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Low thoracic paravertebral block for postoperative pain control after percutaneous
nephrolithotripsy (PCNL)
Yiuka Leung, Yan Song, Natalia Hernandez, Brian Eisner
MGH

Introduction
Nephrolithiasis is a common cause of morbidity, affecting 1 in 10 people in the US in their lifetimes1. Largest and complex renal stones
are often managed by percutaneous nephrolithotripsy (PCNL), a painful procedure that involves placement of a large-bore access
sheath in the flank, through which stones are pulverized and then removed. PCNL is typically associated with a 1-3 day hospital stay,
and patients are often treated with IV narcotics and/or PCA during their admission. In many cases, pain control may be one of the ratelimiting steps in the patients’ discharge. Thoracic paravertebral block (PVB) has been used to provide excellent analgesia for
mastectomy and thoracic surgery patients. However, there is limited data on the effect of PVB on the recovery of PCNL. The goal of this
study is to evaluate the effectiveness of PVB for post-PCNL pain management.

Material and methods
A retrospective review of 34 consecutive patients who underwent PVB prior to PCNL was performed and compared to a control cohort of
54 PCNLs who did not undergo PVB (total 88 patients). PVB was performed using ultrasound guidance by injection of 15-20ml of 0.5%
bupivacaine into the paravertebral space. PCNL procedures were performed in the prone position under general anesthesia using
fluroscopic guidance and a standard 30 Fr renal access

sheath.

This was a retrospective cohort study. Medical records from 45 consecutive patients who received low-thoracic PVB (the study group)
for PCNL performed by a single surgeon from 2013 to 2014 were reviewed. The amounts of opioids consumed, surgical length, hospital
stay, pain scores in the post-anesthesia recovery unit (PACU), and presence of post-operative nausea and vomiting (PONV) were
compared to the control group.

Results
Use of PVB was associated with lower incidence of PONV (11% versus 33%, p = 0.02), lower PACU pain score (2.5 versus 4.7, p = 0.003) and
a trend towards lower intraoperative morphine use (5.1 mg versus 7.6 mg, p = 0.06) and length of stay (29.8 hours versus 37.2 hours, p =
0.125). PVB patients were slightly older than control patients (61 years versus 55 years, p=0.03). ASA class, BMI (29.2 versus 31.1), gender
distribution (29% female versus 33% female), stone size (76% >2 cm versus 65% >2 cm), use of nephrostomy tube (41% versus 39%), and
history of preoperative opioid use (14.7% versus 9.3%) were not different between the two groups.

Discussion
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In this retrospective study, PVB was associated with significant improvements in post-operative nausea/vomiting and PACU pain
scores. Future randomized studies are planned to better characterize the clinical and cost effectiveness this local anesthetic treatment
prior to PCNL.
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Medically challenging case

Diaphragm sparing supraclavicular block for
outpatient shoulder surgery
James Crouch, Gregory Disilvio, Kinga Klimowicz, Paul Kiproff, Christopher Troianos, Ahmed Badr, Patrick Filip
Allegheny Health Network

Introduction
Shoulder surgery results in moderate to severe pain similar to a post-thoracotomy pain, that persists past 48 hours. Outpatient
shoulder surgery patients have increasingly received a regional analgesia technique, as part of a multimodal approach to postoperative
pain management. Patients who receive an above the clavicle brachial plexus blockade for outpatient shoulder surgery have been
shown to have a higher incidence of bypassing the postanesthesia care unit, report less pain, ambulate earlier, meet discharge criteria
sooner, were more satisfied with their overall care, and had fewer unplanned hospital admissions.1-5
Despite the numerous advantages of regional technique for outpatient shoulder surgery it is not without its limitations. Classic
interscalene and supraclavicular blocks have an incidence of ipsilateral phrenic nerve blockade of 100% and 50-67%, respectively.6-7
This can result in a decrease in forced vital capacity of up to 25%.8 Even with ultrasound guided low volume techniques, the rate of
hemidiaphragmatic involvement is still significant and unpredictable. Renes et al have previously described an ultrasound guided
supraclavicular approach using a large volume (20mL) to the entire plexus, in 30 patients undergoing surgery at or distal to the elbow
with no incidence of diaphragmatic involvement.9
The novel block we are presenting is in contrast to Renes et al as it is targeted to the distal portion of the upper trunk, immediately past
the ramification of the suprascapular nerve. Additionally, it is specifically for shoulder surgery patients and utilizes much lower volumes
of bupivacaine (7.5ml vs 20ml), as well as the addition of 4mg dexamethasone and 1:400,000 epinephrine. For the past few years, we
have performed this block on shoulder surgery patients with a poor to marginal pulmonary status; in the hopes that it would have a
lower incidence of hemidiaphragmatic paralysis than the 50% offered by classic supraclavicular technique. While followup of these
patients has consistently shown promising pain relief typically between 12 and 16 hours, we have previously not formally examined
hemidiaphragmatic movement. We will present the case of two patients which were formally examined via ultrasound before the block,
and 30 minutes after the block (time of peak anesthetic effect).

Material and methods
The patients examined were at Allegheny General Hospital in Pittsburgh, PA. After obtaining written informed consent two patients
were identified who were set to undergo outpatient shoulder surgery. Both of the patients selected happened to be undergoing
arthroscopic labrum repair by the same surgeon on the same day. Patient 1 was an ASA II 41 year old male with a BMI of 28.9 who hurt
his left shoulder playing softball. Patient 2 was an ASA II 36 year old female with a BMI of 25.2 who hurt her right shoulder in a motor
vehicle collision.
The department of radiology formally assisted by assessing hemidiaphragmatic movement in each of our patients with ultrasound.
Both patients were examined by radiology before the block and 30 minutes after the block (time for peak onset of anesthetic effect).
Each patient received the same supraclavicular block consisting of Bupivacaine 0.375% with 1:400,000 epinephrine and 4mg
Dexamethasone. Total injected volume for both patients was 7.5mL. Injection of local anesthetic took place in the distal portion of the
upper trunk, immediately past the ramification of the suprascapular nerve.
General anesthesia was induced with standard induction agents (lidocaine, propofol), had a LMA placed, and sevoflurane was
administered. Coincidentally each patient happened to receive exactly 200mg total of Fentanyl.

Results
In the PACU neither patient required pain medication nor complained of dyspnea. Each patient when asked by the recovery nurse about
pain reported their pain to be 0/10. Patient 1 had no complaints of any sort postoperatively. Patient 2 complained of nausea and
received 4mg Zofran which relieved her symptoms. She had not previously been exposed to volatile anesthetic gas and we hypothesize
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this was the culprit.
Patient 1 was contacted the following morning and reported time to first pain at 12 hours following surgery. Patient 2 was also followed
up on the following morning and reported time to first pain at 14 hours following surgery. Each patient reported their experience as
being “positive,” and neither required readmission for any reason.

Discussion
The presented case report illustrates a novel supraclavicular block technique targeting specifically the upper trunk of the brachial
plexus which requires further investigation in order to assess its true rate of hemidiaphragmatic paralysis and analgesic effectiveness
after shoulder surgery we suspect the rate is close to zero, as this has been demonstrated by renes et al. Yet, it appears pain control is
on par with traditional techniques. It is our hope after this case study to pursue NIH grant funding and subsequently initiate a
prospective, single-blinded, randomized controlled trial. It is our hope that shoulder surgery patients would benefit from our unique
approach by breathing easier, receiving excellent pain relief for an extended duration postoperatively, and concomitantly be able to
minimize the chance of phrenic nerve blockade to a very considerable extent.
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Images before the block on Patient 1 showing left sided diaphragmatic movement
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Images taken after the block on Patient 1 showing continued left sided diaphragmatic movement
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EFFECT of Epidural Analgesia on Some Maternal
and Fetal Parameters in Pre-Eclampsia
M.YOUSRI AMIN, AHMED SALAM, MOHAMED METWALLY
Alexandria University

Introduction
Continuous epidural analgesia (EA) during labor of pre-eclmptic (PE) patients has been recommended by several authors to improve the
renal functions , control of blood pressure (BP) and excellent analgesia. In opposition many clinician considered conduction analgesia
not recommended in PE due to the decrease in blood volume.
The aim of the study was to investigate the effect of EA on maternal hamodynamics,renal functions and acid base balance in PE, Also its
effect on fetal heart rate during labor.

Material and methods
Twenty PE were subjected to measurment of:
1. Pulse , BP , CVP.
2. Glomerular filteration rate (GFR).
3. Renal plasma flow (RPF).
4. Urine/Plasma Na and K (U/P) , Blood urea.
5. Blood gas.
6. Fetal Cardiotocography (CTG).
Timing : Before EA , 2 hours later , after delivery.

Results
Two hours after EA , there was significant reduction of pulse rate , BP and significant increase in CVP, with insignificant changes after
delivery. EA produced insignificant decrese of GFR, PRF, U/P Na and K , however,there was significant increase after delivery. Maternal
blood gas analysis showed significant increase in PO2 and PH.
Significant positive correlation between GFR , Urine Na and RPF with insignificant correlation with the mean artreial BP. Abnormal CTG
(late deceleration) was recorded in 3 cases, returned to normal after maternal position change and oxygen inhalation.

Discussion
Progressive maternal acidosis may occure during labor, which may result from accumelation of lactate and pyruvate or lactic acidosis,
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which significantly improved after EA . This can be explaned by improvment in tissue perfusion secondry to sympathetic blockade and
proper hydration.
Continuous EA is reccomended as a useful tool during labor in PE.

References
1. Gomer C,Fernandez C:Epidural analgesia in obstetrics . European journal of anaesthesiology.2000 Sep,17(9):542-58.
2. Zimmer E , Jackobi P , Itskovitz E, et al : Adverse effect of epidural analgesia in labor. European journal of OB/GYN and reprouctive
biology.2000 Apr , 89 (2) : 153-7.
3. Aneiros F , Vazequez M , Valino C , et al : Does epidural versus combined spinal - epidural analgesia prolong labor. Journal of clinical
anaesthesia . 2009 March , 21 (2) 94-7.

Disclosures
I declare that there are no conflicts of interest or support that may cause bias in my presentation.

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Abstract: 36
Medically challenging case

Selective bilateral median and ulnar nerve blocks
at the level of proximal to mid forearm for multiple
botulinum toxin injections in the outpatient setting
Hrishikesh Modi, Chris Arndt
MSC10-4000

Introduction
A 17 year old male presented for outpatient bilateral palmar botulinum toxin injections for hyperhidrosis, involving approximately 60
intradermal injections per hand. He found an in-office attempt excessively uncomfortable. We chose to block the median and ulnar
nerves at the forearm with a short acting local anesthetic to avoid general anesthesia and prolonged incapacitation of both hands.
Finally, to minimize simultaneous hand incapacitation, we blocked the non-dominant side pre-operatively and the contralateral side
intraoperatively. The patient’s mother provided consent for this report.

Material and methods
We prepped and draped the right (non-dominant) forearm for ultrasound guided single-shot median and ulnar nerve blocks, with 2mg
midazolam for sedation. The ulnar nerve was identified at mid-forearm using the trace back method, and median nerve just distal to the
antecubital fossa. 1% lidocaine was used for skin local. An 80 mm echogenic Pajunk needle and GE ultrasound machine were used to
place 3 cc of 3% 2-chloroprocaine at both nerves, and loss of sensation to pin prick was confirmed. The patient was lightly sedated with
propofol infusion titrated to maintain spontaneous nasal cannula ventilation and verbal query responsiveness. The contralateral block
was done similarly after injections were completed on the first side. The patient was taken to PACU at procedure completion.

Results
The patient tolerated peripheral blocks to bilateral forearms with minimal discomfort. The right forearm blocks lasted approximately
one hour, with some function returning before completion of botulinum injections to the left hand. On PACU arrival, full right hand
function had returned while partial motor weakness remained in the left. Full neurosensory function was confirmed before discharge.

Discussion
Palmar hyperhidrosis can be socially debilitating, and outpatient intradermal botulinum injections allow for 6-12 months of relief (1).
Procedural discomfort can be substantial. Selective short acting median and ulnar nerve blocks are ideal, eliminating the need for
general anesthesia and airway manipulation and potentially allowing a faster and improved recovery period (2). However, it is
important to prevent simultaneous bilateral hand incapacitation. With minimal expected postoperative pain, 3% 2-chloroprocaine with
its quick onset and offset allows patients to have a dense surgical block that resolves prior to PACU discharge (3). By performing these
blocks one extremity at a time, we’ve ensured that 1, only the target areas receive dense surgical anesthesia, 2, motor and sensory
function return to baseline before discharge, and 3, general anesthesia is avoided for this outpatient procedure.
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Retrospective Analysis of Quality Improvement and Cost-Benefits when
using Liposomal Bupivacaine for Post-Operative Pain Control
Albin Quiko, Nicole King, James Slotto, Nicholas Connolly, Jeremy Hackworth, Justin Heil
Naval Medical Center San Diego

Introduction

Liposomal Bupivacaine is a relatively new and expensive long-acting local anesthetic that provides extended
analgesia for up to 72 hours. Clinically, it provides excellent postoperative pain control after major abdominal
surgeries. Prior to its use these patients’ postoperative pain was primarily controlled with opioids, with or without a
thoracic epidural (CTE). Currently it was not known if administration of liposomal bupivacaine in these cases will
improve outcomes (pain scores, opioid consumption, and length of stay) or reduce costs when compared to
traditional postoperative analgesic techniques at our hospital.

Materials and Methods

This is a retrospective review comparing outcomes in 49 patients in the past year who received liposomal bupivacaine
or thoracic epidurals for open laparotomies with a comparison group of 52 similar surgeries prior to the advent of
liposomal bupivacaine (6 month period). Patient data was gathered to include demographics (sex, age, ASA score),
CPT codes, post-operative pain control methods, oral and IV opioid consumption (converted to PO morphine
equivalents) in the first three post-operative days, pre and post-operative pain scores, length of ICU stay and total
length of hospitalization.

Results

Analysis of this data demonstrates an institutional decrease in the use of CTEs following the introduction of liposomal
bupivacaine. During the pre-liposomal bupivacaine period studied, there was 35% (18/52) use of CTEs for
laparotomies. In the post-liposomal bupivacaine group there was only a 10% use (11/110) of CTEs.
In the pre-liposomal bupivacaine group, patients’ median pain scores in the first 72 hours was 1.89/10 on a VAS, their
median highest pain score was 7/10, average PO morphine equivalents were 339.89 mg, and their median hospital
stay was 6 days. In comparison in the post-liposomal bupivacaine group, patients’ median pain scores in the first 72
hours was 2.28/10 on a VAS, their median highest pain score was 6/10, average PO morphine equivalents were 232.04
mg, and their median hospital stay was 5 days. While these two cohorts are equivalent in all of our measured
demographics, we feel there is the possibility of a strong selection bias. Specifically, our surgeons at our facility tend
to select CTEs for the sickest, most complex patients. This selection bias would make it difficult to compare these two
cohorts directly.

Discussion

While these cohorts are not directly comparable due to a potential for selection bias, there is a suggestion that
patients receiving liposomal bupivacaine had a reduced hospital stay, which may potentially lead to significant cost
savings. In order to control for this potential selection bias and other confounding factors such as complications,
early versus late pain and subsequent narcotic use, as well as specifics of the surgery itself, a prospective,
randomized, controlled trial should be undertaken.
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We have observed our surgeons and anesthesiologists change how they manage post-operative pain in patients who
undergo laparotomies. Since the advent of liposomal bupivacaine, there has been a dramatic drop in the use of CTEs.
Considering the use of CTEs come with known risks (local anesthetic systemic toxicity, nausea, pruritis, spinal
hematoma, abscess) which can result in significant morbidity or mortality to the patient, reducing the use of CTEs in
our practice inherently reduces the risk for any of the above complications.
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Abstract: 42
Medically challenging case

Continuous Transversus Abdominis Plane (TAP)
Analgesia as an Adjunct to Thoracic Epidural in a
Trauma Patient at Risk for Sympathetically
Mediated Hypotension
Clinton Thome, Rudy Garza, Samuel Stevens, Benjamin Wallisch, Naveen Mehra
UTHSCSA

Introduction
The benefits of thoracic epidurals in the setting of traumatic rib fractures are well documented. Many patients who have sustained rib
fractures receive a thoracic epidural as well as patient controlled analgesia with intravenous opioid to achieve adequate analgesia. The
adverse effects of these modalities can be particularly profound in patients with a low threshold for tolerating hypotension and
respiratory depression. Regional in combination with neuraxial anesthesia can potentially minimize the narcotic and volume of
neuraxial infusion requirement minimizing the adverse effects of this technique. We will present a case report where continuous
transverse abdominis plane (TAP) catheters are utilized in conjunction with a thoracic epidural in a morbidly obese patient status post
motorcycle collision with extensive rib fractures and exploratory laparotomy for splenic injury.

Material and methods
The Acute Pain Service was consulted for pain management in a 55 year old male who was status post exploratory laparotomy for a
motorcycle collision where he sustained left 3-11 rib fractures, a splenic laceration, and bowel injury with extra-luminal free air. On postoperative day one the patient was found to have severe splinting, inability to perform incentive spirometry, and increased work of
breathing. A thoracic epidural was placed at the level of T10 for coverage from T3-L2 dermatome. 1/12% bupivacaine at a rate of 10ml
an hour was set with a 3mL bolus every 20 minutes. On post-op day 2, despite achieving a wide level of epidural coverage (by loss of
sensation to ice), the patient continued to have breakthrough abdominal and chest wall pain. He was persistently hypotensive with
worsening hypoxia and hypercarbia and appeared at risk for intubation.

Results
Unfortunately because of persistent hypotension, increasing the epidural local anesthetic infusion or concentration was not an option.
The epidural was replaced at the T5-6 level to focus exclusively on the rib fractures and bilateral TAP catheters were placed for
abdominal coverage. Using ultrasound guidance, bilateral TAP block catheters were placed with an infusion of 0.2% Ropivicaine at 6
ml/hour for each catheter along with 6 ml/hr of 1/12% Bupivacaine through the epidural without a PCEA. The patient tolerated both
procedures well without complications. On post-operative day three the patient required minimal oxygen supplementation, achieved
1500 ml on incentive spirometry (compared to a previous 250 ml), and was normotensive. The catheters remained for five days and
patient was discharged home with oral pain medications.

Discussion
In a patient undergoing acute volume resuscitation it can be difficult to achieve adequate analgesia using an epidural because of the
induced peripheral vasodilation producing hypotension. We often find ourselves intermittently pausing the infusion until the patient
becomes normotensive, which can take days. In order to minimize the sympathetic block and subsequent peripheral vasodilation, we
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performed bilateral TAP block catheters and a low volume thoracic epidural. This combination minimized systemic hypotension,
improved VAS scores, enhanced pulmonary function, and prevented intubation.
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Medically challenging case

Post-Dural Puncture Headache or Meningitis?
James K. Kim, Russell Wall, Hiep Dao
Georgetown University Hospital

Introduction
Post-dural puncture headaches (PDPH) can result from unintentional damage to the dura during epidural procedures. PDPH
characteristically presents with frontal and/or occipital headache within 6-72 hours of the procedure that is exacerbated in the upright
position and improved in the supine position. Associated symptoms may include dizziness, tinnitus, visual changes, neck stiffness, and
nausea/vomiting, similar to those of meningitis. Without treatment, the headache typically lasts 2-15 days. Common risk factors of
PDPH include female gender, age 20-40, prior history of headache, use of cutting needle (vs. pencil-point needle), and bevel orientation
perpendicular to the longitudinal fibers of the dura.

Results
Case Report: The patient is a 19-year-old Caucasian female with a medical history of L4/L5 disc herniation, attempted treatment with
physical therapy and NSAIDs, but to no avail. The patient received an epidural steroid injection (ESI) at another institution 4 days prior
to admission, after which she denied any initial complications, including headache, back pain, or fluid leak from the insertion site. Her
back pain was alleviated immediately after the injection, however, three days after the ESI, the patient presented to the Emergency
Department (ED) with a headache that progressively worsened, described as frontal, sharp, constant, exacerbated by movement, and
not alleviated by NSAIDs or supine position. The patient complained of fever, chills and nausea/vomiting, but initially denied
photophobia and neck pain/stiffness. The ED diagnosed her with PDPH and called Acute Pain Service (APS) for a blood patch. Upon
arrival to the ED, the patient was febrile at 38.2C with a leukocytosis of 19.0. On physical examination, she was extremely photophobic
with nuchal rigidity. Given her clinical presentation, APS decided that the initial diagnosis of PDPH was incorrect, and recommended a
lumbar puncture with CSF analysis, which showed normal glucose (56), normal protein (60), but elevated WBC (30), with neutrophilic
predominance (55%), suggestive of bacterial meningitis. The patient was immediately placed on empiric Vancomycin and Cefepime,
and her symptoms resolved in 24 hours after antibiotic therapy.

Discussion
Serious complications of epidural steroid injections are extremely rare, but may include infection, bleeding, and dural puncture. One
trial of 120 patients receiving ESI reported multiple adverse events, including post-injection headache (3.3%), nausea (1.7%), and PDPH
(0.8%). Another study showed that meningitis following lumbar puncture is predominantly caused by streptococcus salivarius (30%),
streptococcus viridians (29%), alpha-hemolytic streptococcus (11%), staphylococcus aureus (9%), and pseudomonas aeruginosa (8%).
While some cases of post-LP meningitis due to staphylococci, pseudomonas, and other gram-negative bacilli have been attributed to
contaminated instruments or solutions, other studies have suggested that post-LP meningitis could arise from aerosolized
oropharyngeal secretions from personnel present during the procedure, especially since many of the causative organisms are found in
the mouth and upper airway. Although the incidence of meningitis following an ESI is rare, it should always be on the differential for a
patient who presents with headaches.
Unfortunately, a nursing student passed away due to meningitis at Georgetown University a few weeks prior to this patient’s encounter,
which made meningitis a more feasible diagnosis in this particular setting. When the patient, an otherwise healthy 19-year-old,
presented to the ED with a history of an ESI 3 days ago, followed by a frontal headache, PDHD was the first diagnosis that came to mind.
Fortunately, APS investigated further instead of accepting the initial diagnosis, mainly because the patient reported that her
headaches were not alleviated in the supine position, which is the classic presentation of PDPH. When APS entered her room, the lights
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were turned off, and the patient had the blanket over her face because she reported severe photophobia. The patient also had positive
Kernig and Brudzinki Signs. Given her headache's non-postural nature, fever, leukocytosis, photophobia, physical exam findings, and
recent mortality caused by meningitis, APS discouraged a blood patch, and recommended the lumbar puncture for CSF analysis.
Initially, it seemed counterintuitive to the ED staff because they were concerned that if this were a PDPH, the lumbar puncture would
exacerbate her symptoms, but because APS strongly believed that this was not a PDPH, they ordered an MRI spine with contrast which
showed no definite epidural fluid suggestive of CSF leak. After this data was obtained, they proceeded with the lumbar puncture for CSF
analysis, which showed evidence of meningitis.
Other than one study in 2012 that showed an outbreak of fungal infections caused by epidural and paraspinal injections involving
contaminated steroid solutions, there is very little to no data on the incidence of meningitis following ESI. Although it is an extremely
rare complication, meningitis should never be overlooked when managing a patient with symptoms consistent with PDPH.
In summary, epidural steroid injections can lead to rare complications, including PDPH and meningitis. Although the former is much
more common than the latter, it is always important to use all pieces of clinical data to produce a definitive diagnosis of PDPH before
proceeding with a blood patch. Ultimately, we, as anesthesiologists, are not only service-providers, but also consultants.
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Figure 1. Epidural injection
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Abstract: 46
Scientific abstract: Acute pain

Single Shot Adductor Canal and Selective Tibial
Nerve blockade, Multimodal Analgesia, and
intraoperative Intra-Articular Liposomal
Bupivacaine Allows for Superb Pain Control and
Ambulation with Postoperative Discharge on
Postoperative Day Two
Allen Coleman, Janet Bellows, Jeffrey Keen, John Russell
Florida Hospital Flagler

Introduction
Balancing pain control, while allowing patients to ambulate in the immediate postoperative period has been important to both
anesthesiologists and orthopedic surgeons alike. Adequate pain control reduces surgical stress and lessens cardiovascular related
adverse events (1). Maintaining quadriceps strength allows patients to meet ambulation goals, reduces the threat of venous emboli,
and increases likelihood of having a successful surgical outcome (2,3). Many methods have been developed to provide analgesia, such as
femoral nerve continuous catheter placement however motor blockade can leave significant quadriceps weakness (4).
Recently, the adductor canal block (ACB) has gained popularity because it maintains quadriceps strength (5) while providing equivalent
analgesia to the knee as the more traditional femoral nerve blockade (FNB). This is important because the functional impairment seen
with FNB has been shown to increase the risk for falls perioperatively (6). ACB can be performed as either a single injection or continuous
infusion (7). The addition of selective tibial nerve block has the advantage of sparing foot drop, while providing effective analgesia for
the posterior compartment of the knee joint (8).
Periarticular injection of multiple drugs has been shown to improve pain, functional recovery, and patient satisfaction (9,10). The use of
liposomal bupivacaine (Exparel, Pacira Pharmaceuticals Inc.,Parsippany, NJ, USA) licensed for infiltration therapy has the advantage of
providing duration of local anesthetic of up to 72h (11). Additionally, scheduled multimodal medical management can, through various
mechanisms of action reduce pain and decrease the reliance on narcotics (12).
The goal of our study was to examine the effectiveness of single shot peripheral adductor canal and isloted tibial blocks, periarticular
injection of Exparel, and scheduled multimodal analgesia on pain control, patient ambulation, and time to meet discharge criteria.

Material and methods
After obtaining institutional review board approval 30 patients were included in this retrospective study. Nerve blocks were performed
as described (5). Briefly, all blocks were performed preoperatively using ultrasound guidance with stimuquick needles attached to a
nerve stimulator with current set between 0.5-0.8 mA. Adductor canal and isolated tibial blocks received 30 cc and 10 cc of 0.25%
bupivacaine, respectively. Patients may have been given 0-5 mg intravenous midazolam to facilitate blockade.
Intra articular injection of Exparel was performed intraoperatively. Patients received 266 mg 0.25% bupivacaine along with up to 133 mg
0.25% plain bupivacaine.
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Multimodal analgesia consisted of the following drugs given by mouth: gabapentin 100mg every 8 h; celecoxib 200 mg every 12h;
OFIRMEV 1000 mg every 8h; oxycontin 10 mg sustained release every every 12h. Patients had access to immediate release oxycodone 510 mg every 4h and if pain was severe and persisted despite the mulitimodal oral drug regimen intravenous hydromorphone was
available 1-2 mg every 2h.

Results
NUMBER
OF
PATIENTS
30

AGE RANGE/
AVERAGE
AGE
RANGE 55 –
86
AVERAGE
AGE 66

COMORBIDITIES PROCEDURE

PRN PAIN
MEDICATIONS

hypertension: 21 ELECTIVE SINGLE
(70%)
TOTAL KNEE
ARTHROPLASTY
diabetes: 5 (16
%)

DAY 1:
5 (16 %) PATIENTS UP
OXYCODONE
AD-LIB (MORE THAN
AVERAGE DOSE: 500 FEET)
11.75 MG
19 (63%) WALKED AT
DILAUDID
LEAST 400 FEET
AVERAGE DOSE:
1MG
6 (20%) WALKED FROM
______________ 80 TO 250 FT

Obesity: 12 (40%)
smoker: 8 (26%)

AVERAGE DISTANCE
WALKED DAY 1

AVERAGE
DISTANCE
WALKED DAY 2
16 (53%) UP ADLIB (MORE THAN
500 FEET)
13 (43%) WALKED
AT LEAST 400 FEET
1 (3%) WALKED
LESS THAN 300
FEET

DAY 2:
OXYCODONE
AVERAGE DOSE:
NO DILAUDID
WAS USED DAY 2

Discussion
Using this multimodal approach, patients were able to meet ambulation requirements and had minimal need for rescue narcotics
(Table 1). Discharge occurred in the afternoon of postoperative day two, but 80% patients achieved 200 ft ambulation goal on
postoperative day one. There were no adverse events associated with this study.
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Abstract: 47
Medically challenging case

Radiofrequency Ablation of the Splanchnic Nerves
for Intractable, Chronic Upper Abdominal Pain
Keeley Dohmeier, Tariq Malik
University of Chicago

Introduction
Intractable, chronic upper abdominal pain related to abdominal malignancy and non-malignant causes can significantly impact a
patient's quality of life. Visceral pain in these patients’ is described as vague, deep, crampy or colicky and can result in early satiety,
nausea, vomiting and failure to thrive (1). When conservative measures have failed, radiofrequency (RF) ablation of splanchnic nerves
offers a safe and effective alternative to managing intractable, chronic upper abdominal pain (2). We present two cases where RF
ablation of splanchnic nerves was used to treat chronic upper abdominal pain in a patient with metastatic poorly differentiated
adenocarcinoma of the retroperitoneum and celiac artery compression due to median arcuate ligament compression syndrome
(MALS).

Material and methods
A 32 yo F with a h/o compression of the celiac artery was referred to our clinic for unrelenting 10/10 chronic epigastric pain x 2 years
related to MALS. Her pain was refractory to opioids and mildly improved with celiac plexus blocks (x4) in the past. She had early satiety,
was malnourished, required PPN and recently began using a walker to ambulate secondary to pain. She was on a multimodal analgesic
regimen of oral ketamine, lyrica and dilaudid. On PE she had epigastric tenderness.
The second patient, a 59 yo F with metastatic poorly differentiated adenocarcinoma of the retroperitoneum presented with RUQ
abdominal pain and nausea/vomiting that prohibited her from tolerating PO. On PE she had RUQ tenderness. She was on fentanyl patch
and morphine sulfate IR for pain as dilaudid contributed to her n/v.
Both patients had significant pain relief from diagnostic celiac plexus blocks with 0.25% bupivacaine and triamcinolone. 5 days later, RF
ablation of splanchnic nerves was performed. Under fluoroscopy, SMK needle was advanced to the anterolateral surface of T11 and T12
bilaterally. Omnipaque 180 was used to determine appropriate position of the needle tips, each level was pretreated with 1% lidocaine.
Radiofrequency lesioning was performed. Both patients tolerated procedure well and had > 50% pain relief.

Results
Based on our patient’s experiences, RF ablation of splanchnic nerves significantly reduced chronic upper abdominal pain refractory to
conservative treatment, reduced consumption of opioids and improved PO intake; overall, improving our patients’ quality of life. RF
ablation of splanchnic nerves is a safe and effective technique that should be considered in lieu of the conventional celiac plexus block
for chronic upper abdominal pain.

Discussion
Chronic upper abdominal pain refractory to conservative measures is challenging for clinicians to treat and frustrating for patients. The
splanchnic nerves are responsible for carrying majority of the nociceptive stimuli from the upper abdominal viscera causing the chronic
upper abdominal pain (3). Currently, the celiac plexus block is the most widely researched interventional technique for chronic upper
abdominal pain; however, this block has numerous adverse side effects (diarrhea, hypotension, retroperitoneal abscess/fibrosis, gastric
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perforation and paraplegia) (2). We suggest that RF ablation of splanchnic nerves can be just as effective as the celiac plexus block with
potentially fewer adverse effects (2). RF ablation of the splanchnic nerves allowed us to maximize analgesic effect of our multimodal
pain regimen and reduce dosage of opioids that caused unwanted side effects in our patients (1). Both of our patient’s, severely
debilitated by their pain, were able to find significant relief and improvement in their quality of life after RF ablation of the splanchnic
nerves.
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Abstract: 48
Medically challenging case

CRPS without Allodynia/Hyperalgesia
Rashad Albeiruti, MD, Rohit Mahajan, MD, Paul Hilliard, MD

Introduction
Complex regional pain syndrome (CRPS) is a progressive disease of the autonomic nervous system characterized by out-of-proportion
pain, most often with allodynia and/or hyperalgesia. The triad includes autonomic, sensory, and motor disturbances (1). The following is
a case of a patient with right upper extremity sympathetically-maintained pain whose presentation most likely fits the CRPS 1 diagnosis
despite neither endorsing symptoms nor demonstrating signs of sensory change.

Material and methods
Case Presentation:
A 37 y.o. right-handed female with no significant past medical history presented to the University pain clinic with a 5 month history of
right upper extremity pain. The initiating event was being struck by a softball on the dorsum of her right hand. Immediately thereafter,
the patient experienced an unrelenting throbbing, tingling, and numbing pain that would worsen over time. It initially encompassed the
dorsal and palmar medial 3 fingers, migrating up to the right elbow. At a 4 week follow-up visit, the entire right upper extremity up to the
elbow was involved. She denied sensory changes such as allodynia, hyperalgesia, or hyperesthesia. She endorsed vasomotor symptoms
(cooler temperature and skin color change), motor/trophic symptoms (decreased range of motion and weakness of the right wrist), and
edema. A wrist x-ray along with an EMG was negative. On physical exam, she had no sensory signs of allodynia/hyperalgesia; positive for
vasomotor signs (right hand 29.7 deg. C; left hand 31.2 deg. C; blanched skin; see Figure 1); positive for motor/trophic changes
(decreased hair growth; decreased ROM); negative for sudomotor/edema signs. Prior to presenting at our clinic, medical management
included naproxen, acetaminophen, pregabalin, and tramadol, all of which did not help. She had also undergone a stellate ganglion
block along with an epidural injection at an outside facility to no avail. Our initial recommendation was to commence duloxetine along
with an oxycodone/acetaminophen challenge in order to promote PT/OT. However, at the 4 week return visit, we recommended a
supraclavicular brachial plexus block given the patient’s intolerance to oxycodone/acetaminophen, in an effort to facilitate PT/OT. In
terms of medication management, we also added a slow titration of gabapentin and continued the duloxetine. Ultimately, the block
provided 100% pain relief, and the plan is to proceed with placement of an infraclavicular brachial plexus catheter.

Discussion
This is an interesting case of CRPS 1 without the usual sensory findings of allodynia or hyperalgesia. The patient’s clinical picture fits the
Budapest Criteria, with continuing and disproportionate pain that cannot be explained by another diagnosis, along with the
appropriate signs and symptoms. While allodynia/hyperalgesia/hyperesthesia is usually sine qua non for CRPS, this case demonstrates
that one’s clinical picture can fall under this diagnosis of exclusion in the absence of such sensory changes. The diagnosis and treatment
of CRPS can be challenging, with multimodal management being the mainstay (2).
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Figure 1: Dorsum of the right hand is more blanched and vasoconstricted than the left.
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Abstract: 51
Medically challenging case

Perioperative management of an opioid-tolerant
patient with a pathologic left femur fracture
Adam Meier, Douglas Anderson
University of Michigan

Introduction
Acute perioperative pain in an opioid-tolerant patient can present a challenging balancing act between patient safety and satisfactory
analgesia. The risk of a fatal opioid overdose is dose-related and appears to be independent of scheduled or as-needed dosing.1
Concurrently, opioid-induced hyperalgesia is a significant concern in a chronic pain patient having orthopedic surgery.2 Regional
anesthesia can be a useful technique to avoid escalated opioid dosing while providing acceptable analgesia in the acute perioperative
setting.

Results
A 59 year-old male was admitted to our academic tertiary care hospital for a periprosthetic, pathologic left femur fracture and new lytic
femur lesion. The patient’s past medical history was notable for COPD requiring home oxygen, OSA, morbid obesity, hypertension, type
1 DM, RA, and chronic pain syndrome requiring 720 mg of oral morphine equivalents daily. Prior to surgery, the patient’s daily opioid
consumption was weaned while other adjuvant non-opioid analgesics were added. Diagnostic procedures on hospital day three
temporarily increased his daily opioid consumption.
On hospital day four, the patient underwent a complex left femur resection and endoprosthetic reconstruction. He was transferred to
the surgical ICU for postoperative pain management. Opioid consumption increased dramatically after surgery, yet his verbal pain
scores remained unchanged at 9-10/10.
On postoperative day two, our patient consented to a single-shot femoral nerve block. The following morning, he reported 4/10 pain and
excellent pain relief. His daily opioid consumption plummeted by over 60% in one day. A femoral nerve catheter was placed the following
morning and the patient continued to have outstanding postoperative analgesia throughout the rest of his hospitalization. Preexisting
chronic pain sources prompted a return to his oral pain medications but the patient remained completely satisfied with the analgesia
provided by peripheral nerve catheter.

Discussion
Our case demonstrates how regional anesthesia can be valuable tool for the perioperative management of an opioid-tolerant patient.
By selecting a femoral nerve block and catheter, we successfully reduced the patient’s postoperative leg pain and decreased his daily
opioid consumption by over 60% in one day. Other potential opioid-related complications were avoided and our patient left the hospital
very satisfied with our care.
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Table 1. Daily opioid consumption in the perioperative setting
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Picture 1. Left periprosthetic femur fracture
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Abstract: 54
Medically challenging case

Utilization of regional anesthesia to facilitate sameday discharge in an orthopedic surgery patient
with dystrophic epidermolysis bullosa
Bryant Tran, James Tan, Lindsey Vokach-Brodsky
Stanford University Medical Center

Introduction
Epidermolysis bullosa is a dermatologic condition that leaves the skin and mucous membranes exquisitely sensitive to trauma.
Anesthetic management can be extremely difficult in these patients, especially if airway instrumentation is required. We report an
operative case in which regional anesthesia techniques were used to allow for same-day discharge.

Material and methods
CASE DESCRIPTION
Patient consent was obtained for this report.
A 19 year old female with epidermolysis bullosa presented to our outpatient surgery center for right hand pseudosyndactyly repair. The
patient had a known history of difficult airway, which required awake endotracheal intubation.

Brachial plexus blockade at the supraclavicular level was chosen with the intent of establishing surgical anesthesia. Care was taken in
positioning the ultrasound probe to minimize pressure on the skin. A 21G, 100mm, short-bevel echogenic needle (Pajunk) was directed
toward the “corner pocket” using ultrasound guidance. As the needle approached the target, small boluses of local anesthetic were
given in order to minimize shearing trauma along the needle path. Once the echogenic needle reached an optimal position, 28 cc 0.5%
ropivacaine was deposited, which created a complete motor and sensory block.

Intraoperatively, the patient did not require airway instrumentation. Light sedation was established with a propofol infusion at
50mcg/kg/min, 4 mg midazolam, and 100 mcg fentanyl in divided doses.

After the procedure, the patient did not require any pain medication in the post-operative care unit. She was able to return home on the
same day of the procedure, and outpatient follow-up by telephone revealed that she had minimal post-operative pain and no long
lasting effect from the nerve block.

Discussion
Polysyndactyly repair is not uncommon for patients with epidermolysis bullosa, as the hands are a frequent external point of contact
and are susceptible to damage. However, anesthesiologists infrequently encounter this clinical scenario due to the relatively low
incidence of children with this condition, especially in the ambulatory surgery setting.
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Peripheral nerve blockade has been utilized in the past in patients with EB. Unique case reports include a bilateral axillary brachial
plexus block in a child who came from a less-developed country and only had four weeks to repair both extremities1; and another report
describes a surgeon-performed brachial plexus block and epidural catheter placement under direct visualization for upper extremity
amputation2. Notably, only single injections have been reported, presumably since catheter placement may cause unnecessary skin
trauma and blistering.

In conclusion, this is the first case report to address the anesthetic implications of epidermolysis bullosa patients presenting for
outpatient surgery. We give a case scenario where regional anesthesia techniques were safely employed and allowed for same-day
discharge. Multidisciplinary planning is essential for their perioperative care, and with good communication, appropriate EB patients
may be eligible for ambulatory surgery.
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Abstract: 55
Scientific abstract: Regional anesthesia

Peripheral nerve injury after peripheral nerve
blockade in patients with previous systemic
chemotherapy
Arney Abcejo, Hans Sviggum, Adam Jacob
Mayo Clinic, Rochester

Introduction
Several potential risk factors for developing perioperative nerve injury (PNI) have been identified, including peripheral nerve blockade
(PNB). Currently, it is unclear if prior exposure to systemic chemotherapy is a risk factor for developing PNI. Although systemic
chemotherapy alone is an independent risk factor for developing peripheral neuropathy, no studies have determined its role as a risk
factor for PNI after PNB. The objective of this retrospective study was to determine the incidence of PNI in patients undergoing
perioperative PNB after prior exposure to systemic chemotherapy.

Material and methods
After IRB approval, all patients aged ≥ 18 years who received systemic chemotherapy between January 2000 and April 2012 and
subsequently underwent perioperative PNB at Mayo Clinic, Rochester MN, were identified. The review was limited to the first upper or
lower extremity nerve block during the study period. Each patient’s electronic medical record was searched for key terms relating to
nerve injury. The medical records of all patients with potential PNI were manually reviewed. The primary outcome was the presence of
new or worsened PNI documented within three months of the procedural date. Each PNI was graded as “likely”, “possibly”, or “unlikely”
related to the PNB based on location of injury, EMG correlation (if obtained), and injury characteristics. The frequency of PNI was
summarized using point estimates along with 95% confidence intervals (CI) calculated using the Poisson approximation.

Results
A total of 229 PNB (173 lower extremity blocks, 56 upper extremity blocks) were identified in patients previously exposed to
chemotherapy. Four cases (Table 1) met criteria for PNI after chart review by 2 independent reviewers (96.9% agreement, kappa 0.786).
The overall incidence of PNI was 1.75% (95% CI 0.68-4.40%). The incidence of PNI for lower extremity blocks and upper extremity blocks
was 1.73% (95% CI 0.59-4.97%) and 1.79% (95% CI 0.32-9.45%) respectively. Two cases of PNI were “possibly” related to PNB (0.87%,
95%CI 0.24-3.13%) and two cases were “unlikely” related to PNB. Complete recovery occurred in all three lower extremity PNI cases,
while the patient with upper extremity PNI experienced only partial improvement of symptoms.
Patient Chemotherapy History
76 yo F 6 cycles of Taxol & Carboplatin; last
dose 2 years before anesthetic
53 yo M 2 cycles ABVD and 2 cycles MOPP
therapy; lost dose more than 5 years
prior to anesthetic

Type of
Block
Single
injection
interscalene
block
Continuous
femoral
nerve block

Surgery

Description

Relation
to Block
Possibly

Right total
shoulder
arthroplasty

Paresthesias/numbness in
median/radial nerve distributions

Left total knee
arthroplasty

Peroneal palsy; complete resolution Unlikely
by 2 weeks
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58 yo M Blinded protocol chemotherapy
Continuous Left hip
Peroneal palsy; complete resolution Unlikely
regimen exposure; last dose less than lumbar
hemiarthroplasty by 2 weeks
a month prior to anesthetic
plexus block
68 yo F 6 cycles CHOP, BEAM conditioning;
last dose more than 5 years prior to
anesthetic

Continuous Left total hip
lumbar
arthroplasty
plexus block

Sensorimotor; weakness in
distal>proximal leg muscles;
numbness in saphenous/sciatic
distributions

Possibly

Table 1. Cases of peripheral nerve injury following peripheral regional blockade after exposure to systemic chemotherapy. ABVD =
chemotherapy regimen consisting of Doxorubicin, Bleomycin, Vinblastine, Dacarbazine. MOPP = chemotherapy regimen consisting of
Meclorethamine, Vincristine, Procarbazine, Prednisone. CHOP = Cyclophosphamide, Adriamycin, Vincristine, Prednisone. BEAM =
Carmustine, Etoposide, Cytarabine, Melphalan.

Discussion
The overall incidence of PNI in patients undergoing perioperative PNB after previously receiving chemotherapy (1.75%) was similar to
baseline risk established in large cohort studies. However, the risk of PNI possibly related to PNB may be higher than expected. These
results support increased vigilance and discussion of risks and benefits when offering PNB to patients who have previously received
chemotherapy.
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Abstract: 56
Medically challenging case

A Novel Approach to Cervical Discography via the
“Safe Rectangle” Obtained with Fluoroscopic and
Ultrasonagraphic Modalities
Tristan Weaver, Tristan Weaver, Joseph Tu, Kenneth Nguyen

Introduction
Chronic cervical pain represents a significant chronic health problem. Up to 30-45% of people will suffer from neck and arm pain and
30% may develop chronic pain problems (1). Diagnosis and treatment of neck pain is difficult as there are many pain generators that
can contribute to a patient’s pain complaint. Further complicating the benefits of the procedure are the potential serious adverse
events that can occur due to the anatomy of the cervical area (2). In this case report we describe a novel approach to cervical
discography via utilization of both fluoroscopy and ultrasonography to help mitigate adverse events.

Material and methods
After informed consent was obtained, peripheral IV access was obtained and patient started on preoperative antibiotics. The patient
was then escorted to the procedure room and placed supine on the procedure table. Prior to the procedure the C4, C5, C6, and C7
vertebral levels were identified and the caudal and cephalad borders of these respective vertebrae were marked superficially on the skin.
Afterward, ultrasonography was used to mark the lateral edge of the trachea and medial border of the left carotid artery as it coursed
through the neck. The borders described above created a “safe rectangle” for which passage of our spinal needle would traverse (Figure
1).
The patient's neck was sterilely prepped and draped in usual fashion with Chloroprep. Using intermittent fluoroscopy, we identified the
C4/5, 5/6, 6/7 intervertebral disc spaces. The skin and soft tissues overlying this region were anesthetized using 0.5 ML of 1% lidocaine. A
22 gauge 3.5 inch spinal needle was directed toward the C4/5 disc under fluoroscopic guidance. This was repeated at the C5/6 and C6/7
discs as well.
Once all 3 needles were in position, we first injected the contrast dye mixture containing 10 mg per ML of cefazalin at the C4/5
intervertebral disc using the Neurotherm Discmonitor system. Opening pressure was 10 psi. We injected a total of 1.4mL of contrast dye
mixture achieving a total pressure of 70 psi with the pressure differential of 60 psi over opening pressure. The patient noted no
concordanant pain.
Next we addressed the C5/6 intervertebral disc, again using the Discmonitor system. Opening pressure was 25 psi. We injected a total 1.4
ml of omnipaque contrast mixture achieving a total pressure of 100 psi, with a differential pressure of 75 psi. The patient noted
concordanant pain at this site.
Next we addressed the C6/7 intervertebral disc, again using the Discmonitor system. Opening pressure was 38 psi. We injected a total 1.2
ml of omnipaque contrast mixture achieving a total pressure of 100 psi, with a differential pressure of 62 psi. The patient noted nonconcordanant pain and level at 6/10 (Figures 3 and 4).

Results
The results of this test are consistent with likely discogenic pain at C5/6 with annular tears noted at C4/5, C5/6, per ISIS guidelines (3).
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The needles were removed and the patient tolerated the procedure well. There were no complications. After recovering in the postanesthesia care unit the patient was sent to radiology for follow-up CT scan.

Discussion
Neck pain is difficult to both diagnose and to treat. Also, because of the important anatomical structures near the cervical spine,
interventional diagnostic and therapeutic modalities are not without substantial risk. We have described above a technique for cervical
provocation discography using both ultrasound and fluoroscopic guidance that can help reduce the risk of adverse events. By using the
“safe rectangle” approach, the interventionalist can navigate vital anatomic structures in the neck much more safely. Having a safe
approach to cervical provocation discography as part of one’s diagnostic armament can help diagnose and treat thousands of patients
suffering from debilitating neck pain.
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Figure 1. Diagram of “safe rectangle.” White block arrow denoting medial border of left internal carotid artery. Black block arrow denoting lateral border of trachea.
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Figure 2. Ultrasound Image used to help denote the lateral border of the trachea and the medial border of the left internal carotid artery.
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COMPARATIVE EVALUATION OF ISOBARIC
ROPIVACAINE (0.75%) WITH THE ADJUVANT –
CLONIDINE AND DEXMEDETOMIDINE
ADMINISTERED INTRATHECALLY IN ADULT
PATIENTS UNDERGOING INFRA-UMBLICAL
SURGERIES
kapil gupta
Vardhaman Mahavir Medical College & Safdarjung Hospital,

Introduction
IMPORTANT NOTE- THIS USE OF DEXMEDETOMIDINE INTRATHECALLY IS ‘OFF LABEL’
Ropivacaine is widely used for regional anaesthesia and different adjuvants are added to prolong its sensory and motor block, with
good safety profile (1, 2).
The alpha agonists Like clonidine, dexmedetomidineand ephedrine, are assuming greater importance as anaesthetic adjuvants to local
anaesthetics and opioids. They provide neuraxial analgesia via alpha-adrenergic receptors and by opioid independent mechanisms
(3).Intrathecal α-2 -receptor agonists are found to have antinociceptive action for both somatic and visceral pain (4 )We conducted a
double blind, randomized, study to evaluate the efficacy and safety profile of clonidine or dexmedetomidine, added as adjuvant to
intrathecal ropivacaine.

Material and methods
Ninety ASA I/II patients of age group 18-65 yrs with height 150-180cm and weight 50-75 kg scheduled to undergo infra-umbilical surgery,
were randomized into three groups of 30 each:
1. Group RS - They were administered 3.0ml of 0.75% isobaric Ropivacaine + 0.2ml of Isotonic Saline intrathecally

1. Group RC - They were administered 3.0ml of 0.75% isobaric Ropivacaine + 30µg of Clonidine intrathecally

1. Group RD - They were administered 3.0ml of 0.75% isobaric Ropivacaine + 5µg of Dexmedetomidine intrathecally
The following variables were recorded:
Time to onset of sensory block to T10 and T8 dermatomal levels (time between injection and no sensation to prick at T10 and T8
levels).
Maximum upper dermatomal level of sensory block and time taken to achieve it.
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Time to regression of sensory block to L1 dermatomal level.
Duration of sensory block (time between injection and recovery to L1 dermatomal level).
Total duration of analgesia (time between the injection and first request for analgesia).
Time to onset of maximum degree of motor block (complete motor block).
Maximum degree of motor block.
Total duration of motor block ( from initial onset until complete recovery)
Heart Rate, Blood Pressure (SBP, DBP, MBP).

Results
Total duration of analgesia was significantly higher in RD group, compared to RC group (379.33 ± 32.39 mins vs 344.97 ± 42.91 mins).
Total duration of motor block was 177.10 mins, 246.70 mins and 231.63 mins in groups RS, RC and RD respectively. Total duration of
sensory block was maximum in group RC (239 min) and minimum in group RS (174 min); and was found to be statistically significant
among the three groups . Time to onset of maximum sensory block and motor block was minimum in RC group. There was no episode of
hypotension or bradycardia in any of the three groups.

Discussion
Both drugs, clonidine and dexmedetomidine can be safely added as adjuvant to intrathecal ropivacaine, in view of similar sensory and
motor block characteristics. Our study concluded that dexmedetomidine is superior to clonidine, as intrathecal adjuvant to plain
isobaric ropivacaine. Dexmedetomidine significantly prolonged the sensory and motor block, even greater than clonidine, when added
as adjuvant to plain ropivacaine intrathecally. The onset of action of motor and sensory block is faster with clonidine, compared to
dexmedetomidine.
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HCAHPS Pain Paradox: High Top Box Rank despite
High Average Pain Score
Tomas J. Kucera, Germaine Cuff, Shengping Zou
New York University

Introduction
Patient satisfaction and experience has become an important part of health care quality improvement over the past decade. The
HCAHPS (Hospital Consumer Assessment of Healthcare Providers and Systems) was originally developed by Centers for Medicare &
Medicaid Services (CMS) in 2002 to improve hospital quality. The first survey was implemented in 2006 and first public reporting was in
March 2008.
The HCAHPS survey is administered to a random sample of patients discharged between 48 hours and 6 weeks after discharge. The
survey asks 27 questions about the patient’s hospital experience. The focus of this abstract is on the pain questions asked in the survey.
Patients are asked “how often was your pain well controlled?” and “how often did the hospital staff do everything they could to help you
with your pain?” A “top box” result meant the patient rated this as always.

The Pain Medicine Division of the Department of Anesthesiology of NYU provides a 24/7 comprehensive inpatient consult pain service at
our major academic medical center. Unlike many institutions most of our cesarean section patients maintain an epidural patient
controlled analgesia post operatively. We observed during rounding that most of our post-operative obstetrical patients have very little
to no pain reported but our neurosurgical patients report higher VAS scores. We noticed that despite this the HCAHPS scores of our
neurosurgical discharges were much higher than our obstetrical patients.

Material and methods
HCAHPS scores for one quarter in 2014 were reviewed for top box percentage and percentile rank compared to national at NYU Langone
Medical Center using publicly available data. Pain perception was specifically compared among the Obstetrical Patients and
Neurosurgery patients. They were compared by service to the electronic medical record average VAS scores for the respective service
during the corresponding quarter. We have obtained our Institutional Review Board (IRB) approval for this review.

Results
During the 3rd Quarter of 2014 77% of Neurosurgical patients surveyed rated top box for pain which was 86th percentile rank nationally.
During the same quarter 72% of Obstetrics patients surveyed rated top box for pain which was only 54th percentile nationally. The VAS
reported 50 % higher pain scores were higher for neurosurgical patients than for obstetrics patients.

Discussion
Patients’ perception of pain is more than just a reported number. We have found that although our neurosurgical patients have a higher
VAS score they are more satisfied with their pain control as indicated by their HCAHPS scores because we have a teamwork and
multidisciplinary approach to caring for these patients. On the Obstetrics patients, despite lower VAS scores, we have found that due to
less effective teamwork because of the barriers between caregivers of these patients that the HCAHPS scores are lower.
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Big questions for Little People: Use of Peripheral
Nerve blocks in Patients with Skeletal Dysplasia
James Eiszner
Oklahoma Children's Hospital

Introduction
Skeletal dysplasia (SD) affects one in 4,000 live births (Chen H, 2014). Typically these patients present for a wide array of orthopaedic
procedures ranging from complex neuraxial surgeries to joint arthroscopies. Those with SD have varying degrees of complex anatomy
which is often related to the ~350 subtypes (Krakow D, 2010). Difficult airways and conditions such as central and obstructive apnea are
present in many subtypes (Theroux MC, June 2012 ) making their management with narcotics even more complex.
Ultrasound guided regional anesthesia has had great popularity in orthopaedic cases for opioid sparing and facilitating an
earlier discharge (Williams BA, 2004) (Lenart MJ, 2012). However, there no case reports of peripheral nerve blockade (PNB) in those with
SD and most of the regional literature in these patients discusses the difficulty of neuraxial techniques (Litman R, 2013). Our hospital
has the privilege of a large case volume and we have subsequently assembled a case series of patients with varying skeletal dysplasias
who received peripheral nerve blockade over a 2 year period.

Material and methods
After obtaining approval from the Nemours IRB, a list of orthopaedics sports medicine cases performed in the past 2 years on
patients with skeletal dysplasia was obtained. Intraoperative, Postoperative, and office follow up data was acquired. Performance of a
PNB and efficacy as defined by additional opioid requirement were extrapolated from Intraoperative data. Block success was
determined by the use of additional opioid intra-operatively or in the PACU. Presence of PONV as well as disposition was derived from
PACU data. Postoperative complications relating to nerve injury were assessed in the postoperative follow up visit with the patient’s
orthopaedist.

Results
20 cases of skeletal dysplasia patients undergoing sports surgeries occurred within a two year period. 9 patients received peripheral
nerve blockade in 11 different cases with ages ranging from 11 to 20 years. Subtypes included: 5 patients with Achondroplasias, 1 with
Spondylo-Epiphyseal Dysplasia (SED), 1 with Camptomelic Dysplasia, 1 patient with Hypochondroplasia, and 1 patient with
Pseudochondroplasia. Of these 11 cases, 10 did not receive supplemental opioids either intraoperatively or in the PACU. No patients
experience post operative nausea and vomiting. No patients had complaints of motor or sensory weakness at their postoperative follow
up visit. 10 of the 11 cases were discharge on postoperative day 0 from the PACU.

Discussion
Overall peripheral nerve blockade was effective in our population. The one patient requiring supplemental narcotic for his procedure
also was the one patient requiring overnight admission to our facility. The patient received a femoral nerve block for an open ACL/PCL
procedure, which likely exceeded the coverage of the femoral nerve’s innervations. This is even more likely, because the same patient
received the same procedure on the contra-lateral leg several days later with a fem/sciatic block and was discharged on post operative
day 0 without narcotic. No nerve injuries were present; however a series the size of the entire US population of SD patients would be
required to detect a 100% increase in nerve injury incidence over non-SD counterparts.
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Overall this series adds to the literature a number of safe and effective peripheral nerve blocks in patients with skeletal dysplasia
and should encourage the utilization of regional anesthetics to facilitate discharge in this patient population.
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Improving adherence to practice guidelines for
anticoagulation in patients receiving neuraxial
anesthesia using an electronic order entry alert
system
Jessica Jajosky, Allison Moriarty, Stephen Howell, Joy Shea
West Virginia University

Introduction
Epidural analgesia is frequently used to alleviate postoperative pain. Though rare, epidural hematoma continues to be a feared
compication of neuraxial analgesia. The risk of epidural hematoma is likely increased when certain regimens are used for
prophylaxis/treatment of venous thromboembolism. To help decrease the risk, we have developed an alert in our electronic medical
record to assist providers with adherence to published guidelines addressing neuraxial analgesia and anticoagulation.

Material and methods
Patient data was collected retrospectively three months prior and three months after the initiation of the computerized alert ot assess
the effectiveness of the alert. Patients were included if they had a procedure code associated with epidural analgesia. Pregnant
patients and children were excluded. Type and frequency of antithrombotic medications were recorded for comparison to published
practice guidelines.

Results
The relative risk of a patient with an epidural catheter receiving an unapproved dose of antithrombotic medication after the initiation of
the alert system was 0.335 (95% CI of 0.160 to 0.700).

Discussion
The overall incidence of unapproved antithrombotic administration was significantly reduced after initiation of the alert system. The
simple electronic alert was found to have a protective effect for patients receiving epidural analgesia.
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Warning for a healthcare provider ordering subcutaneous heparin on a patient with an epidural catheter in place
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Warning for a healthcare provider ordering subcutaneous lovenox on a patient with an epidural catheter in place
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A Cost Benefit Analysis Bilateral Infraclavicular
Nerve Block: Single Injection Liposomal
Bupivacaine Vs Bupivacaine HCl With Epinephrine
and Dexamethasone
Ferdinand Iannaccone, Anthony Sifonios, Jean D. Eloy
Rutgers- NJMS

Introduction
According to the CDC there were roughly 671,000 fracture reductions performed on inpatients in 2010.[1] Regional anesthesia has been
paramount in diminishing a reliance on opioid therapy for these patients that present with acute pain. Procedures such as peripheral
nerve blocks, in the form of single injection nerve blocks (SINB) or insertion of peripheral nerve block catheters (PNBC), have become an
integral part of a multimodal approach to postoperative pain management. The decision making process behind insertion of peripheral
nerve block catheter or single injection nerve block can be multifactorial, however the main determining factor is often the desired
duration of nerve block.
For decades PNBC have been the preferred modality in extending the duration of peripheral nerve blocks past the duration offered by
SINB. By allowing a means to deliver a continued infusion of local anesthetic to the area of intereset, often bupivacaine alone or
bupivacaine mixed with an opioid, PNBC have been able to offer patients a reasonable period of analgesia postoperatively. Like SINB,
PNBC are accompanied by relative contraindications influenced by patient comorbidities. These comorbidities include coagulopathy,
infection, preexisting neural damage, a perceived risk of masking compartment syndrome or a need to closely monitor neuromuscular
function postoperatively. Also, akin to both are certain risks associated with performing the nerve block itself such as nerve damage,
bleeding, local anesthetic toxicity, infection or block failure. Nonetheless, these procedures have shown proven benefit in regards to
pain control that outweighs these risks as well as potential cost savings over intravenous opioid therapy alone or intra-articular
injection.[2]
With the recent advent of new local anesthetic compounds, namely liposomal bupivacaine, the length of nerve block duration
previously achieved with SINB can theoretically be increased to durations comparable to those achieved safely with PNBC. Pending
official FDA approval of liposomal bupivacaine outside its original approved use of local infiltration of surgical wounds for postoperative
analgesia, its use in regional anesthesia can be considered experimental. To date however, there have been multiple case reports
showcasing its safe and effective use for peripheral nerve blocks. The intention behind extending the use of liposomal bupivacaine for
peripheral nerve blocks is to increase block duration without the use of invasive nerve block catheters. Aside from increasing block
duration, efficacy and patient comfort, a cost benefit analysis must also be considered.
We present a patient with a unique opportunity to compare standard approach to postoperative pain management with PNBC against
SINB with liposomal bupivacaine for extended nerve block analgesia. This case offered an opportunity for our patient to act as his own
control and by doing so allowing analysis of two approaches to postoperative analgesia. In theory, the use of liposomal bupivacaine for
SINB would extend the duration of nerve block to the extent that a PNBC would not be necessary. Our goal was to quantify the duration
of time which liposomal bupivacaine would extend our nerve block past that of prior used medications by assessing patient comfort.
Furthermore, we also ask if there is any benefit of performing SINB with liposomal bupivacaine in lieu of PNBC from a cost benefit
viewpoint?
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Material and methods
A 47-year-old male with no significant past medical history arrived via ambulance after a motorcycle accident resulting in multiple
fractures through the midshaft of the left radius and ulna and an open fracture of the right distal radius and ulna. The evening of arrival
he would undergo irrigation and debridement with external fixation of his right-sided fracture. The following morning the patient would
be consented for postoperative brachial plexus nerve block with or without catheter placement of his bilateral upper extremities. He
then would return to the operating room for definitive fixation of both his right and left upper extremities. After roughly a 6 hour
operation with no complications he arrived to the post anesthesia care unit and was prepared for bilateral infraclavicular nerve blocks.
The decision was made to perform the left-sided infraclavicular nerve block with readily available medications that would maximize the
duration of nerve block, bupivicaine 0.25% with epinephrine 1:200,000 mixed with dexamethasone 8mg. A PNBC would also be placed
and would infuse normal saline during the time period we evaluated the duration of adequate nerve block, in the event the patient
complained of considerable pain of his left upper extremity we would then bolus the catheter with local anesthetic and commence a
bupivicaine/fentanyl infusion. The right-sided infraclavicular nerve block would be performed with 20 milliliters of liposomal bupivicaine
1.3% and as well have placed a PNBC that would infuse normal saline during the time period we evaluated the duration of adequate
nerve block. In the event the patient complained of considerable pain of either of his upper extremities, which would not respond to
administration of minimal intravenous rescue medication, we would then bolus the catheter with local anesthetic and commence a
bupivicaine/fentanyl infusion. The commencement of fentanyl/bupivicaine infusion represented our endpoint of adequate nerve block
analgesia for each respective nerve block.
After a short time in the post anesthesia care unit with the patient adequately awake, the left sided infraclavicular nerve block was
performed under sterile conditions, with ultrasound guidance and nerve stimulating needle. Capture of motor response was elicited at
0.48 milliamps and relevant anatomy of the axillary vessels and cords of the brachial plexus deep to the pectoralis muscles were
visualized. Appropriate spread of local anesthetic was placed around the axillary artery, dissecting the cords away from the artery, a
total of 30 milliliters of bupivicaine 0.25% with epinephrine 1:200,000 mixed with 8 milligrams dexamethasone solution. Following
anesthetic infiltration, a catheter was tunneled under the brachial plexus and secured in place with adhesive bandaging. The PNBC was
then attached to our portable infusion pump and allowed to infuse 0.9% normal saline at 2 milliliter per hour.
Following placement of the left the sided catheter, we then prepared and draped the right upper extremity for placement of the rightsided infraclavicular nerve block and catheter. Again, with ultrasound guidance and nerve stimulating needle capture of motor
response was elicited at 0.44 milliamps and relevant anatomy of the axillary vessels and cords of the brachial plexus deep to the
pectoralis muscles were visualized. Exparil 1.3% was deposited around the axillary artery, dissecting the cords away from the artery for
a total volume of 20 milliliters. Again, a catheter was tunneled under the brachial plexus and secured in place with adhesive bandaging.
The PNBC was then attached to our portable infusion pump and allowed to infuse 0.9% normal saline at 2 milliliter per hour.

Results
After each block the patient described adequate relief of pain with minimal to no motor blockade. Pain level would be monitored by his
spouse on a numeric rating scale 0-10 with intravenous rescue medication available for moderate pain. In the event our patient
experienced severe pain or pain unresponsive to rescue medication in a specific limb the PNBC would then be bolused with 10 milliliters
of 2% lidocaine and a fentanyl 2 microgram per milliliter/bupivicaine 0.125% solution would then be infused to supply continued
analgesia to the limb of interest.
As depicted in table 1, our patient experienced more adequate pain control with the left-sided infraclavicular nerve block with readily
available medications as compared to the right-sided infraclavicular nerve block performed with liposomal bupivicaine, however as per
our patient both sides were tolerable. At roughly the 16 hour post-operative mark our patient required a dose of rescue breakthrough
medication, hydromorphone 0.5 milligrams. At this point it is notable that the right-sided liposomal bupivicaine nerve block is more
responsive to rescue medication and continues to supply an adequate level of analgesia to the affected limb. The left-sided bupivicaine
with epinephrine and added dexamethasone nerve block however is beginning to wear after this 16 hour mark and is unresponsive to
intravenous rescue medication. Roughly 19.5 hours post nerve block the left-sided nerve block catheter was bolused with local
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anesthetic and the fentanyl/bupivicaine infusion was started due to significant continued pain, marking our left-sided endpoint. For
roughly 4.5 additional hours the patient described adequate relief of his right upper extremity until late in the evening where he
described continued pain unresolved by rescue medication, for which local anesthetic was bolused via his PNBC and
fentanyl/bupivicaine infusion started, marking our right-sided, liposomal bupivicaine endpoint.

Discussion
The recent advent of liposomal bupivicaine has added a great tool in the realm of postoperative pain management. It’s long duration of
action compared to its parent compound, regular bupivicaine, is secondary to its unique structure. Liposomal bupivicaine exists as a
suspension of multivesicular liposomes, which allows for slow, steady release of bupivicaine from gradual breakdown of these vesicles.
This unique aspect of pharmokinetics results in two peaks of intravenous absorption of bupivicaine. One peak occurs after absorption of
free bupivicaine in the liposomal suspension and a second due to slow, continued release via multivesicular liposomes. [3] The Food and
Drug Administration has approved it for local infiltration of surgical wounds for postoperative pain control, however there is no official
approval for peripheral nerve blocks or regional anesthesia. Multiple case reports and randomized control studies have examined its use
in such a setting and have showed some good results as well as most importantly no notable ill side effects or reactions. In our specific
patient we were able to report the same, however we also wished to scrutinize if any real benefit over more commonly performed PNBC
placement existed, both clinically as well as in cost benefit.
By inquiring our pharmacy we were able to calculate the cost of performing a peripheral nerve block with what could be considered
commonly used, readily available medications. In this case 30 milliliters of bupivicaine 0.25% with epinephrine 1:200,000 mixed with
dexamethasone 8mg was used to achieve adequate immediate postoperative analgesia, totaling a cost of $7.19. To extend the duration
of peripheral nerve block in this setting, especially in the case of a patient who is post trauma and requires continued in-hospital care, a
PNBC attached to continuous fentanyl/bupivicaine infusion, $19.07, was added to give the patient continue adequate comfort.
This regimen can be compared to SINB with 20 milliliters of liposomal bupivicaine, a total cost of $300. It was evident that our patient did
achieve a longer duration nerve block with liposomal bupivicaine, a few hours, however from a cost benefit standpoint it may not justify
its greater cost of use in this inpatient setting. It is important to keep in mind however that if placement of PNBC risks, such as infection,
bleeding secondary to coagulopathy or anticoagulant use, are outweighed by benefits of SINB, liposomal bupivicaine can act as an
ideal agent to extend the duration of nerve block. By doing so, this may possibly lead to more speedy recovery and hospital discharge,
thus saving money. Further studies and research are necessary to prove this.
Whichever modality and agents used, it is without question that analgesia and opioid sparing effects achieved by regional anesthesia
and pain management are of great benefit to the patient. Taking advantage of enhanced pharmokinetics of new anesthetic agents
postoperative pain control can be further tailored to maximize patient comfort as well as overall cost savings.

As these newer agents’, in this case liposomal bupivicaine, scope of uses continues to widen perhaps its cost of use will decrease. With
each clinical scenario and its unique circumstances there exists appropriate medications and interventions and liposomal bupivicaine
deserves to be in the discussion of options. Just as deserving are readily available, inexpensive, proven effective medications and
interventions as well.
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CONTINUOUS PERIPHERAL NERVE BLOCKS IN
COMBINATION WITH PERIOPERATIVE
INTRAVENOUS KETAMINE REDUCE PAIN AND
LENGTH OF STAY AFTER EXTREMITY
AMPUTATIONS - RESULTS OF A QUALITY
ASSURANCE ANALYSIS
Tejinder Singh Swaran Singh, Justin Heser
University of Iowa Hospitals

Introduction
There is an estimated 185,000 persons undergoing an upper or lower limb amputation each year in the United States. It is projected that
limb amputation is to more than double over the next 40 years. Currently, post operative analgesia is a vital component of post
anesthesia care. This is typically accomplished by opioids which is associated with a multitude of side effects. We developed a protocol
to manage limb amputations that includes ketamine infusion, continuous perineural catheter of local anesthetic and opioid PCA and
did a retrospective quality assurance analysis to assess if implementation of the protocol on a consistent basis had any favorable
impact on the patients.

Material and methods
A retrospective chart review was conducted on 235 patients over approximately three years that had undergone major upper extremity
or lower extremity limb amputation. Postoperatively, 214 patients were included in the control group that received opioids only for post
operative analgesia while 21 patients were included in the study group that included ketamine infusion, perineural catheter and opioid
PCA. The primary outcomes of this study included average pain scores per day, total morphine equivalents per day and total hospital
stay.

Results
A total of 235 patents were separated into two groups. The control group included 214 patients with post operative analgesia limited to
opioids while the study group included 21 patients with post operative protocol of ketamine infusion, perineural catheter and opioid
PCA. The study group had a 36% reduction (control=133mg/day, study=85mg/day) in total morphine equivalents per day. Pain scores
were reduced in the study group by 24% (control=3.83, study group 2.9). The average length of stay in the study group was reduced by
50% (control=11 days, study=5.5 days). In the control group there were some outliers that had prolonged hospital stays due to
comorbidities and infections. When these patients were eliminated the average length of stay was 7.8 days which is significantly greater
than the study group.

Discussion
Amputations are associated with significant perioperative pain and a high risk of chronic post surgical pain. Improving pain control
after amputations not only will improve patient satisfaction but also has the potential to reduce the risk of progression to chronic post
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surgical pain. Pain management with traditional opioids as is standard is associated with signficant risks especially if high doses of
opioids are required. Adding adjuncts to pain management as in this protocol but using continuous peripheral nerve blocks and
perioperative low dose ketamine infusions can help reduce pain and improve patient comfort and satisfaction.
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Abstract: 67
Medically challenging case

Clostridium Sacroiliitis (Gas gangrene) following
Sacroiliac joint injection - Case Report and Review
of literature
Dipti Ghatol, Lakshmi N Kurnutala, Aman Upadhyay
Henry Ford Hospital, Detroit, MI.

Introduction
The sacroiliac joint is a diarthrodial synovial joint with abundant innervation, and has been recognized as a source of pain in 10% to 25%
of patients with chronic low back pain. Sacroiliac joint injections can be performed for the treatment of chronic lower back pain and
they serve the dual role of being both diagnostic as well as therapeutic.

Material and methods
Case Report:
An 80 year old female presented with chronic lumbosacral pain since her laminectomy and instrumentation 10 years ago. Examination
was consistent with left sacroiliitis and she underwent an elective left sacroiliac joint injection. Two days following procedure she fell on
her left hip and on the next day, she presented to the emergency room with acutely worsening left gluteal pain. She was found to have
fever, headache, nausea, vomiting and dysuria. CT scan showed extensive foci of gas throughout the posterior aspect of left iliopsoas
muscle, sacrum and ileum surrounding left sacroiliac joint. The patient underwent emergent surgical debridement. Blood cultures
revealed clostridium perfringens, while pathology showed necrosis and acute inflammation of fibroadipose tissue, and skeletal muscle.
She further developed multi organ failure and clinical detrioration. The family elected for comfort care measures. She died 36 hours
later.

Results
Conclusion:
Clostridial sacroiliitis is a rare but potentially fatal complication of an intraarticular sacroiliac joint steroid injection. Any worsening
joint pain or discomfort should be investigated to rule out possible joint infection. Interventional pain management practitioners need
to be encouraged to report complications more regularly, which will be helpful for better patient care in the future.

Discussion
Septic arthritis is a catastrophic complication following intra-articular steroid therapy. The cause of septic joint can be multifactorial
but is likely caused by either direct inoculation of bacteria by the injection, hematogenous seeding of the percutaneous injection tract or
due to activation of quiescent infection by corticosteroids. Clostridial spores are resistant to standard skin preparations, including
chlorhexidine and betadine. The only effective methods are to heat spores at temperature greater than 100 °C for 10 minutes or use of
10% KOH solution. We hypothesize that Clostridium spores were present on the patient’s skin from previous stool soiling and were
introduced directly into the soft tissue by needle trauma.
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Tranexamic Acid Decreases Transfusion and
Estimated Direct Hospital Costs in Simultaneous
Bilateral Total Knee Arthroplasty
Thomas Stewart, Christopher Duncan, Hugh Smith, Daniel Whiting, Rafael Sierra, Hilal Maradit Kremers
Mayo Clinic

Introduction
Numerous studies demonstrate significant reduction in perioperative blood loss and transfusion rates with tranexamic acid (TA)
administration in unilateral total knee arthroplasty (TKA). TA use in unilateral TKA has also been shown to reduce estimated direct
hospital costs.1 However, few studies have reported on the effectiveness or costs associated with TA use in bilateral TKA.2-4 The objective
of this paper is to report the clinical and hospital based economic effects of TA in simultaneous bilateral TKA.

Material and methods
516 patients undergoing primary simultaneous bilateral TKA during 2005-2013 were retrospectively reviewed through the institutional
joint registry and the electronic medical record. Outcome measures included postoperative transfusion, 30-day thromboembolic events
(TEE), and hospital length of stay (LOS). Total estimated direct medical costs during each hospitalization were obtained from the
Olmsted County Healthcare Expenditure and Utilization Database (OCHEUD), a standardized inflation-adjusted estimate database of
the costs of each service or procedure provided since 1987 at Mayo Clinic and affiliated hospitals. All medical costs accrued during
hospitalization were adjusted to 2013 inflation-adjusted dollars. The value for each unit of service was adjusted to national cost norms
using bottom-up valuation techniques. Part A billed charges (hospital costs) were adjusted using Medicare department level cost-tocharge ratios and wage indexes. Part B physician services were valued using Medicare reimbursement rates. Costs are expressed as
mean costs per hospital episode. Continuous variables were analyzed using student t-tests for differences in means, proportions were
analyzed using χ2 tests, and ANOVA tests were used for the comparison of multiple means. All analysis was performed using JMP version
10.0.0 (SAS Institute Inc., Cary, NC 27513).

Results
285 patients received TA. Transfusion rates were significantly decreased with TA; 25.6% vs. 61.5% (p<0.0001). There were 3 (1.1%) TEE in
patients who received TA and 7 (3.0%) in those who did not (p=0.105). Patients receiving TA had a significantly shorter LOS; mean
difference 0.97 days (p<0.001). After excluding implant costs, patients receiving TA had significantly lower total hospital costs; mean
difference $1,856, significantly lower room and board costs; mean difference $963, and significantly lower blood costs; mean difference
$174. Those receiving TA had significantly higher pharmacy costs; mean difference $306.

Discussion
TA administration was associated with a significant reduction in transfusion rates, LOS, and mean hospital costs. Thromboembolic
events were actually lower in the TA group and trended towards statistical significance. Transfusion directly increased costs for the
blood transfused. Room and board costs were significantly higher in patients who did not receive TA due to the mean increase in LOS.
The increase in pharmacy costs due to TA is far outweighed by the combine subsequent savings associated with its use and TA should be
considered in the majority of patients undergoing bilateral TKA.
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The Perioperative Surgical Home Program
Improves Healcare Value and Reduces Length of
Stay for Patients Undergoing Elective Total Hip
Arthroplasty
Leslie C. Thomas, Matthew Patterson, Diedra Dias, David Sumrall, Armin Schubert, George Chimento, Mark Meyer, David Broussard,
Melody Ritter, Beau Bergeron
Ochsner Health System

Introduction
The Perioperative Surgical Home (PSH) model is new approach to patient care with a goal to maintain or improve outcomes while
reducing length of stay and cost. We assembled an anesthesologist-led multidisciplinary team to develop preoperative, intraoperative,
and postoperative protocols for patients undergoing elective total hip arthroplasty (THA). We then conducted a pilot program utilizing
the PSH model for 162 THA completed between March 1 to November 30, 2014.

Material and methods
Preoperative: Anesthesiologists lead a comprehensive triage process to coordinate medical optimization, focusing on remediating risk,
educating patients, and preventing unnecessary testing. Frailty scoring was used to identify patients at risk for prolonged length of stay
and to direct patients toward "prehabilitation" therapies designed to improve function before surgery. Skilled nursing facilities (SNF)
were alerted preoperatively if patients were identified to warrant such care postoperatively. Intraoperative: Combined Spinal-Epidural
was anesthetic of choice. Neuraxial dosing and intravenous fluid therapy was standardized to allow for early physical therapy and
minimize risk for postoperative acute renal injury. Postoperative: Daily rounds were made by the anesthesiologist- led multidisciplinary
team to medically manage and coordinate care. The team consisted of an anesthesiology resident and acute pain nurse working in
collaboration with physical therapists and case managers. Multimodal pain control consisted of epidural analgesia, non opiod
analgesics (acetaminophen, NSAIDS, gababenpentanoids) and opiods. Epidural analgesia was discontinued at 6 AM on postoperative
day 1 facilitating PT goals and anticoagulation. Physical Therapy was initiated in PACU and twice daily thereafter. Low frailty patients
who met therapy goals were eligible for discharge on POD 1. Otherwise, patients had two more rounds of therapy daily until discharged
home or SNF.

Results
Average Length of Stay (ALOS): Trended down; November 1.39 days (67% of patients home on POD 1) compared to 2013 baseline of 3.42
and Milleman Benchmark of 2.58.
Discharge Mix: 2014: 81% went home; SNF 19%, 2013: 71 % Home; SNF 28%, Inpatient Rehab 1%
Hospital cost: Decreased total care cost; November showing 22% improvement from prior year
Patient satisfaction: 94% top score anesthesia care, 93% top score likelihood to recommend facility, personnel, anesthetic technique.

Discussion

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Our PSH model achieved the triple aim of providing quality patient care, high patient satisfaction, and reducing overall cost of care.
Through the additional hospital capacity created from the reduction in length of stay, our institution could realize an additional net
income of $201,000 annually. We incorporated the Anesthesia Quality Institute (AQI) Patient Satisfaction Survey in to our EMR which
allowed feedback from our patients on the care we provided. More of our patients went home to their families and avoided SNF because
of the closer alignment of home health and increased patient education on expectations. Through the multidisciplinary coordination of
care, we were able to achieve excellent outcomes during the hospital admission a well as after discharge
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Abstract: 72
Medically challenging case

Transversus Abdominis Plane Block under
Ultrasound Guidance for Anesthetic Management
of Intrathecal Pump Replacement in a Patient with
Non-ischemic Cardiomyopathy, Ejection Fraction
15%
Tristan Weaver, Steven Severyn, Russell Legg

Introduction
Transversus abdominis plane(TAP) blocks have been used mostly for post-operative pain relief to date. In 2001, Dr. Rafi described a blind
landmark technique using the “double-pop” technique through the triangle of Petit (1). In subsequent years, Hebbard and colleagues
described an ultrasound-guided lateral approach (2) and he later went on to describe an ultrasound-guided oblique subcostal approach
(3) in order to help achieve better anesthetic coverage. Today, TAP blocks are used for a multitude of surgical procedures of the
abdomen located below the umbilicus as an adjunct for post-operative analgesia. Few case reports have described TAP blocks as the
main mode of surgical anesthesia. Below, we describe a case of a 61 year-old gentlemen with multiple medical conditions including nonischemic cardiomyopathy with severe left ventricular systolic dysfunction who received a preoperative TAP block in conjunction with
monitored anesthesia care (MAC) for intrathecal pump replacement in hopes of avoiding general anesthesia with airway
implementation and resulting high likelihood of prolonged postoperative mechanical ventilation.

Material and methods
Due to the patient’s current medical status, the decision to proceed with pump re-implantation was made. A collective decision was
made with cardiology and anesthesiology to try and avoid general anesthesia because of the high likelihood of an intraoperative
cardiac complication and/or the requirement of prolonged postoperative mechanical ventilation. Anesthesiology performed an
ultrasound-guided TAP block with an oblique subcostal approach. Prior to commencement of the block, fluoroscopy was employed to
identify the course of the implanted catheter in the subcutaneous tissue from the pump towards the flank and the course was drawn on
the skin using a permanent marker (fig 1). The pump and subcutaneous tissue was manually retracted cephalad so as to move the
catheter from the intended path of the block needle insertion. Using a blunt, 22 gauge stimuplex needle, the needle was advanced away
from the catheter and into appropriate position in the plane between the internal oblique and transverus abdominis. 20 cc of 0.5%
ropivicaine was injected incrementally following negative aspiration (fig 2).
The block was supplemented intraoperatively with incremental doses of intravenous fentanyl (200 micrograms total), ketamine (50 mg
total), and versed 5 mg. He also received an infusion or propofol of 25 micrograms/kilogram/minute for the majority of the case. He
received 4 cc of a 1:1 mixture of 1% lidocaine and 0.5% bupivacaine during closure after complaining of mild to moderate pain. The
procedure was completed without any significant unanticipated event and the patient was moved to the recovery unit. He was
admitted overnight for observation of potential drug overdose/underdose. He was discharged the following morning with only minimal
pain at the incision site.

Discussion
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Transversus abdominis plane block was successful for primary anesthetic method in our patient for intrathecal pump replacement in
conjunction with intravenous sedative, anxiolytic, and analgesic supplementation. By using fluoroscopy to delineate the path of the
device catheter, we were able to perform a TAP block with oblique subcostal approach without damage to the device or catheter. While
this case only represents one successful perioperative anesthetic with this approach, it is possible that patients with significant
comorbidities undergoing intrathecal pump replacement in the future might benefit from a similar anesthetic protocol in hopes of
avoiding general anesthesia.
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Fig 1. Pre- TAP block Fluoroscopic image delineating path of intrathecal pump catheter.
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Fig 2. Fluoroscopic image of 22 guage 5 inch stimuplex needle after placement in appropriate plane for TAP block.
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Improving Analgesic Efficacy and Safety of
Thoracic Paravertebral Block for Breast Surgery: A
Mixed-Effects Meta-Analysis
Abdullah S. Terkawi, Siny Tsang, Daniel I. Sessler, Rayan S. Terkawi, Megan S. Nunemaker, Marcel E. Durieux, Ashley Shilling
University of Virginia

Introduction
While most trials of thoracic paravertebral nerve blocks (TPVB) for breast surgery show benefit, their effect on postoperative pain
intensity, opioid consumption, and prevention of chronic postsurgical pain varies substantially across studies. Variability may result
from use of different drugs and techniques. The purpose of this meta-analysis was to examine the use of TPVB in breast surgery, and to
determine which method(s) provide optimal efficacy and safety.

Material and methods
We conducted a systematic review of randomized trials comparing TPVB to no intervention using random-effects models. To evaluate
the contributions of various techniques, clinical approaches were included as moderators in mixed-effects models.

Results
A total of 24 RCTs with 1,822 patients were included. Use of TPVB modestly decreased postoperative pain scores at rest and movement
at the first 2, 24, 48, and 72 hours. TPVB modestly decreased intraoperative and postoperative opioid consumption, reduced nausea and
vomiting, and shortened hospitalization, but to a probably clinically irrelevant degree. Blocks also appeared to reduce the incidence of
chronic post-surgical pain at 6 months. Using bupivacaine rather than ropivacaine was associated with improved pain control at rest
(at 2 hours) and with movement (at 2, 24, and 48 hours). Adding fentanyl to the TPVB also improved pain at rest (at 24, 48, and 72 hours)
and movement (at 24 and 72 hours). Multilevel blocks provided better postoperative pain control, but only during movement (at 2, 48,
and 72 hours) (Figure 1, Table 1). Fewer procedural complications (especially hypotension, epidural spread, and Horner`s syndrome)
occurred when anatomical landmarks were supplemented with ultrasound guidance.

Discussion
TPVB modestly reduces postoperative pain and opioid consumption, and has limited beneficial effect on the quality of recovery. Use of
bupivacaine, addition of fentanyl, and multilevel blocks were associated with improved acute analgesia. TPVB may reduce chronic postsurgical pain at 6 months.
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Figure 1: (A) during the first 2 hours, (B) during the first 24 hours, (C) at 48 hours, (D) at 72 hours, at movement. The black polygons at the bottom of each figure represent the
overall estimated effect size for the moderator.
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Postoperative Pain Following Liposomal
Bupivacaine Nerve Blockade for Major Lower
Extremity Amputation: A Case Series
Thomas Stewart, Adam Amundson, Mark Smith, Carlos Mantilla, Adam Niesen, Michael Brown
Mayo Clinic

Introduction
Acute postoperative stump pain and chronic phantom limb pain after amputation are significant problems following MLEA. The
reported incidence of phantom limb pain in the first year following amputation is as high as 80%.1
The optimum peri-operative pain management strategy for patients undergoing MLEA is not well described in the literature. A strategy
targeting acute peri-operative pain control that also reduces the rate of chronic phantom limb pain would be ideal. Past studies have
evaluated the efficacy of a variety of epidural analgesia regimens, peri-neural catheters placed intraoperatively by the surgical team, or
use of opioid or non-opioid analgesics. However, no clearly optimal technique has been identified.1
Liposomal bupivacaine is an extended release local anesthetic shown to persist for up to 72-96 hours after administration.2 Peripheral
nerve blockade using liposomal bupivacaine may offer a novel option for perioperative pain control in patients undergoing MLEA that
could reduce perioperative opioid requirements and potentially reduce the risk of developing chronic phantom limb pain in the future.
Presented here is a series of five patients undergoing MLEA who received perioperative analgesia using single injection preoperative
peripheral nerve blockade of the lower extremity using liposomal bupivacaine.

Material and methods
Following institutional IRB approval, the records of five patients receiving lower extremity nerve blockade using liposomal bupivacaine
were retrospectively reviewed for perioperative opioid consumption as well as pain scores during the first 72 hours postoperatively.

Results
The five patients in this series underwent MLEA between April 2014 and December 2014. Table 1 summarizes the data. As shown in the
table, the OME’s required in the postoperative period were extremely low for all patients. Additionally, average pain scores remained less
than 5 through the first 72 hours post-op for all patients, with the majority being less than 3.

Discussion
Historically, pain control for patients undergoing major lower extremity amputations (MLEA) has been a challenging practice with no
obvious optimal technique. Significant co-morbidities such as diabetes, peripheral vascular disease, and coronary artery disease are
commonly observed in patients requiring MLEA. Treatment with narcotic pain medication may cause adverse side effects and further
complications in these patients.
The risk of developing chronic phantom limb pain has been thought to be minimized with optimal pain control prior to the transection
of the nerves during the operation, as well as throughout the postoperative recovery period. 3
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While further studies are clearly necessary on this topic, this case series illustrates that lower extremity peripheral nerve blockade using
liposomal bupivacaine may offer a novel option for perioperative pain control in patients undergoing MLEA that could reduce
perioperative opioid requirements and potentially reduce the risk of developing future chronic phantom limb pain.
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Medically challenging case

Transnasal Sphenopalatine Ganglion Block for the
Treatment of Post-Dural Puncture Headache From
Diagnostic Lumbar Puncture in the Emergency
Department.
Sheffield Kent, Gregory Mehaffey
University of Arkansas for Medical Sciences

Introduction
Postdural puncture headache (PDPH) is a common complication associated with diagnostic lumbar puncture. Autologous epidural
blood patch (AEBP) is considered the definitive treatment for PDPH with efficacy over 75% but is an invasive prodecure that carries the
risks of dural puncture, infection, and neurologic complications.1,2,3 Transnasal sphenopalatine ganglion block (SPGB) has been used to
treat migraine, cluster headache, trigeminal neuralgia, and atypical facial pain.4 We performed this low risk, noninvasive technique in
three cases of PDPH in patients who had received diagnostic lumbar puncture under the hypothesis that it would be efficacious in
treating this type of headache.

Material and methods
To perform the SPGBs, patients were placed supine in a sniffing position. Cotton tipped applicators were saturated with 2% viscous
lidocaine and inserted into each nare, past the middle turbinate, until properly seated in the posterior nasopharynx. These were left in
place for 10 minutes, removed, again saturated with lidocaine, and placed in the same position for 20 more minutes. The patients were
then positioned sitting and VAS pain assessments were recorded up to 48 hours.

Results
The patients were females from 18 to 33 years of age. Two of the patients had received diagnostic lumbar puncture to rule out
meningitis. The other was to rule out increased intracranial pressure. Two of the patients had a history of headache (migraine and
pseudotumor cerebri). One patient had complete resolution of the postural component of her headache. She did not require an AEBP.
The other two experienced significant relief from their PDPH and were discharged from the emergency department (ED), but at 11 and
14 hours, the PDPH returned and they presented to the ED for AEBP.

Discussion
This is the first case series where SPGBs have been offered to patients who have received diagnostic lumbar punctures and subsequently
presented to the emergency department with PDPH. This technique needs to be studied in a larger patient population and against a
control to determine its true efficacy for this indication. Nevertheless, the fact that patients were able to experience significant relief
from their PDPH is encouraging. Options to potentially increase the duration of headache relief would be to increase the lidocaine dose,
or educate patients on how to perform this block at home should their postural headache return. If future studies show this technique to
indeed be efficacious for this indication as a first-line therapy, there would be potential to reduce ED visit time, cost, and risk, as well as
improve patient satisfaction by avoiding AEBP.
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No need for catheters! Measurement of Quality of
Recovery-15 after Shoulder Surgery shows Single
shot Interscalene blocks lead to good patient
recovery.
Maria Chazapis, Damon Kamming
University College Hospital

Introduction
Arthroscopic shoulder surgery is often associated with severe postoperative pain that can be difficult to manage.1 ‘Quality of recovery’
scores are patient reported outcome measures that evaluate recovery after surgery and anaesthesia. The Quality of Recovery-15 (QoR15) is a recently developed and validated questionnaire.2 The score ranges from 0 (poor recovery) to a maximum of 150 (excellent
recovery).

Material and methods
After local ethics committee approval, a prospective study of all adult patients undergoing ambulatory shoulder surgery was
conducted, over a period of 6 months (June 2013 – Nov 2013). All patients had a general anaesthetic and a single-shot interscalene nerve
block. Patients completed the QoR-15 questionnaire as a baseline pre-operatively, and then repeated the questionnaire over the
telephone at 24 hours, 48 hours and 7 days after surgery.

Results
117 (87%) patients from a possible 132 completed the pre-operative questionnaire and were available for follow-up. Demographics and
surgery information are shown in Table 1. Total QoR-15 scores at each peri-operative time point are shown in Figure 1. There were no
significant differences in total QoR-15 scores at any of the four time points in the shoulder surgery patients. [Wilcoxon rank-sum (MannWhitney test): Pre-op QoR-15 score, z = 0.924, p = 0.356; QoR-15 score at 24 hours, z = -0.420, p = 0.674; QoR-15 score at 48 hours, z = 1.453 p
= 0.146; QoR-15 score at 7 days, z = 1.198 p = 0.231].

Discussion
Patients undergoing shoulder surgery in our hospital show good recovery, after a general anaesthetic and single-shot interscalene
nerve block. We propose that nerve catheters are not needed for this population group.
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Table 1 - Patient Demographics

Figure 1 - Box plots of Total QoR-15 scores over 4 peri-operative time points.
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Abstract: 79
Medically challenging case

Technique Adaptation for Transversus Abdominis
Plane Blocks in Morbidly Obese Patients
Shelly Ferrell, Curtis Koons, Adam Mason
University of Kentucky

Introduction
Transversus Abdominis Plane blocks under ultrasound guidance in morbidly obese patients can be quite procedurally difficult. The
imaging with ultrasound is challenging with regard to penetrance of the ultrasound beam to deeper structures. Additionally, morbidly
obese patients commonly have atrophy of muscle layers identified for TAP blocks- obscuring the distinction between external oblique,
internal oblique, and transversalis abdominus. This procedural modification serves to offer an imaging adjustment to clarify the
muscular layers and provide a target for the TAP block in morbidly obese patients.

Material and methods
The TAP block is an anatomically directed placement of local anesthetic between the internal oblique and transversalis abdominus
muscle layers intended to deliver analgesia for abdominal wall discomfort after surgical procedures. Not uncommonly in morbidly
obese patients the imaging under ultrasound can be challenging due to increase distance to the intended muscle layers, and atrophy of
the muscle layers common to morbidly obese patients. Adjustment of the imaging with ultrasound can clarify these layers and provide a
more distinct target for needle direction.
Conventional technique for identification of muscle layers for TAP blocks includes positioning of an ultrasound probe perpendicularly to
the layers between the costal margin and the anterior superior iliac crest. Visualization of the layer between transversalis abdominus
and the internal oblique muscle commonly in morbidly obese patients can be obscured by increased ultrasound beam penetrance and
thinning of these muscle layers accompanied by atrophy with obesity. The resulting image with perpendicular views yields an indistinct
picture where no delineation between transversalis abdominus and internal oblique can be discerned. An adjustment of the ultrasound
beam course can assist in clarifying these layers for a more clear distinction and target for blockade under ultrasound.
This adjustment technique, which will be referred to as the Ferrell Adjustment Technique will be be described. With a wide caudad or
cephalad adjustment of the ultrasound beam, the layers are captured in an “offset” oblique view with the ultrasound beam. This
adjustment provides a thicker window of view distinctly different that a perpendicular view which images a thinner segment of the
musculature. By capturing an image appearing “wider” due to the adjusted angle- the layers manifest themselves more distinctly and
the target can be sought with more reproducible accuracy. Clarifying the layer segments between transversalis abdominus and internal
oblique with the adjusted view gives an approach previously unrecognizable from conventional viewing angles.

Results
This technique adjustment referred to as the Ferrell Adjustment, has resulted in improved accuracy and efficacy of placement of TAP
blocks for the author in morbidly obese patients. Where previous conventional imaging has been too poor to reliably deliver local
anesthetic volumes to intended sites, this adjustment can give a clearer target to isolate the intended site and improve effectiveness of
TAP blocks in morbidly obese patients.

Discussion
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America is unfortunately burdened with an ever-growing patient population with elevated body mass indices. These patients
historically do rather poorly with higher dose opiates for analgesia. The role of local anesthetics for analgesia has always been a more
attractive option for providers dealing with perioperative pain control and obese patients susceptible to airway obstruction from the
sedation of opiate analgesics. TAP blocks have been a natural evolution for opiate sparing analgesic options. The adjustment of
imaging as described gives yet another tool of management for providers seeking to avoid analgesic courses that can be deleterious to
their patients. This description serves as an attractive option for perioperative pain control with regional anesthesia with the intention
of reducing opiate needs of morbidly obese patients.
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Abstract: 80
Medically challenging case

Pulsed Radiofrequency Ablation of Pudendal
Nerve for Treatment of a Case of Refractory Pelvic
Pain
Vadim Petrov-Kondratov, Avneesh Chhabra, Stephanie Jones
University of Texas Southwestern

Introduction
Pudendal neuralgia (PN), also called “Alcock syndrome,” is a result of pudendal nerve entrapment or injury. Developed pain is often
chronic and at times debilitating. If conservative measures fail, invasive treatment modalities can be considered. The goal of this case
report is to add to the small body of literature1,2 suggesting that a pulsed radiofrequency (PRF) ablation can be effectively used to treat
PN and to show that high-resolution MR neurography imaging can be used to detect pudendal neuropathy.

Material and methods
We present a case of a 51-year-old female with 5 years of worsening right-groin and vulvar pain. Various trials of medication led only to
limited improvement in pain. The first diagnostic right pudendal nerve block was done using 3ml of 0.25% bupivacaine with 6mg of
betamethasone, using a transgluteal technique and a target of the right ischial spine; this procedure resulted in ~8 hours of >50% pain
relief. The patient was then referred for MR neurography of the lumbosacral plexus. This study revealed increased signal of the right
pudendal nerve at the ischial spine and in the pudendal canal, findings consistent with the clinical picture of PN (Fig. 1a-d). Six weeks
after the initial block, the patient underwent a second right transgluteal pudendal nerve block, utilizing 3ml of 0.25% bupivacaine with
40mg of triamcinolone acetonide; this procedure resulted in ~8 hours of 100% pain relief. Satisfied with these results, the patient decided
to undergo pudendal nerve PRF ablation for possible long-term relief. For this therapeutic procedure, a right transgluteal approach was
again utilized (Fig. 2). PRF ablation was performed for 240 seconds at 42° Celsius. Following this ablation, the patient reported at least 6
weeks of significant (>50%) pain relief.

Discussion
In this paper, we presented a case of successful treatment of PN with PRF ablation and successful detection of pudendal neuropathy
using MR neurography. We believe that PRF ablation for PN might be an effective, minimally invasive option for those patients for whom
conservative management has failed. MR neurography employed in this case could not only be helpful in confirming diagnoses of PN,
but could also be useful in ruling out other causes of pelvic pain, such as genitofemoral neuropathy, endometriosis, adenomyosis, or
pelvic mass lesion.3 To conclude, PRF ablation may serve as a viable treatment option for mitigating symptoms of pudendal
neuropathy, and MR neurography is useful for confirming a clinically suspected diagnosis of PN.
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Fig. 1a-d: MR neurography. Axial anatomic T1W (a) image shows bilateral perineal scarring (right>left). Axial fat-suppressed T2W (b), inversion recovery (c) and diffusion
weighted (d) images show the asymmetrically hyperintense right pudendal nerve.
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Fig. 2: Neurotherm needle placement at the ischial spine.
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Adjunctive Epidural Butorphanol Improves
Duration of Analgesia of Bupivacaine: Metaanalysis of Randomized-controlled Trials.
Atefa Nayeb, Yury Rapoport, Christian Samuelson, Craig Hamilton
LSU HSC Shreveport

Introduction
Several authors have reported the beneficial analgesic effects of butorphanol in epidural anesthesia (EA), however, it remains an
infrequently-used adjunct in clinical practice. The goal of this study was to review the literature and use meta-analysis to assess the
utility of butorphanol as an adjunct analgesic in EA.

Material and methods
A comprehensive literature search was conducted on butorphanol in EA. Inclusion criteria stipulated only prospective/randomized trials
be included, that studies compare bupivacaine (B) alone to bupivacaine plus butorphanol (B+), and that outcomes be presented in a
format suitable for comparative analysis. Outcomes of interest included onset and duration of analgesia (in minutes). Random-effects
meta-analysis was used to compute effect sizes. Results were considered statistically significant if P

Results
Five studies (280 patients) met criteria for inclusion. Statistically significant differences were found in favor of B+ for duration of
analgesia (difference in means 82.78minutes, 95%CI 50.97 to 114.60, P<0.001) and onset of analgesia (difference in means -4.14 minutes,
95%CI -5.99 to -2.29, P<0.001). Sensitivity analyses showed no individual study/group significantly altered the limits of the effect
estimate for either of our primary outcomes.

Discussion
Meta-analysis of trials comparing bupivacaine to bupivacaine plus butorphanol for EA reveals a clinically significant difference for
duration of analgesia. Comparison of butorphanol with other epidural opioids/adjuvants was not performed due to lack of comparablyconducted trials. However, individual studies noted that butorphanol provides equivocal, if not superior analgesia to fentanyl with a less
robust side effect profile than both fentanyl and morphine.
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Abstract: 84
Medically challenging case

Thoracic Epidural Analgesia in a Patient with
Severe Pulmonary Hypertension
Scott Byram, Matthew Charous, Michael Ander
Loyola University Medical Center

Introduction
Pulmonary Hypertension (PH) is a pathophysiologic process that can present unique challenges to the anesthesiologist. There are
many different classifications and associated causes of PH (1), but all, depending on severity, can precipitate right ventricular (RV)
failure and hemodynamic deterioration. Therefore anesthetic care of these patients should focus efforts to prevent acute increases in
PH. We present a case of a 57 year old woman with near systemic pulmonary artery (PA) pressures who underwent uneventful
anesthesia for hysterectomy with combined general/epidural anesthesia and postoperative thoracic epidural analgesia (TEA).

Results
This 57 year old woman had a long-standing history of pulmonary hypertension secondary to scleroderma and COPD. She was initially
managed with home oxygen and sildenafil. Additionally, 9 months prior to surgery, she was started on a continuous infusion of IV
epoprostenol. She was awaiting lung transplantation, but was removed from the transplantation waiting list after discovery of a pelvic
mass.
The patient was admitted on the evening prior to surgery for placement of a pulmonary artery catheter and optimization of volume
status. Her pulmonary artery pressures were noted to be over 100 mmHg with mean PAP > 60. A T 10 epidural and an arterial line were
placed prior to induction of general anesthesia. Anesthesia was maintained with Sevoflurane in oxygen and air, rocuronium, fentanyl,
and 0.1% bupivicaine with hydromorphone 10 mcg/mL at a rate of 5 mL/hr. Continuous TEE was used to monitor RV function.
Systemic hypotension was managed with low doses of norepinephrine and vasopressin. During positioning, the patient became acutely
hypoxemic and a right mainstem intubation was diagnosed by auscultation and treated promptly with withdrawal of the ETT. Though
transient, this hypoxemia led to an acute increase in PA pressures and decreased RV function. After several 10mcg blouses of
epinephrine, the RV function and PA pressures returned to baseline and the remainder of the case proceeded uneventfully. The patient
was weaned from inotropic and vasopressive support, extubated, and transported to the ICU in stable condition. Her pain was well
managed with the epidural infusion and she suffered no major post-operative complications.

Discussion
Intra-operative management of severe PH is extremely complex. Efforts should focus on avoiding factors that can precipitate acute
changes in PA pressures and RV afterload including hypoxemia, hypercapnia, hypothermia, high or low lung volumes, acidosis, and
pain(2). TEA is controversial in severe PH, but has been successfully employed (3). In addition to providing superior analgesia, TEA could
potentially affect several other important variables. Hypoxemia may be lessened through prevention of respiratory splinting and
subsequent atelectasis. TEA may also decrease the amount of parenteral opioids used, which could then mitigate respiratory
depression and hypercapnia. However, TEA is not without risk in severe PH. Cardiac arrest has been reported after initiation of epidural
analgesia in a patient with severe PH (4). This may be due to the inhibition of the normal inotropic response to increases in PA pressures
by TEA which has been demonstrated in animal models (5). In this case, any negative inotropy caused by the TEA was offset by
administration of exogenous catecholamines. TEA may be a valuable tool in patients with severe PH, but requires careful vigilance.
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The Association Between Incentive Spirometry
Performance and Pain in Postoperative Thoracic
Epidural Analgesia
David Harris, Chad Brummett, Paul Hilliard, Elizabeth Jewell
University of Michigan Health System

Introduction
Effective use of postoperative incentive spirometry improves patient outcomes, but is limited by pain following thoracic and upper
abdominal surgery. Thoracic epidurals are frequently employed to provide analgesia and attenuate postoperative pulmonary
dysfunction. We hypothesized that in patients with thoracic epidural analgesia following thoracic and abdominal surgery, high pain
scores would be associated with poorer incentive spirometry performance, even when accounting for other variables.

Material and methods
Retrospective study of 468 patients who underwent upper abdominal or thoracic surgery utilizing postoperative thoracic epidural
analgesia between June 1, 2009 and August 31, 2013 at a single tertiary academic center. Institutional Review Board (University of
Michigan, Ann Arbor, MI) approval was obtained. The association between incentive spirometry performance and pain was assessed as
the primary outcome. Additional preoperative data analyzed included age, sex, height, weight, planned surgical procedure, smoking
history, American Society of Anesthesiologists (ASA) physical status classification, preoperative numeric rating scale pain score,
presence of pain lasting three months or more, and preoperative opioid use. Data were analyzed using R version 3.0.2. Univariate linear
regression was used to describe the relationship between incentive spirometry volume outcomes on postoperative days 1 and 2 and the
appropriate covariates. Multivariable regression models were built to control for potential confounders (additional preoperative data
noted above) and to identify independent associations with incentive spirometry performance. Stepwise variable selection by Akaike
information criteria (AIC) provided reduced models from the initial full multivariable models.

Results
Postoperative incentive spirometry performance was found to be inversely proportional to pain score, which correlated significantly
stronger with deep breathing pain compared to pain at rest (-0.33 vs. -0.14 on postoperative day 1, -0.23 vs. -0.12 on postoperative day 2).
Pain with deep breathing was independently associated with lower incentive spirometry volumes such that every 3-point increase in
pain was associated with approximately 250 mL lower incentive spirometry volume after adjusting for other covariates. Increasing age,
female sex, thoracic surgery (vs. abdominal), use of intravenous patient-controlled analgesia, and higher ASA physical status score were
also associated with poorer incentive spirometry performance.

Discussion
To our knowledge, this is the first study to demonstrate an inverse correlation between incentive spirometry performance and pain
scores in patients with epidural analgesia for postoperative pain management. This clinically significant correlation suggests that pain
during deep breathing is associated with splinting, which increases the risk of postoperative pulmonary complications. Assuming that
one of the primary goals of thoracic epidural analgesia is to attenuate postoperative pulmonary dysfunction and prevent pulmonary
complications, pain score with deep breathing is a better indicator of thoracic epidural efficacy than is pain score at rest. In addition to
including pain score with deep breathing in the assessment of thoracic epidural efficacy, incentive spirometry performance could be
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used as a functional measure of thoracic epidural efficacy. The addition of this objective measure of thoracic epidural efficacy may be
particularly useful in patients that report high pain scores postoperatively but perform well with incentive spirometry.
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Medically challenging case

Peripheral Nerve Blocks as Primary Anesthetic in
Morbidly Obese Patients
Nikia Smith, Rafik Tadros
Allegheny Health Network

Introduction
Although peripheral nerve blocks are technically difficult to place in the morbidly obese secondary to body habitus and difficulty in
positioning, a successfully placed nerve block can limit the numerous complications associated with general anesthesia.

Material and methods
Case 1:
A 41-year-old, ASA IV, morbidly obese male (233 kg, BMI 73.9 kg/m2) presented for a left stump wound debridement.Under ultrasound
guidance,the femoral nerve was identified at a depth of 5 cm and 15 mL of 0.5% Bupivacaine with 15 mL of 2% Lidocaine was
administered around the nerve. Similarly, the tibial and common peroneal nerves were identified in the popliteal fossa at a depth of 4cm
and 30 mL of the same local anesthetics were administered. The patient successfully received the block and surgery with no sedation
and was discharged home the same day.
Case 2:
A 41-year- old, ASA III, morbidly obese male (208 kg, BMI 70 kg/m2) presented for incision and drainage of right leg wound. Under
ultrasound guidance,the femoral nerve was identified at a depth of 5 cm. After confirmation with quadriceps stimulation at 0.4mA, 20
mL of 0.5% Bupivacaine was administered. The sciatic nerve was located at a depth of 11 cm. After direct visualization and confirmation
with plantar flexion to 0.4mA, 40 mL of 0.5% Bupivacaine with dexamethasone was administered. The patient successfully received the
block and surgery with no sedation.

Discussion
In addition to obesity, each patient we presented had multiple co-morbidities that would place them at an increased risk for
complications associated with general anesthesia. Obese surgical patients often have difficult airways, may be at increased risk for acid
aspiration, and frequently have obstructive sleep apnea with increased sensitivity to opiods. [i] According to the American Society of
Anesthesiologist Practice Guideline, local or regional anesthesia should be the primary anesthetic choice for obese patients undergoing
surgery, with general anesthesia used only when necessary.[ii] While land marks were difficult to identify, the use of the ultrasound
proved useful in identifying the nerves and visualizing spread of the local anesthetic into the correct location. There is very little data
regarding peripheral nerve blocks in the obese and specifically the morbidly obese patient. Physical limitations hindered the use of
peripheral nerve blocks. However, there is evidence of improved success rates by using ultrasound to place peripheral nerve blocks in
the obese patient. [iii] [iv] Avoiding general anesthetic can increase patient satisfaction and recovery time while decreasing postoperative pain, sedation from narcotic medications, and post-operative respiratory depression.[ii]
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TAP block: Safe Alternative to Neuraxial Analgesia
in the Anticouagulated Patient
Nikia Smith, Rafik Tadros
Allegheny Health Network

Introduction
Anti-coagulation has been an established limiting factor for performing neuraxial analgesia. The development of new peripheral nerve
block techniques and ultra-sound guidance may allow the transversus abdominis plane (TAP) block to be a safe alternative.

Material and methods
A 59-year-old, ASA III male with history of DVT/PE on Rivaroxaban presented for a right lobe liver mass resection. Under ultrasound
guidance, bilateral TAPS catheters were places using 20 mL of 0.5% Ropivacaine injected on each side. Infusions of 0.125% Bupivacaine
at 8 mL per hour were started intra-operatively. He was started on Enoxaparin 100 mg SQ q 12 h on POD 1.
A 67-year-old, ASA III female with history of DVT/PE on Enoxaparin and metastatic colon cancer to the liver presented for right
hepatectomy and colectomy. Under ultrasound guidance, bilateral TAPS catheters were places using 20 mL of 0.5% Ropivacaine on
each side. Infusions of 0.125% Bupivacaine at 8 mL per hour were started intra-operatively. She was started on Enoxaparin 60 mg SQ q
12 h on POD 1.
A 26-year-old, ASA III male with history of megacolon secondary to necrotizing enterocolitis, history of PE/DVT status post IVC filter,
history of HIT on Fondaparinux presented for exploratory laparotomy and small-bowel resection. Under ultrasound guidance, bilateral
TAPS catheters were places using 20 mL of 0.5% Ropivacaine injected on each side. Infusions of 0.1% Bupivacaine at 5 mL per hour were
started intra-operatively. He was started Fondaparinux 7.5 mg SQ daily on POD 1.

Discussion
Current ASRA guidelines for patients undergoing a deep plexus or peripheral block recommend that the recommendation regarding
neuraxial technique be similarly applied. [i] However, there is little research comparing the transversus abdominis plane (TAP) block to
epidural analgesia or the utilization of the TAP block in the anti-coagulated patient. Kadam and Moran have compared thoracic
epidurals to TAP block catheters and reported no appreciable difference in pain scores.[ii] Similar studies by Niraj et al. observed no
significant difference in patient satisfaction and VAS scores.[iii] ASRA guidelines have consistently recommended against the
administration of twice daily LMWH in a patient with an indwelling epidural catheter.[iv][v]Numerous TAP studies have shown low risk of
complications and bleeding. We presented three cases where patients received open abdominal procedures that would warrant the
placement of an epidural for post-operative analgesia; Placement was contraindicated secondary to their use of anti-coagulation.
These patients all received bilateral TAP catheters and reported adequate pain control with minimal opioid consumption. They were all
ambulatory on post-operative day 2 and discharged home on post-operative day 4 with satisfactory pain control while being
maintained on their anti-coagulants.
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Analgesic Efficacy of Single Injection vs.
Continuous Interscalene Blockade for Primary
Total Shoulder Arthroplasty
Jason K. Panchamia, Adam K. Jacob, Hans P. Sviggum, Sandra L. Kopp
Mayo Clinic

Introduction
Total shoulder arthroplasty (TSA) can be associated with severe postoperative pain, especially in the first 48 hours after surgery.1 The
use of interscalene brachial plexus provides superior pain control compared to systemic analgesia.2 Single injection interscalene
blockade (SISB) provides adequate pain relief; however, no optimal dose has been identified and the duration of action is variable.
Continuous interscalene nerve block (CISB) provides extended analgesia compared to SISB, suggesting its use may be more appropriate
for moderate-to-severe painful shoulder procedures.3,4 However, there is limited evidence that demonstrates the superiority of either
technique specifically for TSA. Therefore, the objective of this retrospective observational study is to compare short-term analgesic and
hospital outcomes in patients that received SISB versus CISB for primary TSA.

Material and methods
Patients aged ≥ 18 years that underwent first case elective primary TSA at Mayo Clinic from January 1, 2014 to September 15, 2014 were
identified. Patients were separated into groups according to whether they received either SISB or CISB for postoperative pain control.
All patients received general anesthesia for the operative procedure. Medical records were reviewed for pain scores (0=none, 10=worst)
at 12 hours and 24 hours after block placement, intraoperative and postoperative opiate consumption (converted to oral morphine
equivalents [OME]), and hospital stay. The primary outcome was defined as the median pain score 24 hours after block placement.
Continuous variables were compared using the student’s t-test or Wilcoxon rank sum test when appropriate. Nominal variables were
compared using chi-squared or Fisher’s exact test when appropriate. Two-tailed p-values ≤ 0.05 were considered to be statistically
significant.

Results
A total of 60 patients (SISB = 30, CISB = 30) were included in the analysis. There were no significant differences in sex, age, ASA status, or
preoperative opiate use between groups. There was no difference in the median pain score 12 hours after block placement (SISB=2 vs.
CISB=1; p=0.982). However, the median pain score 24 hours after blockade was significantly higher in the SISB group compared to the
CISB group (4.5 vs 3.5; p=0.021). Median opiate administration (mg OME) in the operating room (45 mg vs. 45 mg; p=0.699), PACU (0 vs. 0;
p=0.120), and overall in the first 24 hours after block placement (50 mg vs. 27 mg; p=0.080) were not statistically different between SISB
and CISB groups, respectively. The number of patients requiring more than one night of hospital stay was not statistically different (SISB
33.3% vs. CISB 23.3%; p=0.389).

Discussion
In this study, the median pain score 24 hours after SISB was statistically different than CISB. However, there were no statistical
differences in opiate consumption, pain scores at other time points, or required length of stay beyond 1 night. Future prospective studies
are necessary to clarify if the use of CISB is advantageous over SISB in short-term analgesic and hospital outcomes after TSA.
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Pneumocephalus: Saline vs Air, The Choice Matters
ammar wahood, Chiranjeev Saha
Rush University Medical Center

Introduction
Using air to determine the epidural space may, albeit rarely, lead to injection of air into the subarachnoid or subdural space with
resultant migration cephalad. The air is found between the arachnoid membrane and pia matter. Presentations include sudden onset
non-positional headache (as opposed to spinal fluid leak which is late onset), focal neurologic deficits such as diplopia and even
hemiparesis or hemiplegia have been reported, and if large enough, signs of increased intracranial pressure. Cardiovascular instability
has even been described, and the concomitant use of nitric oxide may enlarge the air bubbles intraoperativly. Computerized
tomography confirms the diagnosis. On CT scan, subarachnoid pneumocephalus is characterized by elongated crescentic foci of air
attenuation that outline the gyri. Treatment of pneumocephalus is symptomatic but oxygen has been used with great success with
symptom resolution over several hours. Oxygen hastens the reabsorption of the air collection via the difference in nitrogen
concentration gradient. If large amounts of air are present, the mass effect may produce tension pneumocephalus, which is considered
a neurosurgical emergency.

Results
Case presentation: A 77-year-old female with medical history of diabetes, hypertension and L2-5 laminectomy presented for a revision
knee arthroplasty. The patient was prepared for an epidural analgesia. The intervertebral space was identified above the laminectomy
scar. An 18 G Touhy was introduced and a glass syringe was placed with 3 cc air. Due to the persistent encountering of bone the
attending anesthesiologist had taken over. Multiple attempts had lead to questionable loss of resistance (LOR) with 2-3 cc air injected at
a time. No CSF had leaked and no parasthesia was encountered. The patient suddenly complained of unusual sensation in her abdomen,
followed by severe chest pain. Epidural placement was aborted and the patient was laid flat. An EKG and troponin were negative for
acute coronary syndrome. By that time the chest pain had resolved, and now the patient complained of neck pain, followed by severe
headache. A CT scan showed significant amount of air without mass effect. Neurologic exam showed no focal deficits. She was treated
with 100% oxygen via non-rebreather. A CT scan the next morning demonstrated complete reabsorption of the air. The patient returned
in two days for an uneventful knee arthroplasty with general anesthesia.

Discussion
This case illustrates a unique presentation of air traveling in the subarachnoid or subdural space. The loss of resistance to air technique
in epidural analgesia is associated with more complications including a greater rate of dural puncture rate, patchy block, and
pneumocephalus. No patient with headache following use of loss of resistance to saline developed pneumocephalus.4 Other described
advantages inculde avoidance of unblocked segments and nerve root compression. Pneumocephalus may be a rare complication or
may just reflect the scarce amount of studies. The majority of studies demonstrate that using air is superior to using saline; it might be
time to desert the loss of resistance to air technique in favor of saline.
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Post-Mastectomy Cancer Recurrence With and
Without a Continuous Paravertebral Nerve Block in
the Immediate Postoperative Period: A Prospective
Multi-Year Follow-Up Pilot Study of a Randomized,
Triple-Masked, Placebo-Controlled Investigation
Daphna Finn, Brian Ilfeld, Jonathan Unkart, Sarah Madison, Preetham Suresh, NavParkash Sandhu, Nicholas Kormylo, Nisha Malhotra,
Vanessa Loland, Mark Wallace, Cindy Wen, Anya Morgan, Anne Wallace
University of California, San Diego

Introduction
Retrospective studies have associated the use of perioperative regional anesthesia/analgesia during mastectomy for breast cancer
with a decreased incidence of cancer recurrence. However, to date, little prospective data from randomized, controlled trials exist. In a
previously-published, randomized, triple-masked, placebo-controlled study we demonstrated that extending a single-injection
paravertebral nerve block with a multiple-day perineural local anesthetic infusion improves analgesia and decreases pain-related
dysfunction during the 3 day infusion as well as 1 year following surgery. We now report the results of a multi-year, prospective followup pilot study of these subjects to investigate whether rates of cancer recurrence differed between the single-injection and multiple-day
infusion treatments.

Material and methods
Subjects undergoing unilateral or bilateral mastectomy received unilateral (n=24) or bilateral (n=36) single-injection thoracic
paravertebral block(s) with ropivacaine and perineural catheter(s). Subsequently, subjects were randomized to receive either
ropivacaine 0.4% (n=30) or normal saline (n=30) via their catheter(s) until the catheters were removed on postoperative day 3. Cancer
recurrence, either local or systemic, from the date of surgery until at least 2 years post-surgery was investigated via chart review.

Results
Four (7%) subjects experienced a cancer recurrence following mastectomy: 2 from each treatment group.

Discussion
This investigation found no evidence that extending a single-injection paravertebral block with a multi-day perineural local anesthetic
infusion results decreases the risk of post-mastectomy cancer recurrence. However, due to the small sample size of this pilot study,
further research is needed to produce conclusive results.
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Morphine versus hydromorphone: does choice of
opioid influence outcomes?
Padma Gulur, Esther Banh, Katharine Koury, Paul Arnstein, Hang Lee, Patricia McCarthy, Christopher Coley, Elizabeth Mort
Massachusetts General Hospital

Introduction
As a result of initiatives led by several organizations, including the Joint Commission and the Veterans’ Administration, there has been
an increasing emphasis on the treatment of pain, and thus, an increasing rate of opioid production and use in the United States [1-3].
Though morphine has been traditionally considered the first line drug for analgesia in hospitals, there has been a significant shift
towards the use of hydromorphone in the last few years.

Material and methods
We conducted an observational study to evaluate the increasing use of hydropmorphone over morphine for analgesia in both medical
and surgical populations and the effect of this trend on several key outcomes. We evaluated data collected from the University Health
Systems Consortium (UHC) from October 2010 through September 2013. Data from 38 hospitals was analyzed for patients treated with
either hydromorphone or morphine, but not both drugs (single treatment). Outcome measures included: opioid-related adverse events,
length-of-stay, and readmission rates. Naloxone administration on the same day after the patient received an opioid was considered
use of a rescue drug and an indicator of opioid-related adverse events.

Results
Our results show that use of morphine gradually decreased, while use of hydromorphone increased in both medical and surgical groups.
We found that patients treated with hydromorphone used significantly more Naloxone in comparison to patients treated with morphine
(p<0.01). Patients receiving morphine stayed in the hospital for almost one day longer than patients receiving hydromorphone;
however, 30-day all cause readmission rates were significantly greater in patients treated with hydromorphone (p<0.01).

Discussion
Studies have shown that morphine and hydromorphone at equianalgesic doses are very similar, and that there is no difference in side
effect profile [4-6]. The move to increased use of hydromorphone over morphine does not appear to be clearly supported by evidence in
recent literature. Our study highlights that the choice of hydromorphone versus morphine may well influence outcomes including opioid
related adverse events, length of stay and readmission rates. Further research in risk-adjusted models may help further delineate these
observations. There are significant resource utilization implications associated with these outcomes. Hence there is increasing national
and international concern regarding the use of hydromorphone [7-10].
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Morphine before hydromorphone – results of a
quality improvement initiative
Paul Arnstein, Esther Banh, Katharine Koury, Hang Lee, Padma Gulur
Massachusetts General Hospital

Introduction
Several agencies have called for more emphasis on pain treatment, resulting in an increase in the use of opioids to manage pain [1, 2].
The increasing use of hydromorphone over morphine as a first line agent in hospitals has raised concerns. Evidence in the literature does
not support this change in practice [3-5]. A quality improvement initiative, named “Morphine First,” was undertaken at Massachusetts
General Hospital (MGH) to educate prescribers, nurses, and pharmacists on the best practices to address growing safety concerns
related to hydromorphone as a first line analgesic. Our hypothesis is that the increasing use of hydromorphone as the first line
analgesic has directly contributed to the escalating use of opioids in the hospital and an increased number of opioid-related adverse
events. “Morphine First” proposed to switch the culture back to using morphine as the first line first choice agent for moderate to severe
pain. We monitored outcomes such as overall opioid use in the hospital, reported opioid-related adverse events and patient satisfaction.

Material and methods
The “Morphine First” quality improvement initiative was implemented from June 2013 through December 2013 at a 900-bed adult urban
tertiary academic medical center. The “Morphine First” initiative provided education, resources, and support with expert consultation.
Ongoing monitoring of opioid use was performed and feedback was provided to frequent hydromorphone prescribers. Our primary
outcome measures were the pattern of morphine and hydromorphone use, safety reports, naloxone administration and patient
satisfaction with pain management. We then performed statistical analyses of data from the first half of 2013 to the second half of 2013
by using the Pearson χ2 test to analyze these proportions. A difference with p < .05 was considered to be significant.

Results
When we compared the first 6 months of 2013 to the last 6 months of 2013, we found a 3% decrease in hydromorphone use and a 60%
increase in morphine prescribed. Our results showed a 42% decrease in safety reports associated with hydromorphone and a 23%
decrease with morphine per 100,000mg of oral morphine equivalence over the evaluation period. The composite HCAHPS (Hospital
Consumer Assessment of Healthcare Providers and Systems) patient satisfaction scores for pain control increased from 72% in the first
half of the year to 73% in the latter half of the year. Rescue drug use (naloxone) in the hospital decreased from 1.23% on the first half of
the year to 1.13% in the second half of the year.

Discussion
Education, resources, support with expert consultation, monitoring usage, and feedback to frequent prescribers of hydromorphone was
successful in leading to increased use of morphine as a first line agent. During this change there were fewer opioid safety reports, less
opioid related adverse effects, and improved patient satisfaction scores for pain control.

References
1. Daubresse, M., et al., Ambulatory diagnosis and treatment of nonmalignant pain in the United States, 2000-2010. Med Care, 2013.
51(10): p. 870-8.

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

2. Improving the Quality of Pain Management through Measurement and Action. in Joint Commission on Accreditation of Healthcare
Organizations. 2003. Oakbrook Terrace, IL.
3. HYDROmorphone remains a high-alert drug Ontario CRITICAL, 2013. 1(2): p. 1-2.
4. Adverse Drug Events with HYDROmorphone: How Preventable are They? Pennsylvania Patient Safety Advisory, 2010. 7(3): p. 69-75.
5. Review of Safety and Quality Reviews Involving Hydromorphone, C.o.M.B.o.R.i.M.-Q.a.P.S. Division, Editor. 2012.

Disclosures
I declare that there are no conflicts of interest or support that may cause bias in my presentation.

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Abstract: 95
Scientific abstract: Acute pain

Level of training and its effect on success rates of
epidural catheters placed for postoperative pain
Padma Gulur, Esther Banh, Aishwarya Pradeep, Hang Lee, Katharine Koury, Hovig Chitilian
Massachusetts General Hospital

Introduction
Placement of epidural catheters requires specialized training primarily, in anesthesiology. Current data examines the effect of various
factors such as positioning, technique, and catheter fixation and their influence on catheter placement success rates1,2. However, data
on the influence of epidural catheter training levels, especially in the postoperative population where thoracic catheters are placed, is
primarily limited. Our study, conducted at a larger academic medical center, evaluates the relationship between level of training and
failure rates of epidural catheters.

Material and methods
We reviewed all epidural placements for postoperative pain relief at Massachusetts General Hospital (MGH) from January 2009 to
December 2011. We collected data on epidural placements, replacements and failures. Next, we categorized the epidural placements
into either lumbar or thoracic placement, and then sorted this data by level of training, including CA1, CA2, and CA3 residents; certified
registered nurse anesthetists (CRNA); and attending anesthesiologists. Rates of failed epidural catheter placements between subgroups
were compared using the Chi-square test. This study received approval from the MGH Institutional Review Board as protocol
#2009P002654.

Results
Over the study period, CA1 residents placed 1,257 thoracic epidurals and 271 lumbar epidurals, CA2 residents placed 1,036 thoracic and
122 lumbar, CA3 691 thoracic and 74 lumbar, CRNA’s placed 510 thoracic and 151 lumbar, and attending anesthesiologists placed 379
thoracic and 134 lumbar. We found a higher percentage of lumbar epidural failures across all levels of experience except the attending
anesthesiologists, where the failure rate was higher for thoracic catheters. We compared epidural failure rates between CA1, CA2, and
CA3 residents themselves, as well as between all residents and CRNA’s, and no statistically-significant difference was found. However,
there was a statistically-significant difference between attending anesthesiologists and residents (p<0.05) and CRNA’s (p<0.05),
respectively, with attending anesthesiologists having lower failure rates.

Discussion
There are many factors that influence the successful placement of epidural catheters. As a technical skill, it is reasonable to assume that
levels of training and experience play a role. Based on our study, it appears reasonable to conclude that experience and level of training
may impact failure rates given that attending anesthesiologists appeared to have significantly lower failure rates compared to both
residents and CRNA’s.
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Retrospective Case Review Series of
Radiofrequency Ablation for Knee Osteoarthritis
Chad Parvus-Teichmann, Michelle Francavilla, William Stephens, Kelly DeSouza, Eellan Sivanesan, Alexander Bowen, Chaturani
Ranasinghe
University of Miami / Jackson Memorial Hospital

Introduction
Knee osteoarthritis (OA) is a common cause of chronic pain, affecting 16% of adults over the age of 45. Treatment options, especially for
those deemed poor surgical candidates, remain limited. Recently, treatment of knee OA pain using radiofrequency ablation (RFA) has
been gaining popularity, however there exists a paucity of evidence on the efficacy of this procedure. This case series aims to provide
additional information to support the use of RFA as a viable treatment option for pain physicians and their patients.

Material and methods
A retrospective review of OA cases treated at a tertiary care pain clinic from 2012-2014 was performed to identify patients who had
undergone RFA after successful diagnostic block of the superior medial, superior lateral and inferior medial branches of the genicular
nerves. IRB approval was granted to review charts from the initial clinic visit through post-procedure follow-up, and information was
gathered including pain scores and duration of pain relief. Ten patients and 15 procedures were included in the study.

Results
Five RFA procedures yielded complete pain relief for up to 210 days, while 11 RFA procedures led to >50% decrease in pain for an average
of 55 days. All but one patient reported improvement of pain symptoms; that patient endorsed a 25% increase in pain following RFA and
no change in pain severity following a subsequent RFA procedure.

Discussion
These promising results add to the evidence supporting the use of RFA as an effective treatment modality for chronic knee OA pain.
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Abstract: 97
Medically challenging case

Epidural blood patch in a patient with Chiari I
malformation, cerviothoracic syrinx and intracranial
hypotension.
anastacia munro, stephen vose, donald bohannon, ashley screws
UF Health

Introduction
31 year-old male with Chiari 1 malformation presented with symptomatic cervicothoracic syrinx and intracranial hypotension. Patient
complained of a sharp, tinging headache and bilateral upper extremity paresthesias. Acute Pain Medicine was consulted by
Neurosurgery to perform an epidural blood patch, hoping to diagnose and possibly treat intracranial hypotension. The patient’s
programmable shunt was progressively increased from 70 mmHg to 200 mmHg over the next few days to rule out over-shunting of CSF.

Material and methods
Patient underwent the procedure on 12/11/14. After placing patient in a right lateral decubitus position and administering 250 mcg of IV
Alfentanil, the epidural space was accessed at the level of L4/5. 20ml of blood was drawn under sterile technique from the left
antecubital fossa and injected into the epidural space. Upon completion of procedure patient reported a mild back ache but denied a
change in his headache or BUE paresthesias.

Results
The patient was monitored post-procedure with frequent neurologic checks. On PPD 1, the patient denied any improvement in
symptoms although he required less pain medications and exhibited improved degree of function. Repeat MRI was notable for mild
decrease in size of the cervical syrinx with improvement of incisural sagging. No surgical intervention was required and he was
discharged home with VA shunt set at 160mmHg and improved clinical presentation

Discussion
We report of a case where an epidural blood patch was successfully used to diagnose and treat intracranial hypotension in a patient
with Chiari I malformation and symptomatic syrinx. Surgical intervention was avoided and the patient had a documented improvement
in his symptoms. It is our hope that this report will add to the limited but growing literature regarding the use of epidural blood patches
as both diagnostic and treatment tools in a wide variety of conditions.
Nothing to disclose.
We have obtained patient approval.
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Medically challenging case

Continuous peripheral nerve block for treatment of
complex regional pain syndrome I in children: A
case report
Rishi Agarwal, Patrick Tighe, Galaxy Li
University of Florida

Introduction
Treatment of complex regional pain syndrome I (CRPS-I) in children remains challenging due to the lack of established treatment
modalities (1). However, continuous peripheral nerve blocks (CPNB) may offer both acute and chronic pain relief for this condition. We
report on the treatment of lower extremity CRPS-I, refractory to management with physical therapy, cognitive behavioral therapy,
antiepileptics, ketamine, and lumbar sympathetic block, in a 12 year old male (Patient 1) and a 17 year old female (Patient 2; Figure 1)
using popliteal CPNB.

Material and methods
Each patient received sciatic nerve block with perineural catheter placement in the popliteal fossa. Ropivacaine 0.2% (20mL) was
administered to Patient 1, with the infusion pump set at a basal rate of 1mL/hr and demand dose of 1mL; ropivacaine 0.5% (20mL) was
administered to Patient 2, with the infusion pump set at a basal rate of 5mL/hr and demand dose of 3mL. Patients were discharged
home following catheter placement and followed via daily telephone conversations. The popliteal CPNB remained in place for a total of
11 days for Patient 1, and 10 days for Patient 2.

Results
Both patients reported improvements in pain intensity within 30 minutes of local anesthetic dosing. Using an 11-point numeric rating
scale, Patient 1 reported decreased pain intensity from 10 to 0 for both resting and active pain at 3-month follow up; Patient 2 reported
decreased pain intensity from 5 to 3 for resting pain, and 7 to 5 for active pain at 3-month follow up. Both patients continued PT, CBT,
NSAIDs, and antiepileptics. Chronic symptoms of difficult ambulation, allodynia, hyperemia, edema, hypotrichosis, and abnormal
toenail growth were all dramatically improved.

Discussion
Our case report highlights the lack of consistency in efficacy of current treatments for children with CRPS-I, but offers more anecdotal
evidence that CPNB may be essential to multi-modal therapy in a subset of patients (Figure 2). Dadure et al. demonstrated excellent
analgesia in 12 pediatric patients with lower extremity CRPS-I using popliteal CPNB (2). Notable differences between the current case
report and the series by Dadure et al. include their use of an initial Bier block, with popliteal CPNB in place for 4 days primarily to
facilitate entry into an aggressive PT pathway rather than as an independent, primary analgesic strategy. Nonetheless, our patients
similarly had immediate and durable pain relief with significant improvement in symptoms without evidence of recurrence at 3-month
follow up. A randomized controlled trial is necessary to reconcile these remote findings and determine which clusters of CRPS-I patients
are most likely to benefit from CPNB.
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Figure 1. Severe edema, hyperemia, and hypotrichosis typical of CRPS-I in the left lower extremity of Patient 2 prior to placement of popliteal CPNB.
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Scientific abstract: Regional anesthesia

Spinal versus General Anesthesia for Inguinal
Hernia or Hydrocele Repair in Haiti: A Cost Analysis
Elizabeth Faucher
Department of Anesthesiology, Emory University School of Medicine

Introduction
Inguinal hernia repair and hydrocele repair are commonly performed surgeries globally. In communities with limited resources, cost
may influence type of anesthetic. There is currently some debate as to whether spinal anesthesia is more or less cost-effective than
general anesthesia, especially when recovery room times are included[i][ii][iii]. Few studies compare these costs in rural settings.

Material and methods
Two sources were used to compile cost data pertaining to a recent medical mission trip to rural Haiti: Medishare supply invoices and
Emory University Hospital pharmacy invoices. Although inhaled general anesthesia was possible, older ventilators without end-tidal
sampling capabilities made this type of anesthetic very unreliable; therefore, total intravenous anesthesia was used, as reflected by the
cost lists.

Results
The cost for spinal anesthesia was less than half of the cost of general anesthesia. Tables 1 and 2 detail the trip expenditures which were
used to calculate per-patient costs. Figure 1 shows supply versus drug costs.
Table 1. Spinal Costs
Bupivacaine Dextrose 0.75% 2ml
Fentanyl 2ml vial
Lidocaine 2% 5mL ampule
18g needle
23g needle
3mL syringe x2
Iodine/sponge stick prep
Spinal needle
Sterile gloves

Quantity
25
1
25
39
39
400
40
10
250

Cost
149.39
1.91
31.35
11.70
11.70
24
46
12.73
71.25

Per pt
5.98
1.91
1.25
0.30
0.30
0.12
1.15
1.27
0.29
12.57

Table 2. General Anesthesia Costs
Propofol 100ml vial
Lidocaine 2% 5ml ampule

Quantity
1
25

Cost
10.45
31.35

Per pt
10.45
1.25
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Fentanyl 2ml vial
LMA size 4 or 5
10mL syringe x2
Eye tape
Lubricating jelly 2 oz
Ambu bag
3mL syringe x2
18g needle

1
10
25500
1
30
4
400
39

1.91
79.50
1650
0.69
1.50
34.12
24
11.70

1.91
7.95
0.13
0.01
0.05
8.53
0.12
0.30
30.70

Discussion
This study shows that spinal anesthesia is less expensive than general anesthesia for inguinal hernia or hydrocele repair in rural Haiti,
based on supply and drug costs. Future research could compare operating room and recovery room times, as well as volatile versus
total intravenous anesthesia. This analysis may help future medical mission trips and rural physicians select the most cost-effective
anesthetic technique for their patients.
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Figure 1. Supply and Drug Costs used to Calculate Per-Patient Totals (in US dollars)
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Scientific abstract: Acute pain

Multimodal Pain Management Protocol Reduces
Opioid Use And Shortens Length Of Stay After
Major Breast Surgery
Vlad Frenk, Zandra Cheng, Helen Pass, Jennifer Bishop, Theresa Bowling
Stamford Hospital

Introduction
Paravertebral blocks and catheters (PVC) have been shown to decrease opioid usage (OU) and shorten length of stay (LOS) after
mastectomy with and without immediate reconstruction (1-3). Gabapentin, a non-opioid adjuvant medication used in multimodal
analgesia protocols (4,5), has also demonstrated opioid sparing effects in breast surgery patients (6,7). Since 2011, PVCs were used in
mastectomy patients at our hospital with good results. In 2013, we developed a multimodal perioperative analgesia protocol that
included gabapentin and PVC.
This retrospective review assessed the impact of PVC and PVC with perioperative gabapentin (PVC+G) on postoperative OU and LOS in
patients undergoing major breast surgery as compared with conventional on-demand opioid-based pain management (CPM).

Material and methods
A single institution, retrospective chart review of patients undergoing mastectomy with and without reconstruction from 2009 to 2014
was performed (n = 139; 84 bilateral, 55 unilateral). Patients were grouped by post-op analgesia type (CPM, PVC, and PVC+G). Additional
subgroup analysis was performed for bilateral mastectomies, and mastectomies with tissue expander (TE) reconstruction. Primary
outcomes were OU and LOS. Continuous data were analyzed using Student t-test.
All PVCs were placed preoperatively at T3 or T4 level under ultrasound guidance by board certified anesthesiologists and dosed with
15cc 0.2% ropivacaine. They were attached to a portable single or double lumen infusion pump (OnQ C-bloc, Halyard Health, Roswell,
GA). A continuous infusion with 0.2% ropivacaine at 6-8 cc/hr/side was initiated in the PACU and continued for up to 3 days
postoperatively. Patients receiving gabapentin took 600 mg immediately preoperatively, 300 mg the evening of POD0, then 100 mg TID
POD1-7, 100 mg BID POD8-12, and 100 mg QD POD13-15. Nonsteroidal agents were not routinely used for postoperative pain
management.

Results
ALL (n=129)

LOS, days (SD)

CPM (1)
n = 51
2.3 (0.84)

PVC (2)
n = 35
2.1 (0.71)

PVC+G (3)
n = 53
1.61 (0.54)

OU, mg (SD)

73 (42.9)

52 (32.3)

39 (25.3)

p 1-3
p 2-3
<0.0001
<0.0005
<0.001
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TE RECONSTRUCTION (n=86)

LOS, days (SD)

CPM (1)
n = 25
2.2 (0.50)

PVC (2)
n = 21
2.3 (0.63)

PVC+G (3)
n = 40
1.61 (0.44)

OU, mg (SD)

86 (32.6)

55 (34.4)

43 (36.3)

LOS, days (SD)

CPM (1)
n = 20
2.4 (0.7)

PVC (2)
n = 24
2.2 (0.72)

PVC+G (3)
n = 40
1.65 (0.52)

OU, mg (SD)

84 (37.4)

58 (32.4)

38 (24.5)

p 1-3
p 2-3
<0.0001
<0.0001
<0.001

BILATERAL MASTECTOMY (n=84)
p 1-3
p 2-3
<0.009
<0.001
<0.001

Discussion
This retrospective single institution study revealed that regional analgesia (PVC) decreased inpatient OU and LOS in patients
undergoing major breast surgery. Multimodal analgesia (PVC+G) results in further statistically significant decrease in OU and LOS over
PVC alone. These results were similar for bilateral procedures and tissue expander reconstruction subgroups. Unfortunately, no data on
incidence of chronic post-mastectomy pain were collected. Further randomized clinical trials needed to evaluate the impact of
multimodal analgesia on short and long-term recovery after major breast surgery.
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Medically challenging case

BRACHIAL PLEXUS BLOCK FOR TREATMENT OF
ACUTE CRPS I FLARE IN PREVIOUSLY
UNAFFECTED LIMB: DOES EARLY INTERVENTION
PREVENT EVOLUTION OF SYMPTOMS?
Brandon Esenther, Anis Dizdarevic
New York Presbyterian Hospital- Columbia Medical Center

Introduction
While advances in the understanding of complex regional pain syndrome (CRPS) have occurred in the past decade much remains
unknown with no clear treatment algorithm[1, 2]. The condition is estimated to affect over 50,000 people annually [3]. Patients with
CRPS are commonly referred to pain management at varying stages of the disease. In patients with acute CRPS the questions remain
how best do we treat their symptoms, prevent further progression and support the return of limb function?

Material and methods
55-year-old woman with a long history of CRPS Type I affecting the right lower extremity underwent a spinal cord stimulator placement
procedure and developed acute CRPS symptoms (< 12 hours), in the previously unaffected, right upper extremity.
Given the acute onset and severity of symptoms (worsening edema, allodynia, erythema, warmth, weakness), a supraclavicular
brachial plexus block with local anesthetic and steroid was performed under ultrasound guidance several hours after the symptoms
started. The following day, erythema, edema and increased warmth had resolved with marked improvement in allodynia, pain and hand
grip strength.

Results
At 10-day follow up, symptoms and hand function were significantly improved. She continued to have mild allodynia and
weakness/limited range of motion in fifth digit. Exam was markedly improved since initial presentation allowing participation in
physical therapy. Patient then underwent a repeat block at that time, resulting in almost full resolution of symptoms within the next few
days.

Discussion
Review of the literature on acute phase CRPS Type I offers no consensus on treatment. Traditionally thought to be predominantly a
sympathetically mediated process, the latest research supports that this is a multifactorial disease of both the central and peripheral
nervous system with involvement of both the sympathetic and somatosensory nervous system[4]. Historically, interventional treatment
has focused on sympathetic blocks targeting the stellate ganglion, splanchnic, lumbar ganglia or other nerves[5]. Our treatment
modality involved early intervention with brachial plexus instead of stellate ganglion block using local anesthetic and steroid, providing
excellent results. The use of brachial plexus blocks and catheters has been used successfully in physical rehabilitation in chronic CRPS
affecting the upper extremitiy[6]. Further research is needed to determine the utility of regional anesthetic therapy for acute CRPS
patients.
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Scientific abstract: Regional anesthesia

Paravertebral block with ropivacaine 1% but not
0.5% impacts pain scores after mastectomy?
Results of a pilot study
Alberto Ardon, Matthew Warrick
University of Florida

Introduction
Paravertebral blockade (PVB) decreases postoperative pain, opioid consumption, and risk of nausea/vomiting after breast surgery.
Given the small capacity of the paravertebral space and risk of epidural spread with large injectate volumes, small volumes of 1%
ropivacaine may be equally or more efficacious than larger injections of 0.5% ropivacaine. The objective of this pilot study was to assess
differences in the above qualities among patients who received PVB with ropivacaine 0.5% vs 1% vs no PVB.

Material and methods
An institutional review board waived the requirement for formal approval of the study. 38 patient charts were reviewed for this
retrospective analysis: 8 patients who received PVB with 0.5% ropivacaine; 10 patients who received PVB with 1% ropivacaine; and 20
patients who received no block. All patients underwent unilateral full or partial mastectomies. All PVB patients had unilateral T1-T6 PVB
placed using a landmark technique. 0.5% ropivacaine was injected at a dose of 5ml per vertebral level; 1% ropivacaine was injected at a
dose of 3ml per level. Appropriate sensory deficit was confirmed prior to surgery.

Results
Median worst overnight pain scores were lower for patients with 1% ropivacaine compared to both the 0.5% group and no PVB group
(VAS 1.5, 8, and 6.5, respectively). Median worst recovery room VAS scores were not significantly different (VAS 0, 1.5, and 0, respectively).
Among patients who were admitted, patients who received PVB with 0.5% ropivacaine had higher mean overnight opioid consumption
than patients without paravertebral blockade (p=0.02). Although not reaching statistical significance, mean total opioid consumption
among patients with 0.5% ropivacaine PVB was higher than either other group. The incidence of nausea and vomiting was 0% in the
PVB groups but 40% in the no PVB group (p<0.05).
Table 1: Visual analog scale pain scores
Median worst PACU VAS
Mean worst PACU VAS
Median worst overnight VAS

0.5% ropivacaine PVB
1.5
3.5
8

1% ropivacaine PVB
0
2.5
1.5

No PVB
0
3
6.5

Table 2: Opioid consumption by block type
Mean intraop opioid
Mean PACU opioid
Mean perioperative opioid

0.5% ropivacaine PVB
2.5
2.41
4.91

1% ropivacaine PVB
1.5
1.8
3.30

No PVB
2.58
3.36
5.95
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Mean overnight opioid

15.13 (p=0.02)

5.83

2.00

Mean total opioid

16.26

5.63

6.25

Discussion
Paravertebral blockade with 1% ropivacaine may provide longer analgesia as noted by better overnight pain scores when compared to
0.5% ropivacaine, although no difference in total opioid consumption was observed when compared to the non-block group. PVB with
0.5% ropivacaine did not improve overnight pain scores or opioid consumption. PVB with either concentration seems to help decrease
the incidence of nausea and vomiting after breast surgery. A larger prospective study is warranted.

References
Schnabel A. British J of Anes. 2010; 105 (6):842-52.
Greengrass RA. Int Anes Clinics. 2012; 50(1): 56-73.
Tahiri Y. J Plastic Reconstr Aesth Surg. 2011; 64: 1261-69.

Tables/images

Mean opioid consumption (in mg IV morphine equivalents)

Postoperative pain scores

Disclosures
I declare that there are no conflicts of interest or support that may cause bias in my presentation.

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Abstract: 114
Scientific abstract: Regional anesthesia

The Endpoint Survey: An International Survey of
Ultrasound Guided Regional Anaesthesia NeedleTip Endpoints
Maria Chazapis, Navkiran Kaur, Simeon West, Damon Kamming
University College Hospital

Introduction
Ultrasound guidance is rapidly becoming the gold standard for regional anaesthesia [1], facilitating nerve identification, observation of
surrounding structures, improving block quality and decreasing doses of local anaesthetics [2]. With nerve stimulation, the appropriate
muscle twitch was a predefined endpoint for acceptable needle positioning. With purely ultrasound-guided techniques, there are no
predefined endpoints. Our aim was to survey current practice of ultrasound guided regional anaesthesia; specifically, accepted needle
endpoints for common blocks, using a bespoke interactive website.

Material and methods
We surveyed local regional anaesthesia specialists, identified 10 common nerve blocks (Interscalene, Supraclavicular, Infraclavicular,
Axillary, Median mid-forearm, Rectus Sheath, TAP, Femoral, Adductor Canal and Popliteal). An interactive website was developed in a
combination of java script and php script, and compatibility was ensured across all portable electronic devices and internet-browsers
[3]. All data was anonymously logged to a secure sql database. The interactive website survey was disseminated to all ASRA, ESRA and
RA-UK members over the study period of 4 months (June – September 2014).

Results
831 international anaesthesiologists completed the survey. Participant country of residence, seniority and postgraduate qualifications
were collected. 473 (57%) respondents were from Europe, 190 (23%) from North America, 77 (9%) from Asia, 45 (5%) from South America,
40 (5%) from Australasia and 5 from Africa. Coordinate density maps have been produced for all blocks. See Figure 1 for the Interscalene
nerve block results. This shows two discrete peak target endpoints where >100 anesthesiologists have used as their endpoint target. For
each nerve block, data has been collected on in-plane vs out-of-plane approaches and concomitant use of nerve stimulation.

Discussion
This survey demonstrates remarkable variation in needle tip endpoints, and raises the question of what constitutes best practice.
Further work would seek to link needle tip endpoints to patient and nerve block outcomes. The interactive website also has potential to
be used as an educational aid for the training in regional anaesthesia.
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Scientific abstract: Emerging technology

The development of smartphone-based electronic
apps to implement national guidelines and
checklists for greater clinical usability
Rajnish Gupta, Matthew McEvoy
Vanderbilt University Medical Center

Introduction
National medical societies frequently develop practice guidelines, checklists, and other algorithms. However, adherence is often poor
and clinical implementation often involves printed documents, charts, or signs.1 In order to give clinicians better access to guidelines at
point-of-care, ASRA has worked together with Vanderbilt University and Mustard Seed Software to develop three smartphone-based
applications to implement an electronic solution to some of their most utilized publications.

Material and methods
All 3 apps were developed for iOS (Apple Inc, Cupertino, CA) through a modified Delphi technique to reach consensus for the
branching/searching logic as well as an iterative process for user interface design.2
The first app, ASRA Coags©, transforms the Regional Anesthesia in the Patient Receiving Antithrombotic or Thrombolytic Therapy (Third
Edition)3 publication into a searchable and stepwise application. This app dissects these complex recommendations into digestible
portions that are more useable in a busy clinical environment. By searching for the drug of interest and the type of procedure being
done, the user is given an actionable recommendation as well as a summary of the published text to ensure that the nuances are
effectively communicated. In addition, there are links within the app to the entire Executive Summary if more detail is required.
The second app, ASRA LAST© converts the Checklist for Treatmentof LAST4 into an interactive algorithm with weight-based dosing for
use during a local anesthetic toxicity event. Any rare event can be difficult to manage without cognitive aids. With a smartphone-based
app, the individual steps are in a readily available format that is flexible enough to provide the modified ACLS algorithm in real-time for
a LAST event. The app contains interactive step-by-step instructions for decision support to aid in the completion of both ACLS and
LAST-specific management with cyclical timers that remind the user to recheck pulse, resume CPR, and evaluate for further lipid
emulsion at clinically-appropriate times. Lastly, the app provides a mechanism for the clinician to save a PDF report of the time-based
events or submit that report to LipidRescue.org for international consolidation.
The third app, ASRA Timeout©, creates an interactive checklist based on A Checklist for Performing Regional Nerve Blocks.5 Preprocedure timeouts and checklists have been proven to reduce errors such as incorrect patient, procedure, side of procedure, and
medication/allergy reactions. The app is an interactive experience that includes all the suggested items from the ASRA publication in a
simple to use touch based checklist. In addition, the electronic interface allows for quick links to the ASRA Coags© app and
informational popups for greater detail on topics such as aseptic technique and suggested resuscitation equipment.

Discussion
Smartphone electronic interfaces for medical guidelines provide multiple advantages: easy distribution, quick access at the point of
care, flexible interactive interfaces, built-in reporting mechanisms, and the ability to quickly update the information contained in the
app from a central location. All the apps are available on the iTunes App Store for immediate use by clinicians. To our knowledge, this is
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the first demonstration of successful development of clinically-relevant smartphone applications that involved partnership between a
national organization and a group of clinicians skilled in the development and testing of smartphone applications, as called for by
leaders in patient safety.1
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Abstract: 117
Scientific abstract: Acute pain

Evaluation of the Efficacy of Liposomal
Bupivacaine Delivered into the Posterior Capsule
during Knee Replacement
Dennis Feierman, Piyush Gupta, Keilin Charles, Howard Goodman, Avi Dukshtein, Paul Yazhemsky
Maimonides Medical Center

Introduction
Achieving adequate control of postsurgical pain remains a challenge in patients undergoing total knee replacements (TKR). Despite
efforts to reduce both the incidence and severity of postsurgical pain, results from patient surveys conducted during the past 2 decades
suggest there has been little improvement in these parameters, with high incidence rates of moderate to severe pain after surgery 1, 2.
Satisfactory pain regimen to effectively treat the posterior pain of those who have undergone TKR has been variable. A new extended
release liposomal bupivacaine was FDA approved in 2011. This drug was shown to provide pain relief for up to 72 hours when injected
into a surgical wound. We have infiltrated liposomal bupivacaine in the posterior capsule of a few patients undergoing TKR. Their level
of posterior knee pain seemed to be significantly reduced. The objective of this study is to assess the efficacy of liposomal bupivacaine
when injected into the posterior capsular space along with a femoral nerve block in order to provide better post-operative analgesia.

Material and methods
After IRB approval, 20 subjects were consented to participate in this prospective study. Both the patient and the researcher following
the patient post-operatively were blinded. This study included men and women (18 - 75 years) that underwent TKR. Subjects were be
divided into two groups, Group A (control) to receive 20ml of saline while Group B (study) to receive 20ml of liposome bupivacaine
(Exparel®) into the posterior capsular space during TKR. Patients from both groups received a femoral nerve block with catheter
placement for continuous infusion of local anesthetic. Multimodal analgesia was used to supplement pain control. All subjects had
access to rescue analgesics.

Results
The table shows that the two groups were not statistically different. The Figure shows that the infiltration of liposomal bupivacaine in
the posterior capsule of the knee joint significantly reduced knee pain while resting. There wasn’t a significant difference for the use of
break through medication: the mean ± SD was 2.20 ± 0.83 and 1.750 ± 0.70 mg of morphine equivalents for the control and study groups,
respectively.
Table : Demographics
Group

% GA

Age years

Weight Kg

Height Inches

BMI

ASA

Study
Control

10%
10%

66.1±4.7
62.8±6.0

82.9±14.7
78.2±12.4

66.1±8.5
64.4±6.0

33.7±5.9
32.6±3.7

2.7±0.7
2.6±0.5

Operative
Time
197±0.4
197±0.6

Discussion
Achieving excellent control of postsurgical posterior knee pain in patients undergoing TKR remains a challenge. Previous proposals of

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

sciatic nerve block have not been attractively viewed because of the potential for foot drop and/or diminished ability to ambulate. From
this small study it appears that liposomal bupivacaine can reduce posterior knee pain after TKR. Of note, patients in the control group
were noted to wince soon after the spinal worn off. Since the study we have change our clinical use of liposomal bupivacaine: liposomal
bupivacaine appears to work better if the area is first infiltrated with regular bupivacaine, which acts as an initial bolus, followed by
infiltration with liposomal bupivacaine, which then acts like a continuous infusion3.
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Abstract: 120
Scientific abstract: Regional anesthesia

An Assessment of Variability in Placement of The
Adductor Canal Block Amongst Faculty at a Major
Teaching Hospital: An Observational Study
James Cyriac, Mfonobong Essiet, Michael Ma, Joseph Rinehart
University of California, Irvine Medical Center

Introduction
The Adductor canal block (ACB) has been shown to both spare quadriceps muscle weakness better and provide equally effective
analgesia compared to that of the femoral nerve block.1 However, the anatomy, nomenclature, and block technique are highly variable
both in literature and in practice. The knowledge of the anatomy and specific block technique are in their relative infancy and there is a
significant need for standardization of techniques in order to maximize block success rates. The aim of this study was to assess the
knowledge of the relevant anatomy and technique of the ACB among regional anesthesia faculty at the University of California, Irvine
Medical Center (UCIMC) and to assess the efficacy of a didactic session.

Material and methods
Seven UCIMC regional anesthesia faculty members were included. A 14 question pre-test, which assessed the relevant anatomy and
landmarks of the ACB, was administered before the didactic session. In addition, the subjects were asked to perform a mock ultrasoundguided ACB on a standardized patient by marking the location of their needle entry site on a 10” x 4” Tegaderm film, which was placed
on the medial surface of the proximal right lower extremity. Needle entry sites were recorded as x and y coordinates, with the middle of
the Tegaderm film as the origin. Subjects then received a didactic session on the relevant anatomy and technique. After, a post-test was
administered and the subjects were asked again to determine and mark their needle entry site under ultrasound guidance.

Results
Faculty members demonstrated a significant increase in test score percentages when comparing pre-test to post-test scores (p<0.05).
The variability in needle insertion points after the didactic session was reduced from an interquartile range of 0.84(x-axis) and 1.34(yaxis) to 0.42(x-axis) and 0.71(y-axis), respectively. Furthermore, a more distal approach after receiving the didactic session was shown to
be statistically significant (p<0.05). No statistically significant changes in the x-axis (lateral to medial) post-didactic session were
detected.

Discussion
Baseline knowledge level of the adductor canal anatomy was significantly increased after the didactic workshop. The didactic session
also resulted in better standardization in regards to block technique. Significant debate still exists as to the "ideal" location to perform
and ultrasound-guided ACB.² We have successfully demonstrated by reviewing the relevant anatomy, significant standardization can
be achieved.
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Abstract: 121
Medically challenging case

An Unusual Skin Reaction After Epidural
Administration of Preservative Free Ropivacaine for
Pain Management of Rib Fracture
Shawn Nguyen, Nitin Sekhri
New York Medical College, Westhchester Medical Center

Introduction
Rib fractures are common in the trauma patient.1 They cause pain, compromise respiratory mechanics, and contribute to increased
morbidity.2 Management includes achieving analgesia and providing pulmonary toilet allowing for adequate oxygenation and
ventilation. Thoracic Epidural analgesia (TEA) has been demonstrated to improve pulmonary function and provide superior pain relief
over intravenous opioids, with a resulting decrease in patient hospital stay and mortality.3-4
TEA entails the infusion of a local anesthetic (LA). Reactions to LA are rare, with less than 1% considered true allergy.5 Allergic reactions
include: (a) type 1 immediate hypersensitivity, (b) type II cytotoxic, (c) type III Immune complex, and (d) delayed, type IV Cell mediated.6-8
We report a delayed reaction after administration of ropivacaine infusion for TEA in the management of pain in the rib fractured
patient.

Material and methods
none, this is a case report

Results
An elderly male presents to the ICU after a fall sustaining right side rib fractures: (2-8). He complained of right-sided chest pain, worse
with movement and inspiration, and associated with sob. Examination revealed right sided flail chest with decreased air entry.
Intravenous morphine, ofirmev, and lidoderm patches were prescribed on hospital day 0. Hi vital capacity was 400 ml with spo2 96% on
supplemental o2 via facemask. A thoracic epidural was performed on day 1 at the t 8/9 interspace and 8 ml of 0.5% ropivacaine was
administered with good pain control. A maintenance infusion of 0.2% ropivacaine at 6 ml/hr was initiated. Ten hours after the
procedure, the patient developed a disseminated, erythematous, macular rash on his trunk and back of his knees. The ropivacaine drip
was stopped and the patient was given 25 mg of iv benadryl. Laboratory examination showed normal wbc and platelet counts, stable
hemoglobin, and slight eosiniphilia. On day 2, 0.75% chloroprocaine epidural infusion was started. Vital capacity increased to >700 ml.
The patient was kept on the drip for four days with his o2 sat improving to 99% on room air.

Discussion
Since preservative free ropivacaine was used, true allergy to the LA is suspected. This case is similar to the one presented by Ban et al in
20059. That patient received an epidural block with 0.2% ropivacaine and developed widespread erythema on his trunk two weeks after
the injection. An intradermal test was performed with 0.2% ropivacaine from a plastic ampule without a rubber stopper on the patient.
Erythema appeared 8-72 hrs after the injection. A biopsy showed perivascular infiltrates of lymphocytes and eosinophils in the dermis
suggestive of type IV delayed hypersensitivity reaction.
Conclusion:
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It is important for the medical professional to be cognizant of such LA reactions. A thorough history and complete physical examination
must be undertaken to determine the nature of the reaction to diagnose and manage these cases effectively. Proper histological
evaluation and skin testing should be performed . When used appropriately, thoracic epidurals can assist in the respiratory dynamics of
rib fracture patients, improving vital capacity and ultimately playing an integral part in decreasing morbidity and mortality.
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figure 1. diffuse erythematous lesion seen in the lateral aspect of the abdominal region
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figure 2. disseminated erythematous macular rash in the trunk and abdominal area
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Abstract: 122
Scientific abstract: Regional anesthesia

Continuous Adductor Canal versus Continuous
Femoral Nerve Blocks: Relative Effects on
Discharge-Readiness following Unicompartment
Knee Arthroplasty
Jacklynn Sztain, Anthony Machi, Nicholas Kormylo, Wendy Abramson, Sarah Madison, Amanda Monahan, Bahareh Khatibi, Scott Ball,
Francis Gonzales, Daniel Sessler, Edward Mascha, Jing You, Ken Nakanote, Brian Ilfeld
University of California San Diego

Introduction
Following unicompartment knee arthroplasty, a continuous femoral nerve block affords analgesia, but also weakens the quadriceps
femoris muscle and is associated with an increased falling risk [1,2]. A continuous adductor canal block induces less quadriceps
weakness [3]. Yet, remaining unknown is its relative effects on readiness-for-discharge criteria such as the ability to ambulate
independently.

Material and methods
Subjects were randomized to either an adductor canal or femoral perineural catheter (2-day ropivacaine 0.2% infusion). The primary
outcome was the time to attain four discharge criteria: (1) adequate analgesia; (2) independence from intravenous opioids; (3) ability to
independently stand, walk 3 meters, return and sit down; and (4) independently ambulate 30 meters.

Results
Subjects with an adductor canal catheter (n=15) reached all four criteria in a median [interquartile] of 35 [24-43] hours, compared with
40 [27-69] hours for those with a femoral catheter (Wilcoxon rank sum test: P=0.46; Log-rank test: P = 0.16). However, the percentages of
subjects (adductor canal : femoral) who reached the two mobilization criteria were 27%:0% on POD 0, 93%:53% on POD 1, and
100%:73% on POD 2 (Fig. 1). In contrast, femoral catheters provided superior analgesia at rest during POD 0 and 1 (Fig. 2.). Relatedly,
subjects with femoral catheters required less supplemental opioid analgesics within the post-anesthesia care unit, although there was
little difference between groups for this criterion following recovery room discharge (Fig. 2). Due to the large advantages in mobilization
and relatively smaller analgesia-related disadvantages, 100% of subjects with adductor canal catheters met all four discharge criteria
by POD 2 vs. only 73% with a femoral catheter. Actual hospitalization duration was also shortened, with 60% of the adductor canal
group being discharged home by the second postoperative day versus only 46% of the femoral group.

Discussion
Following unicompartment knee arthroplasty, a continuous adductor canal block decreased the time to achieve adequate mobilization
for discharge. In contrast, a continuous femoral nerve block decreased the time to achieve adequate analgesia. However, because the
advantage in mobilization for adductor canal infusions was far greater than the analgesic benefits of femoral infusions, a higher
percentage of subjects with an adductor canal catheter met all four discharge criteria by POD 2. Due to the limited sample size of this
pilot study, all results must be considered preliminary and require confirmation with a subsequent clinical trial.
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Abstract: 123
Scientific abstract: Regional anesthesia

Ultrasound guided thoracic paravertebral block for
open partial nephrectomies.
Hari K P Kalagara, Sree Kolli, Hesham Elsharkawy, Loran Mounir Soliman
Anesthesiology Institute, Cleveland Clinic

Introduction
Traditionally thoracic epidural (TE) is performed for postoperative pain relief for open partial nephrectomy procedures. Thoracic
epidural provides effective intra and postoperative analgesia, but have associated side effects like hypotension, failure of analgesia and
urinary retention. The biggest challenge is the placement of thoracic epidural in certain patients. Thoracic paravertebral block (TPVB)
provides equal analgesic benefit as epidural in these procedures, technically easier to perform with ultrasound guidance, associated
with fewer complications and less side effects [1, 2].

Material and methods
The patients scheduled for open partial nephrectomy are consented for thoracic paravertebral block preoperatively. They are
positioned prone with standard monitoring and ultrasound guided thoracic paravertebral block on the same side of the intended open
partial nephrectomy is performed in the block room preoperatively. With a curvilinear low frequency probe, T9 or T10 thoracic
paravertebral space is identified, a transverse approach is used in our patients. T9 or T10 transverse process is identified, the probe is
moved little caudad, the superior costo transverse ligament and pleura are identified as two bright hyper echoic white lines [2]. The
moving white hyper echoic white line is identified as pleura; the thoracic paravertebral space (TPVBS) [2, 3] is located beneath the
superior costo transverse ligament and above the pleura. A 17G echogenic needle is inserted in plane from lateral to medial direction
with transverse approach, hydro location is used to identify needle tip if visualization is difficult. Pleural depression is taken as positive
sign, local anesthetic ropivacaine 0.5% 10 ml is injected, continuous nerve catheter is placed in the TPVBS. Colour Doppler is used to
locate the catheter tip and 5 ml of 0.5% ropivacaine is given via catheter for final confirmation of catheter position. Continuous
postoperative analgesia is provided by running ropivacaine 0.2% at 8 ml/hr with 5ml bolus every 60 min as needed with patient
controlled thoracic paravertebral analgesia. The continuous nerve catheter infusion is stopped post operatively when the patient is
tolerating oral pain medications and pain under control.

Results
All the patients have unilateral incision along the 11th costal margin extending just lateral to midline. The TPVB is tested preoperatively
after the initial bolus with ropivacaine. Using ice the dermatomes involved with incision are checked and feeling numb is taken as
successful block. Continuous analgesia is provided with LA infusion, pain scores are recorded until the catheter is taken out.
Breakthrough pain not relieved by TPVB bolus dose is treated with IV diamorphine. A series of 10 patients are being followed with the
TPVB. The pain scores on average were 2-4, 24 hour and total diamorphine consumption was low, patient satisfaction with pain relief
was excellent. The incidence of hypotension, nausea and urinary retention was low. There was no technical difficulty in placing TPVB
and the failure rate was zero. There were no procedural complications with the TPVB [1]. Transition to oral pain regimen was smoother
and patient rehabilitation was much better with TPVB.

Discussion
Thoracic paravertebral block provides effective pain relief for open partial nephrectomies. TE performed for pain relief is associated
with more side effects compared to TPVB. TE is more challenging to perform, associated with failure of analgesia. Ultrasound guided
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thoracic paravertberal block [4] is easier to perform, provide analgesic benefit as thoracic epidural. TPVB enables to provide effective
post operative analgesia with continuous catheter infusion with local anesthetics, reduces parental opioid consumption and side
effects associated with the opioids. TPVB reduces undesired side effects like bilateral analgesia, hypotension and urinary retention.
Patient mobility is better with TPVB which can contribute to low incidence of deep vein thrombosis. Ultrasound guided TPVB increases
the success rate of the block and reduces the procedural complications. Further randomized studies are needed to confirm the
advantages of TPVB over TE for these procedures.
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Abstract: 124
Scientific abstract: Education

A simple and effective ultrasound training model
Babak Roboubi
Washington Hospital Center

Introduction
Many home made and commercial training models have been proposed and are available for practicing needle techniques necessary for
ultrasound guided regional anesthesia, all of which have their own limitations. We have developed a clean, transparent, and easy to
make model from readily available supply.

Material and methods
The needed material consists only of an intravenous (IV) bag of crystalloids and an echocardiogram (EKG) pad. The EKG pad is placed in
the back of an IV bag at a desired distance. The bag is then flipped over and an ultrasound image of the pad is obtained. Next, a nerve
block needle is inserted through the IV port and is directed to the target area (EKG pad) by strictly observing only the ultrasound image.
This simulation can be performed using any ultrasound imaging system configured with an appropriate transducer, in this case a linear
high frequency probe.

Results
A simple, effective, and easy to assemble training block model

Discussion
This simple, easy to assemble, and transplant model allows practicing image acquisition of a block needle, steering it along the
ultrasound beam, maintaining needle visibility throughout, and controlling the position of the needle tip. Furthermore, due to its
transparent nature, the trainee can peek at the IV bag during unsuccessful image acquisitions to learn how to acquire ultrasound image
of the block needle, and to adjust the needle placement and guidance.
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Abstract: 125
Scientific abstract: Regional anesthesia

Regional anesthesia practices for arteriovenous
grafting surgery -- A two-year snapshot
Low EY, Quek KH, Tan YR, Kiew A

Introduction
End-stage renal failure patients who have failed arteriovenous fistulae often require arteriovenous graft (AVG) creation in the upper
arm/axilla to secure vascular access for hemodialysis. General anesthesia poses significant risks due to their co-morbidities. Regional
anesthesia (RA) techniques such as brachial plexus blocks (BPB) cause beneficial vasodilatation, and may prevent early fistula
thrombosis. However, intraoperative local anesthetic (LA) supplementation may be required for adequate anesthesia over the upper
medial arm and axilla, because these dermatomes are missed by BPB.

Material and methods
The RA database of a hospital in Singapore was interrogated retrospectively from 2012 to 2014. This yielded 47 cases of AVG surgery
performed under RA. Data was analyzed using SPSS v16.0.

Results
All patients received a BPB. They were single-shot, needle-in-plane injections performed under real-time ultrasound guidance without
nerve stimulation.
Block characteristics (n = 47)
BPB received

Supraclavicular
Interscalene
Axillary

Number (%)
37 (78.7)
5 (10.6)
5 (10.6)

Volume,ml (SD)
19 (6.2)
14 (5.4)
25 (3.2)

Additional block received

Intercostobrachial
Pecs II

7 (14.8)
1 (2.1)

LA used

Bupivacaine
Ropivacaine
L-bupivacaine

28 (59.6)
18 (38.3)
1 (2.1)

19 (6.4)

Lignocaine added

24 (51.1)

9 (3.8)

19 (40.4%) patients required axillary incision and dissection. Of these, 89.5% (p=0.017) needed LA supplementation. Patients with axillary
dissection were 6.2 times more likely to require surgical LA infiltration (p=0.032). Of the 8 patients who received an additional block, 5
(62.5%) required intraoperative LA supplementation.
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1 (2.1%) patient required conversion to general anesthesia. There was no report of LA systemic toxicity. Mean time to first analgesia
requested was 14(18) hours.

Discussion
BPB are the mainstay of RA technique in patients undergoing AVG surgery, with ultrasound-guided supraclavicular blocks being the
most popular. However, dermatomes missed by BPB in the medial aspect of the upper arm and axilla frequently require additional LA
infiltration. This may adversely affect patients’ and surgeons’ acceptance and satisfaction with existing RA techniques. We suggest
further studies to evaluate the potential of newer ultrasound-guided blocks such as the Pecs II blocks to tackle this ‘blindspot’.
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Abstract: 126
Scientific abstract: Emerging technology

Initial clinical utilization experience of the ASRA
Coags app©
Rajnish Gupta, Matthew McEvoy
Vanderbilt University Medical Center

Introduction
One of the most commonly used publications from the American Society of Regional Anesthesia and Pain Medicine (ASRA) is the 2010
Regional Anesthesia in the Patient Receiving Antithrombotic or Thrombolytic Therapy (Third Edition).1 Based on this guideline, ASRA and
Vanderbilt University Medical Center collaborated to develop an iOS app (Apple Inc, Cupertino, CA) called ASRA Coags© in order to
provide a smartphone-based decision-support tool for applying this corpus of information. This app has undergone rigorous testing and
was shown to be superior to native clinician behavior (memory alone or other cognitive aid) for the application of these guidelines.2

Material and methods
Within the app, the clinician searches by the drug of interest (generic or brand names). (Figure 1) The user then chooses the type of
procedure (neuraxial, deep plexus, or superficial plexus). Finally, they select the stage of the procedure the medication is affecting
(placing the block, restarting the medication after the block, removing the catheter, or restarting the medication after removing the
catheter). In addition to this functionality, users are given the ability to opt-in for background centralized data recording of app
interaction. The data are non-HIPPA and de-identified to protect the user’s privacy. Based on this event log, we were able to get a
snapshot of user behavior from 10/2/2014 to 11/17/2014.

Results
During this 6-week period, we recorded 814 unique users, 1431 unique search sessions, and 2678 separate search events. Medication
searches ranged significantly with the greatest number of searches involving rivaroxaban (11%), clopidogrel (10%), and dabigatran
(8%) (Figure 2). Inquiries concerning neuraxial blocks and anticoagulant medication represented 76% of the searches. Nearly half (45%)
of the searches specifically involved the timing of last anticoagulant dose relative to neuraxial block placement, 18% related to
restarting a medication after the block, 18% concerned the timing for removing an indwelling catheter, and 11.5% were searching for
when a medication needed to be restarted after a catheter was removed.

Discussion
Electronic smartphone-based applications provide an excellent opportunity to provide real-time, bedside decision support for clinical
guidelines that have previously only been presented in printed format. One of the major advantages of the electronic format is data
acquisition and analysis on a scale that would otherwise be difficult to achieve. In this small snapshot, we’ve seen that usage of the
ASRA Coags© app is significant and that many of the newer anticoagulation medications continue to be a source of inquiry for
clinicians. As new recommendations are developed, the app can be updated from a central location. Future plans would be to expand
the app to Android devices in order to broaden the user base and increase the international appeal. The ASRA Coags© app is currently
available on the iTunes App Store. To our knowledge, this is the first report of usage statistics for a medical guideline smartphone app.
Such knowledge can guide particular areas of focus for education by a national organization, provide a platform for rapid feedback
from the public to the guideline-writing committees, and serve as a template for transforming other guidelines into electronic format.
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Figure 1. App Interface. Search (A). Medication selection (B). Type of Block (C). Action being performed (D). Recommendation (E). More Information (F). Executive Summary (G).
Post anonymous, non-PHI data (H).
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Figure 2. Percent of searches by Medication.
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CONVERSION OF ATRIAL FIBRILLATION USING
THORACIC EPIDURAL IN RADICAL CYSTECTOMY
Justo Gonzalez, Pragnyadipta Mishra
Cleveland Clinic Anesthesiology Institute

Introduction
Epidural analgesia has been shown to decrease peri-operative myocardial infarction, respiratory depression and transfusion
requirement. [1] In cardiac and thoracic surgery high thoracic epidurals have been associated with decrease arrhythmias. We report
using a thoracic epidural and intentionally obtaining a high sympathectomy in a patient with uncontrolled atrial fibrillation (AF) to
convert to normal sinus rhythm (NSR).

Material and methods
64 year old male presented for radical cystectomy and ileal conduit formation. His comorbidities were obesity (BMI = 37), OSA, DM, CAD
with EF of 44%, chronic smoking and paroxysmal AF. He was admitted by the surgical team prior to surgery for control of his AF and was
placed on beta blockade. He presented for surgery in AF with heart rates in 120s.

Results
Prior to induction and intubation, a thoracic epidural catheter was inserted at T10. Soon after a lidocaine infusion was started at
14ml/hour and a propofol infusion was used for anesthesia maintence assisted with BIS monitoring. Lidocaine and propofol infusions
were titrated as needed to keep the MAP in 60s without requiring any vasopressor. Empirecally, the patient recieved intravenous
magnesium for its influence on arrhythmia and likely depletion from preoperative bowel preparation . Opioids were omitted and no
further using of paralytics were necessary. The patient was supported on pressure support for the majority of the case once the effect of
muscle relaxant dissipated. Approximately, two hours into the procedure, the AF converted to NSR and remained as such for rest of the
operation. The procedure lasted a total of 10hrs.
He was extubated and analgesia was provided by epidural PCEA with bupivacaine/fentanyl mixture until postoperative day 4. Later
that day after removal, his rhythm reverted to AF which was very resistant to rate control therapy and ultimately required therapy with
diltiazem, metoprolol, digoxin and warfarin for management.

Discussion
The main anesthetic used was a via an epidural infusion with TIVA used to maintain amnesia and tolerance of intubation which added
several advantages. No opioids were used and muscle relaxants were not maintained giving an advantage to this patient with sleep
apnea. Using a predominant regional anesthetic may also influence beneficially cancer recurrence[2] The use of high thoracic epidural
analgesia (HTEA) has been shown to significantly reduce the incidence of AF in off pump cardiac surgery. [3] When using high local
anesthetic infusion rates it is not uncommon to achieve bradycardia by achieving a high sympathectomy. Using a high infusion rate we
were able to achieve a high thoracic level and convert AF to NSR. Other mechanisms likely involved include a direct negative
chronotropic effect on the heart, improved coronary blood flow and myocardial oxygenation and decreased sensitivity to
catecholamines [4][5] . Albeit systemically absorbed lidocaine and magnesium do have arrhythmia regulating properties that could
have played a role.
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Paravertebral Block for Mastectomy: Retrospective
Data from a Tiertiery Hospital
su ng, Sanjiv Patel, Noelle Murphy

Introduction
Our institution use ultrasound-guided (USG) paravertebral blocks (PVBs) as a technique for perioperative analgesia in patients
undergoing mastectomies for breast cancer removal.
PVB studies have demonstrated superior analgesia over conventional opiate based techniques1 and may have impact on breast cancer
recurrence rates. 2
We sought to assess if the use of PVBs in our institution showed similar impact on reducing opiate usage, pain scores and post-operative
nausea and vomiting (PONV).

Material and methods
Retrospective data from 30 patients undergoing unilateral simple mastectomy were reviewed. Fifteen patients receiving general
anesthesia(GA) alone were compared with 15 patients receiving PVBs and GA..
USG-PVBs were placed at the level of the 4th ipsilateral thoracic vertebra. Sagittal US images with an in-plane needle approach was
used. Twenty millilitres 0.5% Bupivacaine was placed in the PVB space.
General anesthesia was then carried out using propofol and maintenance with Sevoflurane. Both groups received intravenous
paracetamol and diclofenac. Intra-operative intravenous morphine dose was given at the discretion of the anesthetist.
Postoperatively patients were reviewed in the post-anesthetic care unit and on the ward 24 hours later. Regular oral paracetamol and
diclofenac were given and morphine via an intravenous patient-controlled delivery system. The total amount of opioid consumption
and pain scores (visual analog score) were recorded. Data was analysed with T-test and mann-whitney statistical method.

Results
Patients’ characteristics were similar in both groups (Table 1)
Morphine consumption was significantly reduced intraoperatively and at all-time points in the PVB group (p =0.0001). The total
morphine requirement was also reduced in the PVB compared to GA group (p<0.001). These patients demonstrated less postoperative
pain, reflected by lower pain scores up to 24hours (Figure 1)
Requirements for antiemetic medication was lower in the PVB group than control group (p=0.0253).

Discussion
Our results demonstrated significant reduction in requirements for perioperative opioid analgesia in patients receiving a single shot
PVB. The reduced incidence of PONV that was demonstrated in the PVB group could be explained by the reduced opioid consumption in
3
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this group. Our results are in accordance to current published data3.
We acknowledge that our study size is retrospective, small and follow up limited to 24-hour duration. It still demonstrates the efficacy of
using PVBs in our institution. This has led us to look at non-traditional outcomes in patients receiving PVBs. With patients’ expectations
playing an ever increasing role in today’s healthcare system, alternative outcome measures such as patient satisfaction and quality of
recovery scores are avenues we wish to explore. For the future, we aim to set up a randomized control trial using these measures as our
primary outcomes in patients receiving PVB for mastectomies compared with GA alone.
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Figure 1: Pain scores up to 24 hours post-operation
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Analgesia After Hip Arthroscopy Under General
Anesthesia With or Without Sciatic and Lumbar
Plexus Blocks
William Andersen, MD, Benjamin Kornblatt, DO, Daryl Henshaw, MD, Robert Weller, MD, Douglas Jaffe, DO
Wake Forest Baptist Medical Center

Introduction
Diagnostic or therapeutic hip arthroscopy is increasingly common. From 2006-2010, there was a 600% increase in the incidence of hip
arthroscopies performed by American Board of Orthopaedic Surgery part II examinees in the United States (US).[1] The consequences of
severe postoperative pain after this procedure include side effects from systemic opioids, prolonged hospital stay and poor patient
satisfaction.[2] Our aim was to compare patients who received a combined regional and general anesthetic to those patients who
received solely general anesthesia with the hypothesis that patients who received regional analgesia would have improved
postoperative analgesia as defined by a reduced opioid consumption and a reduction in pain scores.

Material and methods
After Institutional Review Board approval, the records of 180 patients between the ages of 18 and 75 who underwent unilateral hip
arthroscopy during the study period were reviewed. One hundred forty one (141) patients received a lumbar plexus (psoas
compartment) block and sciatic block at one of two sites (101 Labat[3,4], 40 parasacral [5] )before general anesthesia, and 39 received
general anesthesia without regional anesthesia. All blocks were performed using a solution of 0.25% Bupivacaine with 1:200K
Epinephrine and 1.67 mcg/ml Clonidine, 25 ml total injectate. Data collected consisted of age, gender, body mass index (BMI),
preoperative pain scores, Post Anesthesia Care Unit (PACU) pain scores, and postoperative floor pain scores over 24 hours, total opioid
use in PACU and on the postoperative floor for 24 hours after leaving PACU
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Results
There were no significant differences for gender (p = 0.995) or BMI (p = 0.903) , and there were significant differences in age (p = 0.006) and
preoperative pain scores (p = 0.025) between patients who received regional anesthesia with general anesthesia compared to the group
who only received general anesthesia. Median pain score (p <0.0001) and opioid consumption (p <0.0001) were significantly lower in the
PACU among the group who received regional anesthesia before general anesthesia. Furthermore, opioid consumption (p = 0.004) and
median pain score (p <0.0001) over 24 hours while on the postoperative floor were lower in patients who received regional analgesia

Discussion
Our results show that either parasacral or Labat trans-gluteal sciatic nerve blockade along with lumbar plexus blockade improves
analgesia and decreases total opioid consumption when compared to patients who did not receive regional anesthesia for postoperative analgesia following hip arthroscopy both in PACU and while on the postoperative floor. The anesthesiologist’s decision to
perform either the Labat or parasacral sciatic nerve blockade should be based upon personal preference and patient's anatomic
characteristics. Randomized controlled studies are needed to further assess the value of regional analgesic blocks in patients
undergoing hip arthroscopy.
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Epidural Use In Open Hepatectomy: Results From
An Enhanced Recovery After Surgery Cohort
Asmitha K. Sathiyakumar, Michael C. Grant, Andrew J. Page, Georges Samaha, Deborah Hobson, Elizabeth C. Wick, Timothy M. Pawlik,
Christopher L. Wu
Johns Hopkins University School of Medicine

Introduction
Epidurals remain an integral part of adequate pain control, an emphasis after open abdominal procedures within the framework of
enhanced recovery after surgery (ERAS) pathways. Given the potential for hemodynamic compromise and need for optimal fluid
resuscitation, we examined the use of epidurals in ERAS after open hepatectomy.

Material and methods
From June to December 2014 at a single institution, 43 consecutive patients undergoing open hepatectomy were identified and divided
into three groups including: (1) enrollment prior to ERAS with no epidural (pre-E; n=10); (2) enrollment in ERAS with no epidural (NE,
n=15); (3) enrollment in ERAS who received epidural (EE; n=18). Postoperative analgesic, hemodynamic, fluid, length of stay (LOS) and
mortality data were prospectively collected and analyzed.

Results
Group EE required significantly less median morphine equivalents at 24 (2.5mg vs. 123 vs. 55; p<0.00003) and 48 (9mg vs. 98 vs. 33;
p<0.003) hours and reported lower VAS pain scores at 24 (3.3±2.0 vs. 5.1±2.4 vs. 5.0±2.1; p<0.03) and 48 (3.0±1.4 vs. 4.5±2.1 vs. 4.5±2.2;
p<0.05) hours compared to group pre-E and NE, respectively. Although group NE also required significantly less morphine at 24 and 48
hours compared to pre-E, there was no difference between groups in VAS pain score. No differences were noted between any group in
incidence of postoperative hemodynamic perturbation, fluid administration, intensive care or hospital LOS or mortality between
groups.

Discussion
Optimal analgesia with limited opioid use remains a central theme to any successful ERAS protocol. Our study suggests that the use of
epidural is associated with significant improvement in analgesia endpoints within the ERAS framework without compounding
hypotension, increasing fluid administration or lengthening stay. Larger randomized trials are necessary to explore surgical or
anesthetic complication rates, but early data suggests providers should continue to utilize epidurals for postoperative analgesia in
ERAS for open hepatectomy.
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Regional Anesthetic Technique for Surgery
involving the Scapula: Cervical Paravertebral and
Thoracic Epidural
Jennifer Mallek, Linda Le-Wendling
Shands Hospital, University of Florida

Introduction
A 61 year old woman presented with a large chondrosarcoma appearing to arise from the right glenoid cavity and extending proximal to
the glenoid articular surface. The mass extended to the superior angle of the scapula, acromium and rotator cuff musculature. She was
scheduled to undergo a radical resection of the right proximal humerus, scapula, and distal clavicle as well as suspension of right
humerus to right distal clavicle. An 81 year old male presented with large pleomorphic liposarcoma located posterior to the body of the
scapula, centered in the infraspinatous muscle (Figure 1.0). He was scheduled to undergo radical resection of left shoulder sarcoma.
Pain control was expected to be challenging for both these cases due to the extensiveness of the surgical procedures and the complexity
of the innervation in this region.

Material and methods
n/a

Results
n/a

Discussion
The innervation to the shoulder is complex; dermatomes, myotomes and osteotomes do not necessarily arise from the same nerve roots
despite their proximate location. The innervation of the clavicle and scapula remain controversial and osteotomal maps have not been
validated. Complete analgesia of these areas may require targeting nerve roots C4 to T7.
Table 1. Innervation of the Shoulder
Structure
Skin
Rotator cuff muscles
Scapula
Proximal Clavicle
Distal Clavicle
Glenohumeral Joint

Nerve
Intercostals
Axillary, Suprascapular ±Lateral Pectoral
Dorsal Scapular Nerve, Lateral Pectoral Nerve ± Subclavian ± Upper Subscapular
Supraclavicular
Subclavian ± Long Thoracic ± Suprascapular
Axillary, Suprascapular

Roots
C7-T7
C5-C8
C5-C6
C4
C5-C7
C5-C6

For both cases a cervical paravertebral catheter (CPVC) positioned at the C5/6 nerve roots, utilizing ultrasound guidance and confirmed
with stimulation of biceps, was felt to help provide analgesia for musculature and bone. A 20 mL bolus of ropivacaine 0.5% followed by
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an infusion of ropivacaine 0.2% at 10ml/hour basal infusion was delivered through the catheter. We specifically targeted the dorsal
scapular nerve as well since the rhomboid muscles were involved in the surgical resection. A high thoracic epidural, around T2, was also
placed in order to provide cutaneous analgesia. Due to the proximity of the incision to midline, a paramedian approach from the
contralateral side was performed, and the epidural catheters were tunneled away from the surgical field. Epidural infusions of
ropivacaine 0.2% were initiated at 8ml per hour.
Both our patients received excellent pain control with our regional intervention and required minimal supplemental narcotic
medication. Our first patient experienced a Horner’s syndrome that resolved with decreasing CPVC infusion from 10 to 8mL/hr. Our
second patient experienced transient hypotension in PACU that resolved with 500mL crystalloid bolus. Catheters were removed post
operative day (POD) 5 and 3 respectively. Patient were ambulating and actively participating with physical therapy POD 1. The patient
and surgical team were extremely satisfied with the effectiveness of regional analgesia. We conclude that targeting both the brachial
plexus and thoracic dermatomes will provide optimal analgesia for surgery involving the scapula.
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Short T1 Inversion Recovery Magnetic Resonance Image – Parasagital view of the Shoulder mass with IV contrast

Disclosures
I declare that there are no conflicts of interest or support that may cause bias in my presentation.

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Abstract: 136
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Challenging Anesthetic Management of a
Traumatic Dural Puncture at C1-2
Adrienne Gleit, Raymond Squier
University of Connecticut

Introduction
We present the case of a 35-year-old policeman who was referred to our pain management clinic from his neurosurgeon with complaints
of an orthostatic headache associated with nausea and vertigo which severely affected his quality of life. Interestingly, his symptoms
began 2 months after a he had been in a car accident while in the-line-of duty. CT myelography showed extravasation of contrast at C1C2 supporting the diagnosis of a nerve root sleeve tear. He failed medical management with Tramadol, Vicodin, and Ibuprofen.

Results
After trialling this patient unsuccessfully with Fioricet we attempted a lumbar epidural blood patch at L4-5 where we injected 20cc's of
autologous blood. Unfortunately, the patient received only temporary relief from this intervention. We then consulted our neurosurgery
colleagues as well as the literature to determine what the safest and most effective next therapy should be.

Discussion
This case discusses the mechanism of intracranial hypotension as well as the utility of lumbar epidural blood patches as treatment of
high cervical dural leaks. We also considered the use of a cervical epidural blood patch as well as placement of a lumbar CSF drain, a
technique more commonly used by surgeons after an intra-operative dural puncture. As the management is complex, and our clinic
inexperienced with cervical epidural blood patches, we have sent the patient for a second opinion from our neurosurgery department.

References
1. Barbanti Brodano G.; Serchi E.; Babbi L.; Terzi S.; Corghi A.; Gasbarrini A.; et al. Is lumbar drainage of postoperative cerebrospinal fluid
fistula after spine surgery effective? J Neurosurg Sci. 2014 Mar;58(1):23-7.
2. Cousins M.J.; Brazier D.; Cook R. Intracranial hypotension caused by cervical cerebrospinal fluid leak: treatment with epidural blood
patch. Anesth Analg. 2004 Jun;98(6):1794-7.
3. Inamasu J.; Nakatsukasa M. Blood Patch for spontaneous intracranial hypotension caused by cerebrospinal fluid leak at C1-2. Clin
Neurol Neurosurg. 2007 Oct;109(8):716-9.
4. Schievink W.I. Spontaneous spinal cerebrospinal fluid leaks: a review. Neurosurg Focus. 2000 Jul 15;9(1):e8.

Disclosures
I declare that there are no conflicts of interest or support that may cause bias in my presentation.

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Abstract: 138
Scientific abstract: Education

Symbiotic Learning: Regional Anesthesiologists
Teaching Clinical Correlations in a Gross Anatomy
Laboratory for Medical Students.
Vibhuti Kowluru, Nicole Spence, Danielle Ludwin
Columbia University Medical Center-New York Presbyterian Hospital

Introduction
Medical Student Gross Anatomy curriculum has changed with the advent of technology as new innovative ways to help students learn
are being integrated beyond “learning at the cadaver”. This learner-centered approach, as opposed to the teacher-centered approach,
allows the students and teachers to decide “how, what and when the learning occurs” 1. Reeves et al. described installing computers at
each dissection station to provide medical students with dissection manuals linked to radiographs, histology and cross-sections. In
addition, another group described performing computer tomography (CT) scans on cadavers allowing medical students to integrate
dissection with three-dimensional images 3.
At Columbia University College of Physicians and Surgeons, the gross anatomy course is five months long with combined didactic and
laboratory sessions. Our regional anesthesiology department, in conjunction with the medical school, developed an innovative
curriculum to teach peripheral nerve anatomy. Regional anesthesia fellows met with small groups of medical students twice a week for
six sessions. Each week was dedicated to upper or lower extremity peripheral nerve anatomy correlating to the dissection syllabus.
During these small group sessions, the regional fellows gave a brief lecture on the nerves of the specified extremity (i.e. brachial plexus
or lumbosacral anatomy). The lectures also discussed the various peripheral nerve blocks that can be performed for the extremity being
studied and their clinical applications. Subsequently, the medical students observed real-time ultrasound scanning of the
sonoanatomy discussed in the lecture on a volunteer. Finally, the regional fellows visited the cadavers in the anatomy lab to help
solidify the lecture and sonoanatomy material for the medical students. This also allowed the regional fellows to explore the cadavers
and appreciate anatomic variants of the peripheral nerves.
Cadavers are used in many regional anesthesia fellowship programs to provide a more detailed perspective on anatomy. In a survey of
68 international regional fellowship programs, 52% participated in cadaver dissection and 33% participated in cadaver sonography 4.
However, we describe here the ability for regional fellows to solidify their anatomical understanding and refine their teaching skills while
simultaneously offering medical students the ability to incorporate clinical practice into their dissection. We believe that this method
can be used across other medical and surgical specialties to help enhance medical education at all levels.
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Comparison Between Bupivacaine ExtendedRelease Liposome Injection versus Bupivacaine
with Dexamethasone in Transversus Abdominis
Plane Block: A Prospective Randomized Trial
Elizabeth Faucher, Colette Curtis
Emory University School of Medicine

Introduction
Transversus Abdominis Plane (TAP) blocks provide sensory analgesia to the abdominal wall. A recent study showed that adding
dexamethasone to bupivacaine in TAP blocks resulted in lower pain scores, less morphine requirements, longer time to first analgesic
request, and less nausea compared to using bupivacaine alone [1]. Bupivacaine extended-release liposome injection is being used for
TAP blocks at several centers. No studies to date have compared bupivacaine extended-release liposome injection to the combination
of bupivacaine and dexamethasone in TAP blocks.

Material and methods
This study was carried out after written informed consent was obtained from all patients and institutional review board approval was
obtained. Study medications were paid for by funding from the Emory Department of Anesthesiology Team Based Science Grant.
Patients undergoing partial nephrectomy with flank incision were randomized into two groups for their preoperative unilateral
ultrasound-guided TAP block. Group 1 received bupivacaine extended-release liposome injection (Exparel) 266mg diluted with normal
saline to 30 mL. Group 2 received 0.375% bupivacaine 28 mL and dexamethasone 8 mg/2mL for a total of 30 mL. Postoperatively,
patients received intravenous acetaminophen 1000mg every 8 hours for 3 doses, then oral acetaminophen 650mg every 6 hours, plus
patient-controlled analgesia (PCA) with morphine or hydromorphone. Based on a 2-sided test to detect a difference in opioid
consumption of 33%, with power of 90% and type I error of 5%, the calculated sample size is 22 patients in each group.

Results
Preliminary results based on the first six patients are shown in the table below. Patients in Group 2 (bupivacaine/dexamethasone)
needed less opioids both intraoperatively and postoperatively than Group 1 (bupivacaine extended-release liposome injection). This
difference persisted through the third day after surgery.
Table 1. Intraoperative and Postoperative Mean Opioid Usage in Oral Morphine Equivalents (mg)
Group 1 (BERLI)

Group 2 (B/D)

Intraoperative

78

58

Postoperative Day 1

218

153

Postoperative Day 2

262

138

Postoperative Day 3

201

124
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Discussion
Although this is early data, results favor bupivacaine/dexamethasone over bupivacaine extended-release liposome injection for TAP
blocks. This has real cost implications, since bupivacaine and dexamethasone are so much less expensive. The mixture of local
anesthetic with steroids is just one of several potential combinations which may approximate or even surpass the opioid-sparing effects
of bupivacaine extended-release liposome injection.
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Abstract: 142
Medically challenging case

Regional anesthetic and analgesic options for
breast cancer surgery in patients with primary
lateral sclerosis
Lisa Jacob, Anis Dizdarevic, Anthony Fernandes
New York Presbyterian Hospital - Columbia University Medical Center

Introduction
Primary lateral sclerosis (PLS) is an idiopathic non-familial neurodegenerative upper motor neuron disorder, closely related to
amyotrophic lateral sclerosis, with a prevalence of about 10-20 in 1,000,000. The symptoms, typically starting after age 50, involve the
progressive weakening of voluntary muscles and subsequent respiratory compromise.
We present a unique case of thoracic paravertebral block used as the sole anesthetic for breast cancer surgery in a patient with PLS.
Our patient is a 64 year-old woman with PLS, who is wheelchair bound and dysarthric, and she presents for left simple mastectomy and
axillary lymph node dissection in the setting of ductal carcinoma in situ. The patient’s pulmonologist and neurologist discussed the
surgical risk with the patient and informed her of the high likelihood for prolonged postoperative mechanical ventilation and
complications after general anesthesia. She was advised to avoid general anesthesia. After discussion with the surgical team and
patient, we decided to perform ultrasound-guided thoracic paravertebral blocks for intraoperative anesthesia, along with minimal
sedation.
In the operating room, a three-level (T3-T5) paravertebral block was performed using Ropivacaine 0.5%. Within 20 minutes, the patient’s
chest area was tested to cold sensation and demonstrated a T3-T5 level with some extension into the axilla.
The patient tolerated surgical incision without discomfort. She was given minimal sedation using boluses of fentanyl, midazolam and a
dexmedetomidine infusion and was able to successfully undergo the procedure while avoiding general anesthesia and deep sedation.
Postoperatively, the patient complained of minimal to no pain and was able to avoid opioids during her time in the recovery room and
on the hospital floor.

Discussion
Patients with PLS and ALS present a challenge to anesthesiologists given their neuromuscular comorbidities, respiratory compromise
and sensitivity to medications. However, the ability to use regional anesthesia provides an armamentarium of methods to safely care
for them.
Regional anesthesia has been shown to improve pain scores, decrease opioid use and related side effects, and decrease use of general
anesthesia and related risks.
There are several options that can be utilized in patients with PLS and ALS undergoing breast surgery, such as: thoracic epidurals,
paravertebral blocks and more novel PEC/serratus blocks. Description, technique and comparison of these interventions are illustrated.
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Abstract: 143
Scientific abstract: Regional anesthesia

Selective blockade of the musculocutaneous
nerve with Prilocaine 1% in axillary plexus block for
hand surgery results in swifter return of biceps
function and no tourniquet pain
Jonathan Mathers, Angus Hayward, Dilip Patel
Royal Free Hospital

Introduction
The axillary plexus block presents a safe and effective technique to provide regional anaesthesia for hand surgery [1]. At the level of the
axilla the plexus is in the form of the separate nerves with the radial, median and ulnar nerves surrounding the axillary artery and the
musculocutaneous nerve separate from the plexus [2] passing between the coracobrachialis muscle and the biceps brachii (Figure 1).
The musculocutaneous nerve gives no motor or sensory innervation to the hand and it's blockade is only required to control tourniquet
pain during surgery. Therefore, selective blockade of the musculocutaneous nerve with a short-acting local anaesthetic may result in
swifter return of biceps function and the ability of the patient to support their arm whilst long-acting anaesthetics at the remaining
nerves provide longer post-operative analgesia.

Material and methods
Following Internal Review Board Approval, patients presenting for hand surgery were prospectively audited for duration of anaesthesia
and analgesia of the arm and return of biceps motor function (defined as able to flex and at elbow and hold arm against gravity). All
blocks were performed by the presenting author and the patients were telephoned at home the day after surgery.
Patients received Midazolam and Alfentanil sedation for the block intravenously up to a maximum of 3mg and 400mcg respectively.
Axillary plexus block was performed with up to 30ml of a mixture containing 1% Lidocaine, 0.25% Bupivacaine and 1:400,000 Adrenaline
under ultrasound guidance using an in-plane technique and a nerve stimularor set at 0.5mA. At the discretion of the attending
anaesthetist either the Lidocaine/Bupivacaine/Adrenaline mix or 1% Prilocaine up to 5ml was administered to the musculocutaneous
nerve.

Results
48 patients were enrolled into the study, 21 received Prilocaine to their musculocutaneous nerve and 27 received the Lidocaine /
Bupivacaine mixture. All blocks were performed without the need for supplemental forearm blocks, additional sedation or conversion to
general anaesthesia. No patients suffered tourniquet pain. The maximal duration of surgery was 70 minutes for the Prilocaine group
and 120 minutes for the Lidocaine / Bupivacaine group. There were no incidences of complications from regional anaesthesia. The
mean duration of anaesthesia for the hand was 13 hours (with no statistical difference between the two groups). Results are shown in
Table 1.
The Prilocaine 1% group had statistically significantly return of biceps motor function 4 hours quicker than the 1% Lidocaine / 0.25%
Bupivacaine / 1:400,000 Adrenaline group (Mann-Whitney p=0.037).

Discussion
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Where surgery does not require anaesthesia of the arm in the territory of the musculocutaneous nerve, for example hand surgery,
selective blockade of the musculocutaneous nerve with Prilocaine 1% permits swifter return of biceps function to allow the patients to
support their arm independently with no impact on perioperative anaesthesia or postoperative analgesia.
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Figure 1. Brachial plexus at the level of the axilla with the musculocutaneous nerve separate from the median, radial and ulnar nerves.

Table 1. Data to show 4 hour earlier recovery of biceps function as reported by patients but using 1% Prilocaine to the Musculocutaneous Nerve
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Abstract: 145
Scientific abstract: Acute pain

Comparison of epidural analgesia with bilateral
dual transversus abdominis plane infiltration block
with liposomal bupivacaine in patients with major
open abdominal surgery
Kosta Turchaninov, Tyler Ptacek, Thomas Nicholas
University of Nebraska Medical Center

Introduction
Epidural analgesia (EA) has traditionally been regarded as the gold standard for post-operative pain control in major abdominal
surgeries. However, this idea has been challenged especially in an era of older and sicker patients requiring increased thromboembolic
prophylaxis. Recent studies have questioned whether less invasive regional techniques provide similar pain control with less side effects
and risk. This study intends to examine this rational by comparing a lower risk procedure, transversus abdominis plane (TAP) block with
liposomal bupivacaine to EA in major open abdominal surgery.

Material and methods
This was an IRB approved prospective randomized study. The epidural or infiltrative TAP block was placed preoperatively by an
anesthesiologist trained in both techniques. Thoracic epidurals were placed between the levels of T5-T10. All patients received a
standard epidural solution of 0.05% bupivacaine with hydromorphone 10 mcg/ml. Intraoperative management of the epidural was
achieved at the discretion of the primary anesthesiologist. Epidural rate and bolus dosing were titrated to maximize patient pain
control. Epidurals were interrogated to assess level and function in the PACU. Ultrasound-guided bilateral dual (lateral and subcostal
approach) TAP blocks were performed with liposomal bupivacaine 266mg diluted in 40 ml of saline per patient. In both groups, the
patients underwent general anesthesia in a standard fashion.
Pain assessments based on a numeric rating scale were started in the PACU and again at 4, 12, 24, 36, 48, 72 and 96 hours after surgery.
Total daily opioid requirements, daily intravenous fluids, time to ambulation, hypotension, pruritus, nausea/vomiting, length of hospital
stay, any major adverse cardiac and respiratory events, or neurologic complications were recorded during the first 96 hours. Fisher’s
exact test was used to compare categorical variables between the two groups. The Mann-Whitney test was used to compare the
distribution of continuous variables.

Results
47 patients were enrolled (21 EA; 26 TAP). 11 patients were withdrawn. Presented analysis is based on 36 patients (17 EA; 19 TAP). All
patients met our inclusion and exclusion criteria. Statistically significant higher pain scores (p-value<0.05) occurred in the TAP block
group at 4, 12, 24, and 48 hours (see Fig.). As well, total narcotic consumption was significantly higher (p-value=0.025) for the TAP group
in the first 24 hours. One patient did develop an epidural hematoma requiring emergent decompression and resulting in paraplegia.
There were no other statistically significant differences found in other categorical variables.

Discussion
Despite higher initial post-operative pain scores TAP block with liposomal bupivacaine appears to offer adequate pain control for open
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major abdominal surgery at later time points and are associated with a low risk profile and fewer contraindications for placement than
epidurals. Additionally, daily opioid requirements between both groups had no significant differences after 24 hrs. This phenomenon
may be related to the biphasic release of liposomal bupivacaine. We plan to continue enrollment in order to expand our results and
validate statistically significant differences.
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Abstract: 146
Medically challenging case

A Parturient With Repeated Unilateral Epidural
Blockade: Implications of the Plica Mediana
Dorsalis
Eric Monk, Nicholas Markin
UNMC

Introduction
Reported incidence of unilateral epidural block in obstetric patients varies from 5-21% and manifests clinically as heaviness and
numbness on one side and insufficient block on the other.1,2 Most likely causes of unilateral blockade include placement of catheter tip
outside epidural space, slow injections of small amounts of local anesthetic, epidural catheter migration to anterior epidural space or
through paravertebral foramen, and midline anatomical deficits including plica median adorsalis (PMD).3 PMD is a band of fibrous tissue
connecting dura mater to the underside of lamina, dividing epidural space at the dorsal midline.4,5 Incidence of PMD is 80%,
demonstrated through contrast epidurography, computed tomography, and cadaveric epiduroscopy.5,6 Effects of PMD on injectate
spread and therefore clinical effectiveness of epidurals varies widely depending on characteristics including thickness and amount of
fenestrations in the band.7

Results
We report a case of complete unilateral epidural block on a 29 year old G2P1001 at 39 weeks gestation with previous history of one-sided
block with her first labor epidural. Following labor induction, the patient consented for lumbar epidural, placed at L3-L4 interspace while
in sitting position. The epidural space was identified easily at 5.5cm depth using a 17-gauge Touhy needle from midline approach with
loss of resistance to saline. A 19-gauge single-orifice Arrow catheter threaded 11cm without resistance. After test dose with 3mL of 1.5%
lidocaine with 1:200,000 epinephrine, a patient controlled epidural analgesia (PCEA) pump containing 0.1% bupivicaine with 8mL/hr
continuous rate and 8mL demand dose with 10 minute lockout interval was started. After 15 minutes the epidural was checked and
patient had dense sensory and motor blockade up to T4 on left side and almost no change to cold sensation perceivable on right. The
catheter was withdrawn 1cm and patient was positioned in right lateral decubitus position while another 8mL was given from PCEA
pump. After 1 hour, catheter was withdrawn again and 6mL 1% lidocaine was hand-bolused without improvement. 25mcg fentanyl was
then given through epidural catheter and patient developed patchy numbness throughout right lower abdominal and perineal region
and relief of right-sided pain. Fentanyl was re-bolused once again with good results before uncomplicated vaginal delivery.

Discussion
Unilateral blockade occurs frequently in parturients receiving epidurals and is distressing to both patients and providers. Improvement
is usually seen by giving larger volumes of injectate quickly through the catheter or attempting to reposition catheter by incremental
withdrawal.8 When these interventions fail, replacement often leads to properly functioning epidurals.9 In patients with a PMD that is
impervious to bilateral spread of local anesthetic, these interventions may be unsuccessful.
We found this case of recurrent unilateral epidural challenging and likely resulting from PMD since incremental catheter withdrawal
with subsequent epidural boluses did not improve coverage. Our patient’s request for epidural solution containing no narcotics because
her history of pruritus and refusal of repeat epidural directed to the unblocked side also presented challenges. After pretreatment with
diphenhydramine, patient agreed to small boluses of epidural fentanyl, which improves pain scores through spinal action, rather than
supraspinal action.10
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Abstract: 149
Medically challenging case

Anesthetic management of a patient with
polytrauma after recent total hip replacement
John-Paul Pozek, Eric Schwenk
Thomas Jefferson University & Hospitals

Introduction
Patients with multiple injuries after a trauma present unique challenges for the perioperative physician and one must carefully weigh
multiple factors when formulating an anesthetic plan. We will discuss our decision to perform regional anesthesia for perioperative
management of a patient with polytrauma.

Material and methods
A 66-year-old woman with a past medical history of HTN and Osteoarthritis s/p THR was involved in a MVA on the way home from the
hospital. She suffered fractures to her left hip, right distal radius, and left 4th digit. Preoperatively, the patient required 28mg of
hydromorphone over 24 hours to maintain adequate analgesia, resulting in nausea and significant mental status changes.
The patient, surgeon, and anesthesiologist desired to avoid perioperative opioids, therefore, a regional anesthetic combining spinal
anesthesia and peripheral nerve blocks was chosen. After large-bore IV access was obtained, neuraxial blockade was performed at L3L4 using 15 mg of 0.5% isobaric bupivacaine. After confirmation of a T10 level of anesthesia, a right-sided continuous infraclavicular
catheter was placed under ultrasound guidance. For the primary block 20 mL of 0.5% ropivacaine were injected and then a 20-g, multiorifice catheter was threaded 4 cm into the perineural space.
Sedation was achieved with propofol and revision left THR was performed. Spontaneous ventilation was maintained throughout, with
oxygen by NC. The procedure proceeded uneventfully. Following this a right wrist ORIF was performed and the patient was prepared for
4th digit ORIF. A digital block was administered by the surgical team and the procedure proceeded uneventfully. The patient received a
total of 125 mcg of intravenous fentanyl for the combined procedures and she reported excellent analgesia post-operatively with only
3mg of hydromorphone in the first 24 hours. She did not experience any further opioid-related side effects.

Discussion
While numerous barriers and contraindications exist to the performance of regional anesthesia on a patient with polytrauma, one must
also consider benefits provided by regional anesthesia. In patients with severe pain and high opioid requirements, the choice of general
anesthesia and parenteral opioid therapy presents the risk of developing chronic pain post-operatively1, leading to decreased physical
and psychological function in the future and the possibility for increased long-term health care costs 1. Furthermore, parenteral opioids
can lead to increased nausea, vomiting, delirium, and perioperative respiratory events 2,3. Regional and opioid sparing techniques have
been shown to decrease the incidence of delirium 2.
Special consideration must be placed on anesthetic management of the hip fracture due to the high risk of mortality during
hospitalization. Data suggests that certain populations of patients with hip fractures may have decreased risk of inpatient pulmonary
complications and lower risk of inpatient mortality with regional anesthesia 4.
After careful consideration of the patients overall clinical picture, we felt that multiple regional techniques would be the best anesthetic
option. Most importantly, regional anesthesia allowed us to achieve our goals of a comfortable and safe anesthetic, decreased
perioperative opioid consumption, increased patient satisfaction and decreased hospital stay.
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Abstract: 152
Medically challenging case

Treatment Of Refractory Post Craniotomy
Headache With Stellate Ganglion Block
Harish Badhey, Matthew Jaycox
Rush University Medical Center

Introduction
Chronic post-craniotomy headache (CPCH) is a postoperative sequela that can be debilitating, often taking on a pattern of daily
occurrence. The incidence of CPCH varies greatly due to the variability in the type and location of the craniotomy.1 Headaches can take
any form, from tension headache, to classic migraines, and can include cranio-facial neuralgias. In addition to pharmacological
treatment, interventional options include: peripheral nerve blockade, TENS, physiotherapy and neuromuscular reeducation.2 Sadly,
CPCH is often refractory, leaving the clinician with few options. Interestingly, to date, there has been little documentation in the
literature regarding the use of Stellate Ganglion Blockade (SGB) in the treatment of CPCH pain syndrome. Given the high coincidence of
cranio-facial neuralgias in the setting of CPCH, often in a trigeminal distribution, we feel this represents an underutilized modality in the
treatment of this syndrome. We present a case of a woman with CPCH of 2 years duration treated effectively with a SGB series.

Material and methods
The patient is a 48- year old woman with a history of a left sphenoid wing meningioma resection two years prior to presentation to our
pain management center. Soon after the craniotomy, the patient experienced left frontal headaches, as well as paresthesias at the
surgical site in the left fronto-parietal region. She was evaluated by a neurologist who recommended neuromuscular re-education
physical therapy, and gabapentin titrated to effect. However, she experienced minimal relief. She presented to our pain management
center with significant tenderness to palpation, allodynia and anesthesia dolorosa in the distribution of the left trigeminal (V1) nerve,
and pre-auricular regions as well as along the craniotomy scar. She underwent supraorbital nerve block, and cryoablation, however, the
relief was transient, and she developed contractures near the ablation site. TENS therapy was administered with some relief. Thinning
skin at the surgical site and left supraorbital region precluded the use of further trigeminal/supraorbital cryoablation. Because of
worsening pain in the left supraorbital region, a left-sided SGB was completed under ultrasound guidance. She experienced greater than
50% relief during the first week, with 3 headache-free days. Therefore, a weekly series was undertaken for a total of six SGBs.

Results
Following completion of the series, her pain was initially decreased, with only 1-2 headaches per week. At one and three-month follow
up, the patient’s pain was noted to be significantly improved overall, rated at a 3/10, with an average of 2 headaches per week.

Discussion
The diagnosis of CPCH is based on criteria set by the International Headache Society. Pain from CPCH is thought to be somatic and
neuropathic in nature, and caused by pericranial muscle retraction and trauma, dural irritation and peripheral nerve injury along the
incision site.2 Terminal trigeminal nerve blocks and neuroablative techniques can be used, however these may be impractical or
impossible depending on post-surgical conditions. In such an instance, we have shown that Stellate Ganglion Block, a block performed
at a site away from the original incision, may be used to effectively reduce the pain associated with CPCH.
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Abstract: 153
Medically challenging case

CONTINUOUS SPINAL CATHETER AS THE SOLE
ANESTHETIC FOR OPEN REDUCTION INTERNAL
FIXATION OF A PELVIC FRACTURE IN THE
SETTING OF A TRACHEAL TEAR
Lance Hoffman, James Fortman
University of Cincinnati Medical Center

Introduction
This report discusses the successful anesthetic management of an open reduction internal fixation (ORIF) pelvic fracture in the setting
of a traumatic tracheal tear. Without the ability to safely convert to general anesthesia in the event of a failed block, a continuous spinal
anesthesia (CSA) technique was used to maintain spontaneous ventilation while providing an optimal surgical environment for the
repair of a pelvic fracture.

Material and methods
Case presentation: The patient is a 23-year-old previously healthy woman who was recently involved in a motor vehicle accident that
resulted in multiple injuries including a pelvic fracture, liver laceration, and tracheal tear. The tracheal tear was originally diagnosed by
CT imaging and further assessed with bronchoscopy by thoracic surgery with recommendations to avoid any form of positive pressure
ventilation, including intubation. Thoracic surgery opted for conservative management of the tracheal injury at that time. The patient
was subsequently scheduled to undergo ORIF for her pelvic fracture following radiographic clearance of her spine via MRI.
Due to concerns for further tracheal injury, the decision was made to procedure with surgery under neuraxial block using a CSA
technique. Using standard aseptic technique and with the patient in a sitting position, a 17 gauge, 3.5 inch Tuohy needle was inserted
into the the intrathecal space at L4-5 using a midline approach. The catheter was fed 5 cm into the intrathecal space and secured to the
skin.
The continuous spinal was dosed with 2.5 mg bupivacaine along with 10 mcg fentanyl. Additional bolus doses of 2.5 mg bupivacaine
were injected intrathecally until a T10 dermatome level was achieved. The patient was then prepped, draped, and the surgical
procedure was performed following a time-out. During surgery, no intravenous medications were used that could result in respiratory
depression. The patient tolerated the surgery well. No complications were identified following the procedure.

Results
n/a

Discussion
In specific situations, such as in the above case, tracheal injuries may be managed non-operatively with very close observation. In these
situations, airway management involves maintaining spontaneous ventilation without exposing the tracheal injury to positive pressure
(1).
As a result of her tracheal injury, the surgery was performed under neuraxial anesthesia. For major orthopedic surgeries, such as in this
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case, neuraxial anesthesia has been shown to be a safe and effective anesthetic technique (2).
Due to the length of the surgery, a continuous neuraxial method was felt to be a superior option. A continuous epidural approach was
not utilized as it has been shown in a controlled study to be an inferior technique to spinal or CSE for major orthopedic surgery (3).
Additionally, a combined spinal epidural (CSE) was felt to be a less desirable anesthetic technique due to the questionable reliability of
the untested epidural.

References
1. Prokakis C, Koletsis EN, Dedeilias P, Fligou F, Filos K, Dougenis D. Airway trauma: a review on epidemiology, mechanisms of injury,
diagnosis and treatment. Journal of Cardiothoracic Surgery 2014;9:117. doi:10.1186/1749-8090-9-117.
2. Puolakka R. Technical aspects and postoperative sequelae of spinal and epidural anesthesia: a prospective study of 3,230
orthopedic patients. Regional anesthesia and pain medicine. 2000-09;25:488-497.
3. Holmström B. Combined spinal epidural block versus spinal and epidural block for orthopaedic surgery. Canadian journal of
anesthesia. 1993-07;40:601-606.

Disclosures
I declare that there are no conflicts of interest or support that may cause bias in my presentation.

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Abstract: 154
Scientific abstract: Regional anesthesia

A systematic review on the effectiveness of
ultrasound versus nerve stimulator guidance, on
efficacy and complications of brachial plexus
block
Hala Eid, Barbara Neil (supervisor)
Central Manchester University Hospitals

Introduction
Over the last decades, there have been an increasing number of published studies on the use of ultrasound for upper limb blocks. The
aim of this review was to assess whether the use of ultrasound ,as compared to nerve stimulation, increases the efficacy and decreases
the complications of single shot brachial plexus block used as sole anaesthetic in adult patients. The review was a dissertation
submitted in partial fulfilment of the requirements for the Degree of MSc in Evidence Based Medicin.

Material and methods
The University confirmed that ethical release was not required for the review. The databases searched for relevant articles (April 2013)
were: MEDLINE, EMBASE, Cochrane Central Register of Controlled Trials, CINAHL, Web of Science, SciVerse Scopus, LILACS and
ProQuest. The identified randomized controlled trials (RCTs) comparing ultrasound-guided brachial plexus block with nerve stimulation
techniques were included. The quality of the identified trails and data extraction were performed by a single author as the review was a
dissertation for an MSc in Evidence Based Medicine.

Results
Twelve RCTs containing data from 1242 patients were included in the review. seven were of high quality and five were of moderate
quality as judged by the author; however, all the included studies had at least a moderate risk of bias because of the inability to blind the
operator. Meta-analysis was not performed because of the variety of block approaches and techniques. Eleven trails assessed the
success rate, defined as production of surgical anaesthesia without the need for supplementation or general anaesthesia, and four
reported higher success rate with US guidance. Five trails showed similar success rate for the axillary block. Three trails assessed
infraclavicular block and two found significantly increased success rate with US guidance. One trail assessed supraclaivcular block and
reported higher success rate and lower incidence of diaphragmatic pareses with US use. Nine studies assessed performance time and
six reported a significant reduction with the use of US. Three studies provided information on the number of needle passes and found
lower number with US guidance. Three studies out of five reported shorter onset time for US aided block. No trail reported major
complications and the two techniques showed similar patients’ satisfaction and rate of minor complications.

Discussion
Studies suggest that, in experienced hands, US guidance is as successful as nerve stimulation guidance for axillary and interscalene
blocks, and increases the success rate for infraclavicular and supraclavicular blocks. US decreases number of needle passes and
appears to improve procedure time and onset time particularly for multi-injection axillary block.
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Abstract: 155
Medically challenging case

Bilateral Continuous Quadratus Lumborum Block
for Acute Post-Operative Abdominal Pain as a
rescue after Opioid Induced Respiratory
Depression – A Case Presentation
Mohamed Shaaban, Georgina Sesana, Wael Sakr
Cleveland Clinic Foundation

Introduction
Introduction: Regional anesthesia techniques have been used to control pain after abdominal surgery including Epidural analgesia
(EA), paravertebral and Transversus Abdominus Plane (TAP) nerve block1. Multiple approaches have been used for TAP blocks including,
the commonly used ultrasound guided mid-axillary approach. TAP block provides analgesia mainly in T10-L2 dermatomes2. TAP blocks
were noticed to be sometimes patchy and offer unpredictable wound coverage3. The use of ultrasound guided approach at level of
Quadratus Lumborum (QL) muscle, also called QL block, is fairly new approach, more proximal to TAP block, which may provide wider
spread of local anesthetic covering more segmental nerves (T5-L1), hence better analgesia4.

Material and methods
Case Report: A 50 year old male, weighing 95Kg, with past medical history of anxiety, prostate cancer status post Prostatectomy, and
rectal cancer. He was admitted to the hospital for anterior proctosigmoidectomy and low colorectal anastomosis through a midline
longitudinal incision extending from the level of T7 to L1 dermatomes. Epidural analgesia was suggested, however the surgical team
preferred to use IVPCA for postoperative pain to avoid possible hemodynamic side effects of the epidural in this case. In PACU the pain
was treated by hydromorphone IV boluses and Hydromorphone PCA was initiated and set at (0 mg basal, 0.3 mg bolus with 6 min lock
out interval, total 3 mg/hr). After achieving an acceptable level of pain control the patient was transferred to the floor. On POD1, the
patient started to complain of increased abdominal pain and required additional Hydromorphone clinician doses. While still on nasal
O2, patient developed respiratory failure, less than 24 hours after surgery, and Acute Medical Emergency team (AMET) call was initiated
for unresponsiveness, apnea, and desaturation (O2 sat 50's), but patient had strong palpable pulses and adequate blood pressure.
Airway was secured by a nasal airway insertion and bag mask ventilation, which allowed for chest rise and increase in oxygen
saturation to 90's. Naloxone IV was given in two doses of 0.4 mg each. Patient started to follow commands and converse. He was able to
maintain adequate respiratory effort and 99% oxygen saturation on 100% non-re breather.

Results
With marked improvement in respiratory/neuro status, he started to complain of excruciating abdominal pain which was managed by
IV Tylenol, and IV Ketoralac. The hydromorphone IV PCA was discontinued and the pain management team was consulted. The surgical
team still preferred to avoid thoracic epidural if possible, bilateral trunk blocks were suggested as an alternative. After obtaining an
informed consent, the patient was transferred to the induction room with standard ASA monitoring. The patient was placed in lateral
position. Using routine aseptic technique, a high frequency (6-12MHz) Linear Ultrasound transducer probe in a sterile cover was placed
horizontally between the coastal margin and the iliac crest. The three muscle layers of the abdominal wall were identified namely
External oblique, Internal oblique and Transversus abdominis muscles. The fascia surrounding the Transversus Abdominus muscle was
tracked posteriorly until the origin of the Transversus Abdominus muscle that merges with the thoracolumbar fascia surrounding the
quadratus lumborum muscle. A 17G 3 inches long non-stimulating echogenic needle was inserted in-plane with the Ultrasound probe

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

and targeted towards the fascia transversalis. 3ml of Normal Saline was used to identify the splitting of the fascia. Later 10ml of
Bupivacaine 0.5% was injected in the same plane after negative aspiration, which was seen spreading around the Quadratus Lumborum
muscle (Figure 1). A 19G (1.1mm dia. X 60cm) echogenic continuous styletted peripheral nerve catheter was advanced 5 cm beyond the
tip of the needle with minimal resistance and another 5ml of Bupivacaine 0.5% was injected to confirm the appropriate location of the
catheter tip within the QL fascial plane. The procedure was repeated on the other side after placing the patient in the opposite lateral
position. Total of 15ml of Bupivacaine 0.5% was injected on each side. The patient reported immediate pain relief and reported pain as
mild to none within 15 min with pain score ranging between 2-3 (on numeric rating scale 0- 10). After the initial bolus the patient was
unable to feel cold in the upper, middle and lower quadrants bilaterally. Each of these catheters was connected to patient controlled
infusion pump running with 0.1% Ropivacaine at a basal rate of 8ml/hr and an on-demand bolus of 5ml every 30 minutes. Daily patient
examination, revealed sensory level T7-L1 bilaterally, while the infusion was running. The catheters remained in place for the total of 7
days. For the first four days, with no opioid given, patient still reported no pain. There were no significant changes in the patient
hemodynamics nor was any weakness or difficulty with ambulation. On POD5 patient started oral diet and began to take oral
oxycodone tablets and slowly transitioned to oral regimen. The catheters were removed on POD7, and patient was discharged home.

Discussion
Discussion: TAP (Transversus Abdominus Plane) block had been used as an alternative after abdominal surgery that lacks most of the
neuraxial adverse effects mainly hypotension. The extent of analgesia provided by the TAP block depends upon the site of injection and
pattern of spread within the plane. There are currently a number of ultrasound- guided approaches in use, including an anterior obliquesubcostal approach, a mid-axillary approach and a more recently proposed posterior approach1-3. Studies have not yet definitely
identified the appropriate local anesthetic dose, regional technique and timing (pre- or post-incisional) that would ensure optimal
analgesia following TAP blocks5
Conclusion: This case report demonstrates the first successful placement of bilateral quadratus lumborum catheters in an adult
patient that achieved excellent pain control with minimal opioid use. The lack of respiratory depression is a valuable advantage of this
block especially for patients at risk of this complication, like our patient. We need to further study comparative efficacy and side effects
of QL block with the traditional TAP block and EA for pain management for different abdominal surgeries in Randomized Controlled
trials.
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Figure Legend
Figure1.
Local anesthetic spreading around QL muscle.
QL = Quadratus Lumbarum
IO = Internal Oblique Muscle
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FT = Fascia Transversalis
LA = Local Anesthetic
Figure 2.
Cross sectional View of the abdominal wall muscles and muscles of the back, showing the needle position and the intended plane.
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Abstract: 156
Medically challenging case

Epidural Anesthesia for the Treatment of Burn Pain
Charles Minh, Jessica Lovich-Sapola
Case Western/MetroHealth Medical Center

Introduction
Introduction: Burn injuries can be one of the most painful and scarring forms of trauma, causing considerable suffering and
incapacitation. Pain management for burns is often difficult and despite advances in burn therapy, inadequate pain relief remains a
common problem. Reports of epidural anesthesia for the treatment of burn pain remains limited. We present a case involving a patient
who suffered large surface area burns leading to substantial pain that was significantly relieved by a lumbar epidural placed for postoperative pain control.

Material and methods
Case Report: A 24 year-old female with a history of opioid abuse presented after sustaining extensive burn injuries from a home gas
explosion. Initial assessment revealed 27% total body surface area mixed partial and full thickness burns involving the face, bilateral
upper and lower extremities, anterior trunk and buttocks. Initial pain management by the ICU team was difficult and inadequate as the
patient complained of significant pain despite receiving considerable scheduled and PRN narcotics. The acute pain service was then
consulted and a multi-modal pharmacological pain regimen was implemented resulting in improved pain relief. The patient was then
scheduled to undergo excision, debridement, and skin grafts for treatment of her burns. An epidural was arranged for post-op pain
control due to the anticipated escalation in pain from surgery. After extensive disinfection with chlorhexidine, a lumbar epidural was
placed without complication at the L3-L4 level pre-operatively. This area had intact skin with no burns or dressings. The catheter was
meticulously secured in a sterile fashion with adhesives and transparent film dressings to minimize the risk of infection. Post-op, the
patient reported adequate pain relief with an epidural infusion of bupivacaine. The epidural catheter remained in place for 6 days
without complication and provided the patient with satisfactory pain relief.

Discussion
Discussion: Although advancements in pain management protocols have been developed and implemented, burn pain is still often
undertreated and remains a common issue, particularly with patients undergoing multiple procedures. Pain management often relies
heavily on pharmacologic treatments, including both the use of opioids and non-opioid analgesics. Patient response varies widely,
requiring a highly individualized pain management plan. Some individuals may be ideal candidates for epidural or regional blocks but
their use has been limited by concerns of indwelling catheter colonization and infection, the associated risks of meningitis and epidural
abscess formation as well as ongoing care by appropriately trained staff. Our case illustrates that epidural anesthesia can be a safe and
effective method in providing background, procedural, and postoperative pain relief. Additional studies investigating the complications
of an epidural anesthesia in the burn population would be beneficial. Ultimately, a multidisciplinary approach to pain management
involving patient education, psychological counseling, pharmacological therapy, and adjuvant intervention should be implemented to
improve patient satisfaction and outcome.
Conclusion: The management of burn pain continues to be a challenge that requires a multimodal approach involving both
pharmacologic analgesic strategies and adjunctive non-pharmacologic techniques. The use of epidural anesthesia should be
considered as a valuable option in eligible burn patients to help manage pain.
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Abstract: 157
Medically challenging case

Epidural Anesthesia for Cesarean Section in an
Achondroplastic Dwarf using Ultrasound: A Case
Report of an Unexpectedly Deep Epidural Space
David Kim, Rachel Pilliod, Lisa Leffert
Massachusetts General Hospital, Harvard Medical School

Introduction
Anesthetic management of gravid achondroplastic dwarfs can be challenging. We present the novel case of an achondroplastic dwarf
who underwent cesarean section with epidural anesthesia placed with ultrasound who had an unexpectedly large distance from skin to
the epidural space (9 cm) compared to other reports in literature. The placement of this epidural may have been much more difficult if
not imaged previously with ultrasound.

Material and methods
Patient consent was obtained for the presentation of this case report.

Results
An 18-year-old G1P0 achondroplastic dwarf (117 cm, 64 kg) at 39 weeks presented for cesarean section. She had a past medical history of
asthma and a current upper respiratory infection. Physical exam showed marked lumbar lordosis with impalpable lumbar vertebrae,
large tongue, short thyromental distance, limited neck extension, and Mallampati class III.
Using ultrasonography, we identified the L3-4 ligamentum flavum at a depth of 7.41 cm (Figure 1). A 17-guage Weiss needle was used via
a slight paramedian (0.5 cm from midline) approach at the L3-4 interspace and intermittent loss-of-resistance technique to saline.
Epidural space was accessed at 9 cm and 3 cm of the catheter was left in the space. Incremental dosing using 3% chloroprocaine and 2%
lidocaine with epinephrine 1:200,000 achieved sensory block to T6 bilaterally. The patient gave birth to a female achondroplastic dwarf
(3270g, APGAR 6 and 8). The postoperative course was uncomplicated.

Discussion
There have been several case reports of epidural use in achondroplastic dwarfs for cesarean section (Table 1). Our case is unique in that
the distance to the epidural space (9 cm) was significantly greater than previously described (mean 4.6, SD 0.9, 95% CI 2.8-6.5)[1-5] even
accounting for the slight paramedian approach. It is important to note that the heights and weights were not significantly different. The
average distance to epidural space in the mid-lumbar region of non-dwarf parturients is 4-5.5 cm.[6]
Achondroplastic dwarfs can be a challenge to anesthesiologists. Macroglossia, large tonsils, rigid temporomandibular joints, and
cervical instability can make intubation difficult.[7] Neuraxial anesthesia can be complicated by kyphoscoliosis, lumbar lordosis, spinal
stenosis, prolapsed intervertebral discs, osteophytes, and deformed vertebral bodies.[3,8] In sum, ultrasound is a useful resource in
assessing unexpected variations in vertebral anatomy as we found in our patient and can facilitate placing epidurals in gravid
achondroplastic dwarfs in a safe and efficient manner.
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Figure 1. Ultrasound imaging of the lumbar spine of a gravid achondroplastic dwarf in paramedian sagittal view. Note the distance from skin to ligamentum flavum (LF) of
7.41 cm.

Table 1. Summary of case reports using epidural anesthesia in cesarean sections for achondroplastic dwarfs. *11 ml total = 4 ml of 3% chloroprocaine + 7 ml of 2% lidocaine
with epinephrine 1:200,000.
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Abstract: 158
Medically challenging case

Large subdural haematoma with midline shift but
no focal neurology following accidental dural
puncture for labour analgesia and two noneffective epidural blood patches - when is cerebral
imaging indicated?
Jonathan Mathers, Alex Ho, Nick Lo, Peter Leung
St. Michaels Hospital

Introduction
Accidental dural puncture complicates around 1% of epidurals sited for labour analgesia [1,2]. The mainstay of treatment for the
associated headache is hydration, analgesics and caffeine but the gold-standard for active treatment is the epidural blood patch [3,4].
Epidural blood patches can, however, lead to scarring in the epidural space [5], arachnoiditis and spinal subdural haematomas [6].
There are currently no guidelines recommending when to consider cranial imaging when treating a post dural-puncture headache, but
there is evidence in the literature of subdural haematomas from dural taps with needles as small as 26-gauge [7,8]. Large subdural
haematomas with midline shift normally present with neurological changes [9,10].
We present a case of a fit and well patient who sustained a dural puncture and who presented with a fronto-occipital headache but no
focal neurology. She underwent two blood patches and slowly improved but had a MRI at six weeks post-puncture that revealed a large
fronto-parietal subdural haematoma with midline shift of 13mm and uncal herniation. She never presented with neurological signs.
We ask the question - when should we be imaging our dural puncture patients?

Material and methods
A 37 year-old female presented for labour epidural analgesia and sustained a lumbar dural puncture with an 17-gauge Tuohy needle. A
second epidural was sited and she had a normal vaginal delivery. She developed a fronto-occipital headache that was relieved on
decubitus positioning with no other neurological signs. She underwent an epidural blood patch in the lateral decubitus position with
minimal improvement of symptoms. Five days later she underwent a second blood patch again with minimal improvement of
symptoms. A MRI was performed ten weeks after the original dural puncture.

Results
The MRI revealed a large right fronto-parietal subdural haematoma with 13mm of frontal shift and uncal herniation (Figures 1 and 2).
She was immediately seen by neurosurgeons who considered immediate evacuation but this was delayed as she was neurologically
normal with no symptoms of headache at the time.

Discussion
Subdural haematomas are a rare but known complication of dural puncture headaches. Their cause is believed to be two-fold - from
direct tension on cranial veins due to caudal movement of the brain coupled with venous congestion from decreased intracranial
pressure [7,11]. Unlike previous case reports in the literature our patient had decreasing headache symptoms and no neurological signs.
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It is noteworthy that her headache showed no immediate improvement with either of her blood patches.
We ask the question - at what stage should cerebral imaging be sought? We consider that non-improvement after the first blood patch
should be an indication to consider cerebral imaging.
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Figure 1. Axial T1 MRI identifying large right subdural haematoma with midline shift

Figure 2. Sagittal T1 MRI showing extensive caudal extension of right subdural haematoma
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Abstract: 160
Scientific abstract: Regional anesthesia

Model to predict the net contribution or loss from a
dedicated regional anesthesia service
Thuan Le, Joseph Sanford, Bassam Kadry, Alex Macario, Jean-Louis Horn
Stanford University

Introduction
With decreasing reimbursement for procedures, bundled payment schemes, and dwindling hospital subsidies, anesthesia practices need
to understand factors that affect reimbursement, costs and resource allocation. To that end, we have developed a model based on
actual reimbursement data and assumed costs that will estimate the net profit contribution from a regional anesthesia service. An
anesthesia practice armed with basic information on its costs, payer mix, and volume for single shot peripheral nerve blocks and
catheter placement can determine its regional service net contribution or loss via our web-based calculator at
https://surgicalhome.stanford.edu/calculators-digital-content/regional-anesthesia-service-net-contribution-calculator.

Material and methods
Six months of procedural and reimbursement data were collected from two ambulatory care centers (California and Michigan).
Procedural costs were divided into fixed and variable components. National salary data was used and benefits equaling 20% of salary
were included to approximate a true full time equivalent (FTE). The regional anesthesia team – defined as a single physician
anesthesiologist - performs the procedure. The model assumes 251 operating days annually. The primary variables are payer mix and
the number of procedures to be performed. Using CPT codes, the public payer rates for procedures are based on CMS published
reimbursement data while private payer reimbursement rates are based on actual average of private insurance payment. Procedures
included both single shot and catheter placement of the brachial plexus, sciatic, and femoral nerves. The ratio of each procedure can be
adjusted according to each practice. Excluded from the calculations are facility fees and ultrasound fees, which can vary significantly
among practices, as well as the costs associated with post-procedure follow-up.

Results
Assuming a 50:50 private/public payer mix, 50 procedures per week, a 75/25 single shot vs. catheter placement mix, and a 60/20/20
brachial, sciatic and femoral procedures mix as our base case, our model predicts that the daily net cash flow contribution is $406 per
day, translating to $102,000 net contribution annually from the regional anesthesia service. With respect to payer mix, private insurance
reimbursement rates for the same procedure can be 5 to 8 times that of public insurance reimbursement rates. The break-even point as
determined by private to public insurance mix is 37.3% in our base case. Based on actual reimbursement data of single-shot peripheral
nerve blocks, the break-even points for the California and Michigan facility was 9 and 23 procedures per day, respectively. The payer mix
differential can be significant given the weighted-average reimbursement for each single-shot peripheral nerve block procedure was
$201 for the California facility compared to $76 for the Michigan facility and $65 for CMS-only scenario.

Discussion
We have developed a financial model that can estimate the net contribution or loss attributed to the regional anesthesia service. The
payer mix between private and public insurance and procedure volume are the major contributors to model volatility. Block type had a
nominal effect on the overall model. This model serves to improve the anesthesia group’s understanding of its regional anesthesia
service.
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Abstract: 161
Scientific abstract: Regional anesthesia

Ralph Waters Furthers the Practice of Regional
Anesthesia
Colby Parks, Mark Schroeder
University of Wisconsin Hospital and Clinics

Introduction
Ralph Waters is well-known for his extensive research with inhalational anesthesia and the establishment of the nation’s first center for
academic anesthesiology at the University of Wisconsin (UW). However, there has been little emphasis on his activities in regional
anesthesia. Prior to his move from Kansas City to the UW in February 1927, Waters spent 10 weeks with John Lundy at Mayo Clinic,
gaining experience in regional anesthesia.1,2 Lundy, who started at the Mayo Clinic in 1924, was using spinal and regional anesthetics
extensively in his practice.3 In contrast, Waters was primarily performing general anesthesia at the Downtown Anesthesia Clinic and
Research Hospital in Kansas City.4 Lundy’s experience in regional anesthesia provided an excellent opportunity for Waters to expand his
practice.5 This paper describes how Waters’ work in regional anesthesia impacted the education of trainees at UW and encouraged the
spread of regional anesthesia across the country.

Material and methods
The Ralph Waters Collection at the University of Wisconsin Archives, the Wood Library-Museum and the Mayo Clinic archives were
searched for information concerning Waters and regional anesthesia. Personal correspondences between Lundy and Waters were
reviewed in detail.

Results
During Waters’ years as chair of the anesthesia department at UW, he and Lundy exchanged hundreds of letters on all aspects of
anesthesia. Many of these were used to arrange short visits of anesthesia staff and trainees between the two institutions. These
exchanges, which included well-known clinicians such as Charles McCuskey6, Ralph Tovell7 and Emery Rovenstine8, allowed for
collaboration and development of new techniques being developed. Trainees at UW were taught techniques in neuraxial anesthesia as
well as a variety of upper extremity, lower extremity and truncal nerve blocks.9 Glass slides, diagrams, and tables were used to teach
anatomy, physiology and pharmacology relevant to regional anesthesia.9 The earliest records available from Waters’ department show
that 452 regional anesthetics were performed in 1933. This was 11.6% of all the anesthetics performed at the institution.10 As
graduating trainees from UW took on leadership positions across the country, the practice of regional anesthesia spread with them. In
addition to teaching, Waters also researched, published and lectured on the topic to encourage dissemination of knowledge. He
published “Circulatory Changes During Spinal Anesthesia” with M.H. Seevers in California and Western Medicine in 1931.11 That same
year he spoke on “Circulatory Changes Accompanying Spinal Anesthesia” at the California State Meeting of anesthetists in San
Francisco.12. In addition, after attending the American Society of Regional Anesthesia meeting in New York in 1931, Waters requested
mimeographed reports from the meeting be disseminated to physicians across the country. These were distributed the following year.13

Discussion
Although Ralph Waters is not often recognized for his involvement in regional anesthesia, his clinical work, teaching, and research
played an important role in the growth of regional anesthesia as a subspecialty.
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Abstract: 162
Medically challenging case

Regional Anesthesia and Perioperative Pain
Management for Nuss Procedure in a Patient with
Bernard-Soulier Syndrome
Arun Kalava MD, Benjamin Brown MD, Christopher Robards MD, Elird Bojaxhi MD
Mayo Clinic

Introduction

Bernard Soulier Syndrome is an extremely rare, autosomal recessive, bleeding disorder with an incidence of 1:10,00,000. Patients with
BSS have prolonged bleeding times due to platelet dysfunction. Bleeding can be spontaneous and at times life threatening. Regional
anesthetic techniques in these patients have not been described before.
Nuss procedure is commonly used to correct pectus excavatum and is associated with significant post operative pain. We discuss the
use of regional anesthesia as part of a multimodal perioperative pain management in a patient who incidentally had Bernard Soulier
Syndrome.

Material and methods
A 43 year old female, ASA physical status II, patient who had angina due compression of the right coronary artery from a severe pectus
excavatum was scheduled for a Nuss procedure and removal and re-implantation of bilateral breast implants. Patient had platelet
transfusion prior to performance of paravertebral nerve blocks. In the preoperative period, under mild sedation, she had bilateral
thoracic paravertebral blocks at levels T3, 4, 5 and 6 with 0.5% ropivacaine using the landmark technique. Post operatively patient also
received Ketamine infusion at 10mg/hr in addition to fentanly patient controlled analgesia ( PCA). Multimodal analgesia also included
Oxycodone, Oxycontin, acetaminophen IV and gabapentin. Patient was discharged on postoperative day 5 and was pleased with the
analgesis provided.

Results
This the first descritption of safe administration of a regional anesthetic in a patient with Bernard Soulier Syndrome for a major surgery
to provide perioperative analgesia.

Discussion
Thoracic epidural is routinely placed for perioperative pain control in patients undergoing a Nuss procedure. A very good alternative to
thoracic epidural is thoracic paravertebral nerve blocks as a recent study in pediatric patients showed that the analgesic efficacy of a
thoracic epdirual was equivalent to the one provided by bilateral thoracic paravertebral nerve block catheters. Keeping this in context,
we decided to provide our patient with bilateral paravertebral nerve blocks as a thoracic epidural carries a significant risk of epidural
hematoma and ensuing neurological complications in this particular patient with a tendency to spontaneous bleeding.
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Abstract: 163
Scientific abstract: Regional anesthesia

A new technique of paravertebral blocks for
perioperative analgesia in thoracic surgery
Yu Ma, Wenzhong Zhu, Tao Xu, Xiaoming Deng
Changhai Hospital, Second Military Medical University,

Introduction
In order to improve the safety and efficacy of paravertebral block technique, we investigated a new technique, with ultrasound measure
result and indwelling catheter twice, in patients undergoing thoracic surgery.

Material and methods
A retrospective analysis of 30 patients (group P) who accepted general anesthesia combined with paravertebral block for accepting radi
cal resection of cardia carcinoma and 30 patients (group G) who accepted same surgery with only general anesthesia in the same period
. For patients in Group P , ultrasound scanning was applied first to measure the distance and angle from skin puncture site to paraverteb
ral space. Paravertebral puncture with Torch needle was inserted blindly according to the results of ultrasound measurement. As the op
erator felt tip got the paravertebral space, catheter was inserted through needle. Resistance existed for catheter protruding into parave
rtebral space means safety needle tip location (no resistance means catheter protruding into thoracic cavity). Then 20ml 0.375% ropiva
caine was injected following test dose injection and the catheter was inserted second time for analgesia. General anesthesia induction w
as followed after paravertebral block. After thoracotomy, surgeons validated the safety of the pleura in thoracic cavity. The consumpti
on of anesthetics, anesthetic management, and postoperative recovery were compared.

Results
All patients underwent the anesthesia and surgery smoothly. The mean supplementary of sulfentanyl during operation in Group P was le
ss than that in Group G (5±4μg vs 26±4μg, P<0.01). The recovery time was shorter than that in Group G (45±18min vs 100±20min P<0.01).
Mean VAS scores when coughing at 12h and 24h after operation were significantly attenuated in Group P (P<0.01). The first 24h postoper
ative fentanyl consumption of patients in Goup P were significantly less than that in Group G (0.11±0.12mg vs 0.42±0.11mg, P<0.01). Ede
ma with blood in paravetebral space were seen in 18 patients (60%) during surgery in Group P(Fig1).

Discussion
Performing paravertebral block blindly according ultrasound measurement result and inserting catheter twice make the procedure safe
and simple. Paravertebral block shows advantage in postoperative recovery and postoperative analgesia.
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Fig 1. Representative images of edema with blood in paravetebral space in the thoracic cavity.
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Abstract: 164
Medically challenging case

Recurrent postural headache due to possible CSF
leak of unknown etiology treated successfully with
repeat epidural blood patch.
Christine Beckwith, Christopher Wu
Johns Hopkins

Introduction
A 28 yo F with a recent history of URI presented with a one month history of orthostatic headaches. They were postural in nature with
associated nausea, diaphoresis, and blurred vision without fever, photophobia, or neck stiffness. She was initially admitted to
neurology service and managed conservatively with bedrest, caffeine, ibuprofen, reglan, and fluids. Despite a work-up by neurology, the
etiology of the patient’s headache was uncertain and the source of any presumed CSF leakage was not defined. MRI brain revealed
pachymeningeal enhancement and slumping of midbrain consistent with intracranial hypotension. Neurology decided to place an
epidural blood patch (EBP) under the assumption that there could be a spontaneous CSF leak, possibly resulting from the severe
coughing spells from her URI. The patient received approximately 12 hours of relief from the EBP but the headache returned.
Anesthesia was consulted for repeat EBP to possibly help treat this presumed low pressure headache. While EBPs have been often used
successfully for low pressure headaches, they have typically been in the setting of a clear etiology such as a recent epidural, spinal, or
lumbar puncture. The use of EBPs for headaches that are symptomatically consistent with low pressure headaches but without clear
etiologies is controversial. In this patient, other causes of headache such as migraine and infection had been ruled out, and she had
received partial relief from the first EBP, so the decision was made to attempt a second lumbar epidural blood patch without first
obtaining further diagnostic studies such as a myelogram or CSF nuclear study. The epidural blood patch was performed using 20cc
autologous blood in the lumbar spine. The treatment was ultimately successful, with follow up revealing she was able to return to work
within a week and was asymptomatic within two weeks.
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Abstract: 165
Scientific abstract: Regional anesthesia

Effectiveness of Local Anesthetic Infiltration
between Popliteal Artery and Capsule of Knee
(iPACK) for Attenuation of Knee Pain in Patients
Undergoing Total Knee Arthroplasty
Salman Thobhani, Leslie Thomas, Kristie Osteen, Bobby Nossaman, Jose Soberon, Kim Bland, Dane Yuratich, Clint Elliott, Jonathan
Edelman, Lauren Scalercio, Matthew Patterson
Ochsner Health System

Introduction
Total knee arthroplasty (TKA) can be quite painful and pain management is often difficult because surgery impacts two main nerves to
the knee: the femoral nerve, which innervates the anterior aspects and the sciatic nerve, which impacts the posterior compartment.
Femoral nerve block (FNB) is routinely used to control anterior knee pain. Many patients, nonetheless, also complain of posterior knee
pain. A newer technique involving local anesthetic infiltration between popliteal artery and posterior knee capsule (iPACK) provides a
great alternative for controlling posterior knee pain. Therefore, the objective of this study is to evaluate the effectiveness of iPACK with
femoral nerve block vs. FNB alone for pain control after TKA, opioid consumption, and physical therapy performance.

Material and methods
A retrospective chart review of 84 patients undergoing primary unilateral TKA at Ochsner Medical Center from 9/1/14 - 12/31/14 was
performed after IRB approval. Patients in the control group received an ultrasound-guided FNB with 30cc of 0.25% ropivacaine
followed by a continuous infusion of 5-8 cc/h of 0.2% ropivacaine. The comparison group received iPACK block w/ 30cc of 0.25%
ropivacaine in addition to the US-guided femoral nerve block as described above. Pain scores and opioid consumption were recorded
every 8 hrs from the block placement ±3 hrs for 48hrs. Moreover, physical therapy performance was also analyzed on post-operative day
1 and 2.

Results
61 patients were enrolled in FNB only group while 23 patients were included in iPACK/FNB group. There were no statistically significant
differences in patient demographics, physical therapy performance, or pain scores (table 1) at any of the time points analyzed (Table 1).
However, opioid consumption was significantly reduced for the iPACK/FNB group at every time point (Table 2).

Discussion
Addition of iPACK block to FNB reduces opioid consumption likely by providing effective supplemental analgesia after TKA when
compared to a FNB only technique. Furthermore, it is conceivable that physical therapy performance was likely unchanged due to
quadriceps weakness resulting from the femoral nerve block itself.
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VAS Scores in 84 Patients Following Primary Unilateral TKA

Cumulative Opioid Consumption in 84 Patients Following Primary Unilateral TKA
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Abstract: 166
Scientific abstract: Acute pain

Perioperative lidocaine infusion versus epidural
analgesia in major abdominal surgery
Abdullah S. Terkawi, Ali Kazemi, Siny Tsang, Steve Morton, Roy Luo, Daniel T. Sanders, Lindsay A. Regali, Heather Columbano, Nicole Y.
Kurtzeborn, Marcel E. Durieux
University of Virginia

Introduction
Epidural analgesia provides good pain control after many postoperative procedures but it can lead to complications (1), has some
contraindications, and occasionally fails. Lidocaine infusion has been suggested as an alternative (2). We assessed in our clinical
practice the effects of perioperative lidocaine infusion as compared with epidural analgesia in major abdominal surgery.

Material and methods
We conducted a retrospective review of patients who had received intravenous lidocaine (1 mg/kg/hr) perioperatively after major
abdominal surgery. We matched these patients with patients who had received epidural analgesia. We tested a joint hypothesis of noninferiority of lidocaine infusion to epidural analgesia in postoperative pain and opioid consumption. The secondary outcomes were the
incidence of postoperative nausea and vomiting (PONV), hypotension, pruritus, urinary retention, and mental status deterioration. The
time to first ambulation, urinary catheter removal, first bowel movement, and duration of hospital stay, as well as patients` pain
management satisfaction were also compared. Daily assessments for lidocaine toxicity were performed. We used non-linear mixedeffects models to analyze the pain scores and opioid consumption. We assigned a non-inferiority margin as one point (on 11-point
numerical rating scale) difference in pain and a ratio [Mean (Lidocaine) / Mean (Epidural)] of 1.2 differences in opioid consumption,
respectively.

Results
A total of 216 patients (108 in each group) were analyzed. Patients’ age, gender, preoperative chronic pain, BMI, and procedure category
were similar in both groups. Lidocaine was not found to be inferior to epidural in term of pain scores at any postoperative time points,
although results were inconclusive. POD1 pain scores mean difference was 1.60 (95% CI 0.98 to 2.22), p = 0.045(Figure 1). Lidocaine
infusion was inferior to epidural analgesia in all PODs in opioid consumption. In POD1 mean opioid consumption in the lidocaine group
was 17.9 +/- 17.2 mg, and 10.6 +/- 15.6 mg in the epidural group, with a ratio of 1.69 (95% CI 1.38 to 2.09), p = 0.0006. Patients in the
lidocaine group had fewer episodes of hypotension as well as less PONV, pruritus, and urinary retention. Patients receiving lidocaine
also had earlier urinary catheter removal and earlier first bowel movement (Table 1). Daily mental status assessment was similar
between the two groups.

Discussion
Lidocaine infusion in major abdominal surgery was inferior to epidural analgesia only on opioid consumption during all PODs, but not in
pain scores, where results were inconclusive. Lidocaine was associated with improvements in several important aspects of recovery.
Lidocaine infusion might be a good alternative to epidural analgesia in major abdominal surgery although additional analgesic
modalities might be considered on POD1.
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Figure 1. Non-inferiority results in postoperative pain scores. Lidocaine infusion is not inferior to epidural analgesia in pain scores, however, results are inconclusive.
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Abstract: 167
Medically challenging case

Novel Description of Gracilis Tendon Injection at
the Pubic Tubercle for Gracilis Tendonitis.
Sachin Narain, Kenneth Rodrigues, Eric Chang
UC Irvine

Introduction
The gracilis arises on the anterior aspect of the lower body of the pubis and inferior ramus and inserts upon the anteromedial surface of
the proximal tibia at the Pes anserinus [1]. It is innervated by the obturator nerve and functions in abduction of the hip and flexion of the
knee. Muscle strain occurs as the result of forceful contraction of a stretched muscle, most commonly during eccentric contraction [2].
A 59 year old male presented with 1.5 months of cramping pain in the left groin extending down to the medial aspect of the knee. It is
hypothesized the patient strained his gracilis muscle due to chronic external rotation and eccentric contraction of the hip adductors as
he relied on this muscle group for hip flexion and limb stabilization.

Material and methods
The patient is placed in the supine position with the affected leg externally rotated at the hip with the knee flexed. The ultrasound probe
is used to scan in an inferior to superior direction along the medial border of the thigh to identify the muscles of the adductor canal,
particularly the insertion site of the gracilis at the pubic tubercle (Figure 1). Color flow Doppler is used to confirm that no vascular
structures lie along the projected needle path.
A needle entry point in the medial thigh, just distal to the inguinal crease is chosen. The needle is advanced at a 45 degree angle with the
skin towards the target on the pubic tubercle. A 22 gauge 5inch needle is advanced toward the target point under intermittent PA
fluoroscopic guidance. Once the pubic tubercle is reached, negative aspiration is confirmed and contrast is injected. The gracilis tendon
should be outlined in a band-like pattern (Figure 2). Then negative aspiration is reconfirmed and 4-5mL of local anesthetic is
administered.

Results
The patient reported excellent analgesia decreasing his pain by more than 80% with each of the 2 injections he received.

Discussion
This case illustrates a novel approach to medial groin pain that is suspected to be secondary to gracilis strain as presumptively
diagnosed by the history of pain extending in a band-like pattern along the path of the gracilis muscle.
We describe the use of a combined technique using both ultrasound and fluoroscopy to increase safety. While the needle could be
advanced in a pure anterior-posterior direction that is coaxial to the PA fluoroscopic beam, the needle may be passing close to the
spermatic cord in males en route to the gracilis origin site at the pubic tubercle. For this reason, a needle entry site just distal to the
inguinal crease was chosen with a 45 degree angle path towards the target. The ultrasound is used to scan this region first to ensure
that no vascular structures lie along the projected needle path.
The author’s belief is that the combined ultrasound and fluoroscopic approach to gracilis tendon injection represents a safe and
effective way to treat medial groin pain mediated by gracilis
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Ultrasound image of adductor muscles, including the gracilis, inserting onto the pubic tubercle.
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Fluoroscopic image of final needle position 2-3cm inferior to the medial border of the pubic tubercle. Note the contrast spreading in a band like pattern along the gracilis
tendon.
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Abstract: 169
Medically challenging case

Radial Artery Spasm During Transradial Cardiac
Catheterization Requiring Brachial Plexus Block
Derrick Wansom, Paul Hilliard
University of Michigan

Introduction
Transradial approach for cardiac catheterization was introduced in 1989 because it offers many advantages compared with
transfemoral and transbrachial approaches. It provides advantages of lower access site complication rates, less patient discomfort,
earlier ambulation, decreased length of hospital stay, and increased patient satisfaction. The major limitation and most frequent
complication of the transradial approach is radial artery spasm. Incidence of radial artery spasm has been reported to be 7-30%1. While
radial artery spasm is well documented, there are few reports of vasospasm causing entrapment of the catheter. Of these reports,
surgical intervention and intra-arterial injection of papaverine2 have been used to release the catheter.

Material and methods
This case involves a 68 year old male with a past medical history of hypertension, dyslipidemia, diabetes, pulmonary hypertension, and
current tobacco use who presented for a heart catheterization via right radial artery access for chest pain on exertion. During the
procedure, attempts to advance or withdraw the catheter caused severe pain in the patient’s right arm due to radial artery spasm.

Results
Anesthesia and the acute pain service were consulted by the surgical team. After evaluation of the patient, a supraclavicular block was
placed with ultrasound guidance without complication. The radial artery catheter was then able to be withdrawn within 20 minutes of
block placement.

Discussion
Radial artery spasm is a common occurrence during transradial cardiac catherization and PCI which can result in access and
procedural failure. Primary prevention strategies such as the the use of anxiolytics, intra-arterial vasodilator cocktails and hydrophilic
sheaths may fail in cases of severe radial artery spasm. Induction of general anesthesia has been reported to successfully release
catheters in the setting of severe radial artery spasm3. This case suggests that procedures such as a brachial plexus block or a stellate
ganglion block are also effective treatments of severe radial artery spasm.
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Abstract: 170
Scientific abstract: Regional anesthesia

Barriers to Regional Anesthesia due to
Relationships Between Primary Anesthesiologists
and Regional Anesthesia Consultants
David Waisel
Boston Children's Hospital

Introduction
A critical component of a successful regional anesthesia service is the relationship between the regional anesthesia consultant (RAC)
and the primary anesthesiologist (PA). At times, these relationships this can be contentious, perhaps hindering best quality patient care.
Here is an exploration of factors that may contribute to that tension.

Material and methods
This focused analysis evaluates the relationship between the PA and the medical consultant and then considers the relationship of the
PA and RAC. In this discussion, I will use regional anesthesia to mean both regional anesthesia and regional analgesia.

Results
The PA, particularly for more complex cases, builds an integrated plan considering, among other things, the patient’s morbidities and
the surgical procedure in light of the different perioperative phases. The PA establishes a relationship with the patient, which promises
thoughtful and scrupulous care.
“Thoughtful and scrupulous care” requires knowing one’s limitations and when to seek out advice. For example, consultation can
facilitate management of a complex endocrine disease. Often, the consultant makes recommendations that are usually wholly
followed.
These recommendations are followed for a number of reasons, including respect for the consultant’s expertise, lack of expertise by the
PA, that the consultation was requested and for medical-legal reasons. If these are some of the reasons that a consultant’s
recommendations are followed, it is reasonable to consider how these reasons apply to the RAC.
All anesthesiologists are educated about regional anesthesia, so PAs may assume they have the same knowledge (if not technical skills)
about the benefits and burdens of regional anesthesia. This assumption of similar cognitive knowledge may be true, but the assumption
may also be untrue due to lack of awareness of the complexity of regional anesthesia or a lack of respect for the expertise. At the same
time, RACs may be guilty of falsely assuming they have extensive and relevantly superior knowledge about the risks and benefits of
regional anesthesia.
This possible unawareness of unequal knowledge impeding regional anesthesia can be further complicated by situations in which the
RAC needs to initiate discussion of regional anesthesia options. Accepting the delusion that decisions about regional anesthesia are
purely clinical harms progress. The RAC may be welcome, tolerated or unwelcome. Many factors can play into the RAC’s welcome,
including time of day, complexity of case, previous experience, type of day the PA is having, and if it takes the anesthetic in an
unanticipated direction. At times, the RAC is intrusive, the PA is stubborn and previous interpersonal relationship comes into play. These
more difficult interactions may happen less frequently with medical consultants because of their unofficial authority, their greater
familiarity with the consultant role or by not being similarly trained.
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The medical legal concern is rarely an issue, as long as the approach of the PA is within standard of care. In some ways, perhaps, this use
of the safe harbor of standard of care provides a safe lower boundary of care that does not demand the highest quality care.

Discussion
Recognition of these barriers provides opportunities for regional anesthesia services to study barriers and develop best practices, such
as how to break down barriers among colleagues and how to define situations in which is may be legitimate for the RA to have more
influence in anesthetic management.
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Abstract: 171
Medically challenging case

Successful Treatment of Spontaneous
Cerebrospinal Leak Headache with Epidural Blood
Patch
cassidy schwab, Kyle Macaluso

Introduction
Spontaneous cerebrospinal fluid (CSF) leak is a rare clinical finding that can result in disabling headaches. Leakage of CSF through dural
defects causes traction on the meninges and associated symptoms. Treatment of such cases can be difficult when multiple defects are
present however; epidural blood patches may provide significant relief.1 We present a case of successful treatment of spontaneous CSF
leakage with a non-directed epidural blood patch (EBP).
A 70 year old female with a history of bilateral occipital strokes and leukemia presented with acute on chronic bifrontal headaches and
visual hallucinations. She endorsed nausea, photophobia and hyperacusis and was admitted for conservative treatment with
hydration, caffeine and symptomatic management. Spinal MRI findings demonstrated CSF leakage with extra-arachnoid fluid
circumferentially surrounding the thecal sac from the level of C1 to L2-L3. Conceivable lesions for the site of leakage included T11-12, T89 and S1-2. Due to the technical difficulties and risks of placing an EBP at the exact location of the patient’s dural tears, a patch was
performed at L3-4 with 25 ml of autologous blood, resulting in 90% symptomatic relief almost immediately. The patient has since
remained asymptomatic.

Discussion
Initial symptoms of chronic CSF leakage resemble that of a post-dural puncture with worsening headache in the upright position.
Symptoms may evolve into a non-positional chronic diffuse headache. MRI is used to confirm the diagnosis of a dural leak. Randomized
trials and treatment guidelines on this topic are lacking however, mainstay treatment is focused on symptom management. Studies
show that when conservative treatments fails, up to three lumbar blood patches each 5 days apart can be attempted. Larger
autologous blood volumes should be considered to facilitate spread along the dura. Studies have shown that a series of three EBP’s
show 33-50% initial improvement rate with an additional 20-33% and up to 50% improvement respectively.2 If symptoms remain, CT or
MRI with myelography should be used to better localize the defect, followed by directed blood patches. Fibrin sealant or neurosurgery
should also be considered. A large volume thoracic EBP was avoided in this case due to concern for cord compression. We believe that
placing a large enough blood volume into this patient’s epidural space enabled travel to the locations of the dural defects. Headaches
secondary to spontaneous CSF leaks are a source of severe pain for patients. It is important that management is first focused on the
safest, most minimally invasive treatments. If conservative management fails, EBP’s should be considered.
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Abstract: 172
Scientific abstract: Regional anesthesia

Developing a “Block Room” ...Improving Safety,
Patient Experience and Outcomes in Regional
Anaesthesia
Sanjiv Patel, Kiran Kaur, Sim West, Damon Kamming
University College London Hospital

Introduction
The numerous benefits of regional anaesthesia include improved perioperative analgesia, reduced post-op nausea, improved patient
satisfaction, enhanced recovery and potential decreased rates of recurrence of certain cancers. (1,2,3)
The introduction of a block room in our hospital aimed to increase the availability of regional anaesthesia by a skilled anaesthetist,
reduce failure rates, improve safety profiles, provide more reliable and improve the patient experience in regional techniques.
Approval from UCLH Research & Development was sought and ethical approval waiver granted. This project was registered with the
hopsital auidit and governance committee.
The aim of this project was to demonstrate the need for a dedicated regional anaesthesia service, provided via a dedicated “block
room” at UCLH.

Material and methods
Data was collected for several months prior to and after instituting a “block room”.
A dedicated block room was set up from 0730am to 1230pm 5 days a week, utilising a area within the recovery room within the operating
suite.
The block room was staffed by one consultant specialist, an anaesthetic trainee and a nurse assistant.
Data was again collected specifically on:
Number of nerve blocks performed
Type of nerve block performed
No. cases performed in operating rooms utilising the block room
No. late starts in the operating rooms utilising the block room
No. late finishes in the operating rooms utilising the block room
Time spent in the anaesthetic room of those OR utilising the block room
Patient satisfaction data

Results
After institution of the block room there was an increase in the number of peripheral nerve blocks performed per week from 20 to 30.
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Mean time spent in the anaesthetic room was reduced from 44 to 27 minutes. As a result, there was an increase in the number of cases
completed in orthopaedic and emergency theatres by 1 case per theatre per day(Fig 1)
In addition, the number of late starts and late finishes in theatre was reduced (Table 1)

Discussion
IMPROVING PATIENT SAFTEY
Having a dedicated “block room” staffed by consultant specialists has resulted in delivering a more consistent and reliable regional
anaesthesia service.
Having a dedicated service has enabled us to develop specific pre-op risk guidelines and protocols for dealing with potential nerve
block side effects.
The safety profile of nerve blocks has been enhanced by the introduction of this innovative service.
IMPROVING THE PATIENT EXPERIENCE
Part of the “block room audit” has utlilised the validated QoR15 (quality of recovery 15) questionnaire to receive patient feedback
including satisfaction. (4)
Results of this post-op questionnaire have demonstrated high levels satisfaction of patient receiving a nerve block in the “block
area”
>80% patients stating they would happily go through the process in the “block area” again.
IMPROVING PATIENT OUTCOMES
The “block room” has resulted in the improved efficiency in the operating department.
It has increased the number of patient receiving nerve blocks.
The block room has provided a hub for delivering top quality education and world class research.
It has been showcased as an innovative service and has attracted interest from several other hospitals within London who whish to
set up a similar service.
The “block room” has contributed to improved patient outcomes in terms of quality of analgesia, length of stay, reduced side effects
of general anaesthesia and possible reduction in cancer recurrence rates. (1)
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Figure 1. No. cases completed per theatre per month, pre and post “block room”

Table 1. No late starts in operating theatre per month
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Abstract: 175
Medically challenging case

Two Cases of Cutaneous CSF Leak After CSE
Treated with Conservative Management
Vikram Bhasin, Maryam Jowza
Weill Cornell Medical College

Introduction
Leakage of spinal fluid is a well known potential complication of neuraxial anesthesia. There are no cases reported in the literature of
persistent leakage of CSF from the skin after combined spinal-epidural analgesia when there was no noted dural puncture with the
epidural needle. Following are two such cases.

Results
The first case is of a 35 year old woman with osteogenic sarcoma scheduled to undergo excision with a combined spinal epidural at L4L5. A 17G Hustead epidural needle was used with loss of resistance to air. There was no evidence of dural puncture with the epidural
needle. A 27G Whitacre needle was then passed through the epidural needle and appropriate withdrawal of CSF was noted. She received
2.5ml bupivacaine 0.5% given through the spinal needle and an epidural catheter was then threaded. Two hours later, the epidural was
test dosed without hemodynamic changes. She received lidocaine 2% with epinephrine 1:200,000, in intermittent doses of 5ml, for a
total of 20ml, again without significant hemodynamic changes. She was placed on an epidural PCA postoperatively with bupivacaine
0.0625% and fentanyl 5mcg/ml with a continuous rate of 5ml/hr and with ability to self-administer 4ml every 10 minutes. Pain was well
controlled. The epidural catheter was removed on postoperative day 2. Two hours after removal of the catheter, she was noted to have
persistent drainage of a clear fluid at the epidural catheter site. She had no neurological symptoms. The site was covered initially with
gauze, but the drainage continued. A sample of the fluid was collected tested for glucose. The level was 110 mg/dL when serum glucose
of 160 mg/dL. Given the glucose level, appearance of the fluid, and the fact that it was coming from the prior epidural site, it was deemed
the leakage was due to a CSF leak. The site was covered with steri-strips and compressive dressing. By the next day, the drainage
resolved on its own. The patient remained asymptomatic.
The second case is an 84 year old man with a right intertrochanteric fracture. He underwent an ORIF of the proximal femur and hip. He
received a combined spinal epidural, in the L3-L4 interspace as above. Again there was no evidence of dural puncture with the epidural
needle. He received 2.5ml of 0.5% bupivacaine intrathecally before passage of the epidural catheter. The epidural was test dosed in the
recovery room. There was no evidence of vascular or intrathecal injection. He was then placed on an epidural PCA. Pain was well
controlled and the epidural catheter was removed 24 hours after his operation. On postoperative day three, drainage of clear fluid from
the epidural catheter insertion site was noted. He had no neurological symptoms. Dermabond and pressure dressing were placed over
the site. The drainage resolved after one day. The remainder of his rehabilitation course was uneventful and he remained
asymptomatic.

Discussion
The above demonstrates two cases of CSF leak through skin after CSE analgesia without known trespass of epidural needle through the
dura. In both cases, there were no significant neurologic symptoms, and both were treated conservatively.
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Abstract: 176
Scientific abstract: Acute pain

Effect of Single Dose of Ketorolac on
Postoperative Opiate Consumption Following
Knee Arthroscopy: A Randomized, Double Blinded,
Placebo Controlled Study
Thomas Epperson M.D., Sylvia Wilson M.D., Corey Furse M.D., Bethany Wolf PhD

Introduction
Ketorolac is a known adjuvant for pain control and has been shown to decrease opiate requirements postoperatively. The optimal dose
of ketorolac for analgesia following ambulatory surgery is unknown; however, lower doses are associated with fewer side effects. We
examined the odds of postoperative hydromorphone consumption in relation to a randomized ketorolac dose.

Material and methods
In this randomized, double blinded placebo controlled trial, patients undergoing knee arthroscopy received varied doses of preemptive
ketorolac (0mg, 7.5mg, 15mg, 30mg). The primary outcome measured was postoperative consumption of hydromorphone. Secondary
endpoints were patient satisfaction score, side effects and total PACU time. Logistic regression was used to compare the results among
the different ketorolac groups.

Results
A total of 65 patients were enrolled in this ongoing study. Hydromorphone consumption was impacted by ketorolac dose and gender,
but not age, in a univariate model. A 34% reduction in hydromorphone consumption with associated with a 7.5mg increase in ketorolac
dose (OR = 0.66; 95% CI = 0.16-0.95; P = 0.024). Conversely, female gender was associated with postoperative hydromorphone
consumption (OR = 3.6; 95% CI = 1.13-11.5; P = 0.031). In a multivariate model, both female gender (OR 1.61; 95% CI = 1.25-14.9; P = 0.017)
and 7.5 mg decrease in ketorolac dose (OR 1.61; 95% CI = 1.09-2.39; P = 0.021) remained significant predictors of postoperative
hydromorphone consumption. Secondary endpoints did not differ.

Discussion
Increased ketorolac dose was associated with decreased odds of postoperative hydromorphone consumption. This remained
significant after controlling for gender.
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Abstract: 178
Medically challenging case

CAUDAL ANESTHESIA IN A NEWBORN WITH
DANDY WALKER SYNDROME
Sinem Sari, Ferdi Gulasti, Ali Onur Erdem, Abdullah Baris Akcan, Feray Gursoy
Adnan Menderes University

Introduction
Dandy–Walker syndrome (DWS) is congenital disease characterized by hypoplasia of the cerebellum, the forma¬tion of cysts that
communicate with the fourth ventricle of the posterior cranialfossa, and hydrocephalus [1,2]. In addition to various other
complications, cleftlip/ palate, facial retrognathia, a high-archedpalate, and maldentition occur at an increased frequency in patients
with DWS [5]. Major concern DWS of forthe anesthetist are difficult airway and neurological problems such as raised intracranial
pressure and brain stem dysfunction [3]. Patients with these characteristics, anesthetists may have problems in general or regional
anesthesia selections. This case shows in DWS patients regional anesthesia is preferable to general anesthesia.

Material and methods
Case Report: Our patient was born on 32 weeks gestastional age and diagnosed as prematurity, polyhydramnios, early membrane
rupture and DWS. He was consulted to our anesthesia clinic for umblical cord hernia repair. The patient was taken to the operating
room. After monitoring, after 2 mg iv ketamine, patient side lying position feet pulled profit, entering the sacral hiatus space 1.25 ml/kg
of % 025 bupivacaine and % 0001 epinephrine content was administered to the patient. Without the patient intubated, 45 minutes after
beginning the surgery the patient was removed to neonatal intensive care unit by a transport incubatör with no problem. In the followup postoperative second day the patient was deteriorated. Sepsis was diagnosed. Due to respiratory problems intubation was needed.
And his intubation with conventional laringoscopy was not possible. On postoperative 7 th day the patient was died as a cause of sepsis.

Discussion
In DWS patients especially in patients with maxillofacial deformities; difficult airway management, difficult intubation is common.
Difficult or failed tracheal intubation is feared by all anesthesiologists, and there have been many attempts to develop a means of
predicting it. Difficult intubation in pediatric patients is especially important because heuse of predictive tests, as a part of routine
clinical practise, is limited in this patien group. The occurrence of associated congenital abnormalities might be a clue for potential
difficulty of intubation [4]. At the same time controlled ventilation should be preferred during surgery and a period of postoperative
observation in the ICU is essential as return to spontaneous ventilation may be delayed or complicated by postoperative apnea or
irregular breathing patterns for newborn [6]. In our patient due to this reason we avoid general anesthesia. In newborns sympathetic
nervous system is known to progress sufficiently. By caudal block in children and newborns, incidence of hemodynamic instability, such
as hypertension, therefore, are very rare [7]. However, increased intracranial pressure (ICP) due to obstructive hydrocephalus, the
commonest finding in Dandy–Walkersyndrome (about 90% of patients), was observed in ourpatient. There is an on going debate if
caudal epidural analgesia should be performed in patients with hydrocephalus andventricular shunt devices. Although modification of
ICP due to injection of local anesthetic has been observed uneventful experience has been reported. We preferred caudal block for
anesthesia for our patient [2]. Conclusion Caudal anesthesia can be recommended as an effective technique for avoiding intraoperative
and postoperative anesthetic complications in neonates with DWS.
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Abstract: 179
Scientific abstract: Chronic pain

Limited access to outpatient specialty care in pain
leads to increased utilization of acute hospital care
resources
Jacob Blickenstaff, Esther Banh, Jane Ahn, Padma Gulur
University of California, Irvine Medical Center

Introduction
Chronic pain is prevalent and devastating, affecting 100 million Americans annually [1]. Furthermore, chronic pain treatment costs
exceed that of heart disease, diabetes, and cancer combined [2]. Although new legislation has expanded Medicaid coverage to 16 million
low-income households in an effort to increase access to outpatient specialty care, these patients still utilize acute care settings at
double the rate of those with private insurance [3, 4]. We hypothesized that limited access to outpatient pain care results in increased
usage of acute care in the form of emergency room (ED) visits, hospital admissions, and readmissions.

Material and methods
We identified active pain medicine practitioners in the Orange County (OC) area and their accepted insurance plans. We reviewed charts
of all inpatients, aged 18 years and older, admitted from 1/2013 - 12/2013 at UC Irvine Medical Center (UCIMC). Patients using atleast
60mg of oral morphine equivalence per day prior to admission were considered opioid tolerant based on the FDA definition [5]. We
assumed patients admitted to an acute care hospital who were using atleast 60mg of oral morphine equivalence per day prior to
admission suffered from chronic pain.
Our study group includes opioid tolerant inpatients enrolled in MediCal (California's Medicaid program) or CalOptima (OC's MediCal
program), leaving opioid tolerant patients enrolled by all other payers excluding Medicare, in our control group.
Those who did not meet opioid tolerant criteria, enrolled in Medicare, or younger than 18 years, or on hospice care were excluded.

Results
Our study found that while there are over 163 pain clinics in Orange County, only 53 clinics accept MediCal and CalOptima patients.
There are 3 million people in Orange County, of which over 650,000 patients are insured by MediCal or CalOptima, California's stateaided health insurance. 2,068 of 10,643 admitted to UCIMC in 2013 were opioid tolerant at the time of admission. 768 of these opioid
tolerant patients were insured by MediCal or CalOptima and 1,300 were insured by third party payers. The 30 day all cause readmission
rate for our study group was 20% and for our control group it was 15%. The 30 day emergency room visit rate for both groups was 69%.

Discussion
Given the limited access these patients have to outpatient specialty pain care, we reviewed their acute care utilization and found that
chronic pain patients admitted to UCIMC for any cause with state-aided insurance had a higher 30 day all cause readmission rate when
compared to chronic pain patients with third party insurance. The emergency room visits for both groups within 30 days from discharge
was high but equal.
Although national policy changes provides increased insurance coverage to those previously uninsured, our investigation shows that
increased Medicaid coverage does not decrease hospital visits or readmissions in the setting of limited access to outpatient care.
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Patients whose chronic pain is not managed by outpatient pain specialists are more likely to use acute care settings and are less likely
to have access to multimodal pain management [6].
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Abstract: 180
Medically challenging case

New-onset left bundle branch block following a
paravertebral block.
Richard Anderson, Yiuka Leung, Xiaodong Bao
Massachusetts General Hosptial and Harvard Medical School

Introduction
CLINICAL PRESENTATION
We report on an 81-year-old female with a transient, new left bundle branch block (LBBB) following a paravertebral block. This patient
with a history of an open mitral valve repair presented for a partial left lung resection due to primary lung cancer. Preoperatively an
uncomplicated single-shot paravertebral block was placed with ultrasound assistance using 25 mL of 0.5% bupivacaine with
epinephrine. She was given minimal sedation and remained communicative during the procedure; she reported no symptoms of
intravascular injection. Blood pressure, pulse oximetry, and 5-lead ECG were monitored and no arrhythmias or vital sign derangements
were noted. Approximately five minutes later she was transported into the operating room. After 50 mcg of fentanyl were administered
she developed a left bundle branch block on the monitor and a 12-lead ECG confirmed the finding. The conduction abnormality was then
followed by hypertension, with systolic blood pressure around 200 mmHg (baseline of 120-130 mmHg). Telemetry revealed no
repolarization changes and she denied chest pain or neurologic symptoms. Her pupils were unchanged.

Material and methods
ANESTHETIC MANAGMENT
The hypertension was treated with 30 mg IV labetalol. The conduction block persisted for approximately 10 minutes, then became
intermittent, then resolved entirely. Given the transient nature of the LBBB, combined with a recent normal cardiac catheterization and
excellent preoperative functional status, both the anesthesia team and her cardiologist felt this was unlikely to be due to ischemia. The
case proceeded uneventfully and she remained hemodynamically stable with no arrhythmias. Three sets of cardiac enzymes were
within normal limits as was post-operative telemetry monitoring. She was discharged to home on post-operative day 3.

Discussion
DISCUSSION
LBBB can be deemed a surrogate for more serious cardiac disease, including myocardial ischemia (1). Significant elevation of blood
pressure increases cardiac afterload and the work of the heart, potentially contributing to ischemia. In our case however, the LBBB
appeared prior to the hypertension. With her otherwise uneventful perioperative course and the temporal correlation with the block, it is
less likely that this case represented a primary cardiac conduction issue.
Cardiovascular effects due to local anesthetic toxcity (LAT) from paravertebral blocks are quite rare. Though others have reported
arrhythmias after blocks, most were in the setting of cardiac abnormalities or malpositioned catheters (2-4). This transient bundle
branch block was possibly due to LAT. Though there were no signs of intravascular injection (i.e. tachycardia, paresthesias, seizures,
etc.), there may have been an alternative pathway for cardiac toxicity. Given her prior pericardial opening for a mitral valve repair, a
potential conduit exists for LA travel to the conducting system. If any LA entered the pleural space, the fluid could track anteriorly to the
opened pericardium. Proceeding with the case was a multidisciplinary decision, made after a detailed discussion with her cardiologist
and the surgical team.
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Publishing her case as a case report was discussed with the patient.
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Abstract: 181
Medically challenging case

Continuous infraclavicular brachial plexus block
for phantom limb pain.
Jenny A. Varughese, Jennifer Eismon, Yashar Eshraghi
MetroHealth Medical Center, Case Western Reserve University

Introduction
Continuous peripheral nerve catheters (cPNC) have been shown to decrease opioid consumption, improve pain control and improve
patient satisfaction. The use of cPNC for phantom limb pain has allowed flexibility of both duration and density of local anesthetic
effects. A 27 year-old right hand dominant obese male presents with a crush and burn injury with an exposed ulna after his arm was
caught in a hay baler. The patient was emergently taken to the operating room for right distal forearm amputation with subsequent
surgeries during the hospital admission. Acute pain was consulted on POD #0, as patient’s pain was not controlled on IV PCA. A right
infraclavicular nerve block with catheter placement for continuous infusion for phantom limb pain was placed under ultrasound
guidance. Under sterile technique, an infraclavicular nerve catheter was placed successfully. A bolus dose was not administered and
Bupivacaine 0.125% at a basal infusion rate of 10cc/hr was initiated and monitored daily for potential side effects and local anesthestic
toxicity. During the hospital course, the patient had significant pain relief with minimal use of systemic opiates. The cPNC remained in
place for the two weeks of his hospital stay. In-house physical and occupational therapy was started on POD# 3.The patient underwent 3
other subsequent debridement of the wound during the hospital course as well. Based on the patient’s demographics and health status,
the patient was approved to be discharged with the cPNC and a home health nurse for catheter care. The impact of cPNC on analgesia
include a dramatic decrease in supplemental opioids, opioid related side effects and sleep disturbances are further benefits. The
decreased time to adequate ambulation as well as time to start physical therapy with an ambulatory cPNC compared to systemic
opioids have also been described in literature. The socio-economical aspect of anesthesia remains an important issue and the use of
cPNC must be selected for use in appropriate candidates only.
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Abstract: 189
Scientific abstract: Regional anesthesia

Discharge-Readiness following Tricompartment
Knee Arthroplasty: Adductor Canal versus Femoral
Continuous Nerve Blocks; A Dual-Center,
Randomized Trial
Anthony Machi, Jacklynn Sztain, Nicholas Kormylo, Sarah Madison, Wendy Abramson, Amanda Monahan, Bahareh Khatibi, Daniel
Sessler, Ken Nakanote, Brian Ilfeld
University of California San Diego

Introduction
Continuous femoral nerve blocks provide effective postoperative analgesia for tricompartment knee arthroplasty but are associated
with decreased quadriceps strength and an increased falling risk. A newer nerve block, the adductor canal block (ACB), also provides
postoperative analgesia and causes less quadriceps weakness; but, the relative benefits of a continuous ACB compared with a
continuous femoral nerve block upon discharge readiness remain unknown.

Material and methods
Following IRB approval and written, informed consent, subjects were prospectively randomized to either an ACB or femoral perineural
catheter. All received a 3-day ropivacaine 0.2% infusion beginning at 6 mL/h basal with a 4 mL bolus and 30-min lockout using an ambIT
infusion pump (Summit Medical, Sandy, Utah). The primary outcome was the time to attain four discharge criteria: (1) adequate
analgesia; (2) independence from intravenous opioids; (3) ability o independently stand, walk 3 meters, return and sit down; and (4)
independently ambulate 30 meters. Infusions were managed to permit maximal physical therapy engagement and optimal analgesia
and could be increased or decreased 2ml/h up to twice per day as necessary with preference given to the ability to perform physical
therapy.

Results
The percentage of subjects who reached the two mobilization criteria on postoperative days 1 and 2 was 72% and 95% for those with an
ACB catheter (n=39), but only 27% and 76% in subjects with a femoral catheter (n=41; both p<0.001; Fig. 1). Difference in pain scores at
rest and intravenous opioid requirements were minimal, but femoral infusion improved dynamic analgesia (P =0.01 – 0.02; Fig. 2).
Subjects with an ACB catheter reached all four criteria in a median [interquartile] of 55 [42 – 63] hours, compared with 61 [49 – 69] hours
for those with a femoral catheter (95% CI: -13 to 1 hours; P=0.12). Fifty-one percent of subjects with a femoral catheter had their basal
infusion rate decreased by postoperative day 3 while 30% of subjects with an ACB catheter had their basal infusion rate increased during
the same period (P<0.001). Subjects with ACB catheters reported greater degrees of pain (NRS 4 [1,6]) during their physical therapy
sessions compared with the group with femoral catheters (NRS 2 [2,3]; P=0.02).

Discussion
Compared with a continuous femoral nerve block, a continuous ACB decreased the time to achieve adequate mobilization for discharge
following knee arthroplasty. However, this resulted in minimal overall earlier discharge readiness because both groups experienced
similar analgesia and intravenous opioid requirements that—in most cases—exceeded the time to attain adequate mobilization.
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Abstract: 190
Scientific abstract: Regional anesthesia

A Case Series of Patients Utilizing Both Regional
Analgesia and Rib Stabilization for the
Management of Multiple Traumatic Rib Fractures
Christina Boncyk, Melanie Donnelly, Jagan Ramamoorthy, Suresh Agarwal
University of Wisconsin Hospital and Clinics

Introduction
Rib fracture pain remains a major cause of morbidity following traumatic injuries.1,2 Short-term benefits of surgical rib stabilization
include improving patient pain scores and facilitating ventilator wean3 with long-term data describing decreased pain and disability at
12-48 months.4-6 We aim to describe the concurrent use of regional analgesia in this subset of patients as a feasible option for perioperative pain management.

Material and methods
Following local IRB approval, a retrospective single-center chart review for traumatic rib fracture stabilizations performed between
January 1, 2013 and December 31, 2013 was completed. Rib stabilization was offered and performed on patients with three or more
consecutive rib fractures demonstrating flail physiology, difficulty weaning from the ventilator, or excessive pain and disability
refractory to conventional therapies. Twelve were identified, 10 of whom received regional analgesia. The two subjects who received
stabilization without regional analgesia had issues related to spinal clearance, high rib fracture level (1st/2nd ribs), pneumocephalus,
subarachnoid hemorrhage, and/or morbid obesity. Endpoints examined included death, total hospital days, and duration of regional
anesthesia.

Results
The median age of subjects was 61.5 years old (60% males; 40% females), with a median ISS of 24.5 as calculated by Baker et al. Results
regarding number of rib fractures, associated injuries, stabilization, and regional data are described in Table 1. The Acute Pain Service
was consulted on all patients prior to surgical stabilization and regional analgesia initiated prior to stabilization in all but 1 subject
(where regional was initiated on day of procedure). Catheter placement was delayed in half (n=5) of subjects due to anticoagulation
requirements, spinal clearance, and/or hemodynamic instability. Regional analgesia included epidural catheter placement in all
subjects with 1 subject utilizing additional paravertebral catheter placement following failed epidural analgesia. The median number of
hospital days was 17 and there were no deaths.

Discussion
Surgical rib stabilization and regional analgesia have independently been shown to decrease pain following traumatic rib fractures with
effects on ventilator, hospital, and ICU days remaining controversial.4,5,8-10 Our institutional review illustrates the concurrent use of
regional analgesia with surgical stabilization to be feasible for addressing perioperative pain management in these patients. As
evidenced by variations in day of initiation and discontinuation, factors affecting regional analgesia (institutional, patient-specific,
provider preference) confound results. Further studies to investigate optimal time for initiation and discontinuation of regional
analgesia with timing of surgical stabilization are warranted.
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Table 1: Summary of Subject Injury, Regional, and Stabilization Data. Day of hospital admission = Day 1.
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OPIOID INDUCED LOSS OF LOCAL ANESTHETIC
POTENCY IN RAT AND MAN
Qing Liu, Jacques. E Chelly, Michael. S. Gold
Univ of Pittsburgh Med Ctr

Introduction
Peripheral nerve blocks with local anesthetics (LAs) have become an integral part of postoperative pain management particularly for
patients undergoing major limb procedures such as such as Total Knee Arthroplasty (TKA). And while postoperative pain management
in patients with a history of chronic opoioid use may be difficult with systemic opioids because of opioid tolerance, there is anecdotal
evidence suggesting that these patients may also be less responsive to LAs. The purpose of the present study was 1) to determine if there
is a difference in postoperative LA use in opioid naïve and opioid tolerant patients undergoing TKA and 2) whether this difference could
be recapitulated in a preclinical model.

Material and methods
A retrospective analysis was performed on the electronic medical records of opioid naïve and opioid tolerant patients who received
peripheral nerve blocks for a primary TKA procedure at a single hospital. In addition, the potency and efficacy of LA-induced block of
compound action potential (CAP) propagation was determined in isolated sciatic nerves harvested from naïve and opioid tolerant (10
mg/kg s.c. for 7 days) rats.

Results
Significantly (p < 0.01) more (113.53 ± 21.6) bupivacaine and opioids were used in chronic opioid patients (n = 67) than in opioid naïve
patients (61.27 ± 13.4, n = 70). . There was no difference (p > 0.05) between groups with respect to postoperative pain (VAS = 4.35 ± 1.03).
Nor was there a difference between groups with respect to evidence of motor block, as determined by changes in muscle strength. In the
rat sciatic nerve, there was a significant (p < 0.01) decrease in LA potency in nerves from opioid tolerant rats (EC50 = 530 ± 13.6 μM, n = 8)
compared to nerves from naïve rats (EC50 = 184.33 ± 17.41 μM, n = 8).

Discussion
Preclinical data suggest tha the apparent decrease in LA potency observed in opioid tolerant patients is due, at least in part, to intrinsic
changes in the peripheral nerve. Identification of the underlying mechanisms may suggest strategies for more effective post-operative
pain management in the growing population of opioid tolerant patients.
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Medically challenging case

Contralateral facial flushing and sweating after
interscalene block: Harlequin Syndrome
Samhati Mondal, Vimal Desai, Robert Mester
Metrohealth Medical Center

Introduction
Harlequin syndrome is a rare autonomic disorder involving unilateral hyperhidrosis and flushing of head, face and neck usually
associated with heat, stress and exercise.1 The face gets sharply demarcated into two regions at the midline, i.e. a plethoric and a pale
hemifacial areas. 2 This is usually secondary to brainstem stroke, superior mediastinal mass, spinal invasion of the apical lung cancer or
spontaneous carotid dissection but can rarely happen as idiopathic . 3 Very few cases of Harlequin syndrome have so far been reported
in peri operative set up.

Material and methods
Case Report - We report a case of 45 year old male with a past medical history of hypertension, ulcerative colitis, depression, spine
surgery was hospitalized for left humeral head avascular necrosis. He received interscalene block for pain control after undergoing left
shoulder hemiarthroplasty. The block was performed under ultrasound guidance in supine position using 20 cc of 0.5% bupivacaine
without epinephrine. Vital signs were stable during the procedure.

Results
Thirty minutes after, acute pain service was alerted for flushing and sweating on the contralateral side of the patient’s face. He denied
any visual change, loss of facial sensation or movement. On physical exam patient was not in acute distress but had contralateral
flushing of the face in V1-V3 distribution. There were no noticeable palpebral ptosis, ocular muscle deficits, and intact cranial nerves 2-12
bilaterally. Rest of the neurological exam was also benign. The symptoms resolved completely in 6 hours. Harlequin syndrome was
diagnosed secondary to the cervical nerve block.

Discussion
Main pathophysiology of this syndrome is believed to be due to compression of sudomotor and vasomotor sympathetic fibre at T2-T3 on
the ipsilateral side, leading to compensatory increased flushing and sweating on the contralateral side.1,3 This lesion may involve
parasympathetic neurons of the posterior and ciliary ganglia as well. Differentials in immediate postoperative period include acute
stroke and horner syndrome. 4 The disease course is usually benign. Spontaneous improvement occurs in less than 24 hours after
discontinuation of anesthesia or change of position of catheter. 4 Loco regional spread of bupivacaine probably caused stellate
ganglion block in our patient. Block distal to stellate ganglion only affects face whereas proximal block involves arm, neck and trunk as
well.
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A Randomized control trial evaluating the effects
of a new learning tool on Needle Image Accuracy
Skills during Ultrasound guided Regional
Anesthesia.
Sanjib D. Adhikary, Demetrius Karanzalis, Patrick M. McQuillan, MD
Penn State Milton S. Hershey Medical Center

Introduction
Theoretically, ultrasound imaging may increase efficacy and safety by allowing visualization of the needle pathway and local
anaesthetic spread around the nerve.1 In addition to knowledge of anatomy and general principles of ultrasonography, USRA requires
learning new skills such as image interpretation, needle-beam alignment, and needle trajectory tracking.2, 3 Since the ability to acquire
the necessary skills to perform USRA is subjective and not yet validated, it is difficult to recommend a single, effective training
pathway.4This study was designed to evaluate the effectiveness of a new learning tool for Needle Insertion Accuracy (NIA) skills, during
ultrasound guided regional anaesthesia (USRA) procedures, in a simulation scenario.

Material and methods
After Institutional Review/ethics Board (IRB) approval and informed consent, thirty participants were enrolled in a randomised control
study. The participants, after filling out a pre-test form and familiarising themselves with the equipment, viewed a pre-recorded video of
a definite USRA task. As a baseline they performed the same task 3 consecutive times where the NIA skills were recorded. All participants
were then randomly divided into two groups: experimental and control. All participants practised the USRA tasks for up to thirty
minutes. The experimental group practised using the new tool and the control group practised without it. Both groups repeated the
same task as for the pre-test that was evaluated similarly.

Results
Participants of both the control and experimental groups had similar baseline characteristics with respect to previous experience and
exposure to USRA procedures. The experimental group exhibited a significantly larger positive NIA score difference overall (post-test
score minus pre-test score) (p< 0.008) than the control group. ( figure 1) Additionally, inexperienced participants using the new tool had a
larger NIA score difference overall (p= 0.001) compared to experienced participants.

Discussion
This prospective randomised study evaluated the effect of utilising a new tool7 for learning NIA skills during USRA procedures in a
simulation scenario. To our knowledge, this is the first study that evaluates needle to image/eye coordination during USRA. Compared
to trainees who practised without the new learning tool, score differences for overall NIA skills were higher for trainees who practised
with it, and were particularly higher than the control group on two key components: movement of the needle and contact with the
target. This study demonstrated that the new learning tool helps in short term improvement of NIA skills during an USRA procedure. It is
more effective for novices compared to experienced participants.
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Analysis of demographic and cultural factors
influencing pre-operative expectations and the
actual experience of post-operative pain
Brittany Hulings, MA, Harjit Singh, MD, Jarbadan Nancy Ruth , BS, Christie Mulvey, Sanjib D. Adhikary
Hershey. PA

Introduction
It has long been noted that cultural context exerts an influence on the experience of pain. However, little research has been performed
to isolate the most influential cultural factors on patients’ expectations and experience of pain in the perioperative period. Our goal is to
assess the cultural factors, including age, gender, socioeconomic status, education level, spiritual/religious belief, and language spoken
at home, that can mediate the expectations and experience of pre- and post-operative pain for surgeries regarded as “low-pain”,
“moderate-pain”, and “severe-pain” procedures, through a questionnaire at Penn State Hershey Medical Center (PSHMC). It will also
provide a perspective on pain experienced not just immediately pre- and post-operatively, but also at a later follow-up time point to
assess persistent experience of pain, which may influence the way in which clinicians choose, in the future, to treat surgical pain for
patients of different cultural groups.

Material and methods
Patients undergoing minimally invasive, cardiothoracic, gynecologic, or orthopedic operative procedures at PSHMC, during a three
month period, were invited to participate in an IRB approved prospective longitudinal study at the time of their pre-operative visit. At
that time, they were given a survey (S1) containing questions about demographics, pain experience, and post-operative pain
expectations. The participants were given another survey (S2) in the post-operative period to address aspects of their pain experience
and pain expectations for when post-op pain had subsided. Finally, participants were assessed at 3 weeks post-op with another survey
(S3) about their pain experience since the procedure. Patients’ pain experiences were analyzed based on answers to pre-op cultural
questions. Statistical analysis was conducted by the Biostatistics and Bioinformatics Core at PSHMC.

Results
Fifty-two patients (17 male, 35 female) were enrolled in the study. The results were analyzed according to participants’ gender,
spiritual/religious belief, belief in the use of herbal supplements for pain relief, education, and income. On survey S1, spiritual/religious
participants expected significantly more pain than non-spiritual/religious participants in the immediate post-op period (p=0.02). On
survey S1, more educated participants showed a significant modestly lower pain expectation for after post-operative pain had subsided
(p=0.05). On survey S2, they expressed a significantly lower effect of pain on general activity (p=0.03) and a significantly lower pain
expectation for pain levels after post-operative pain had subsided (p=0.02). On survey S1, patients who self-reported a lower income also
indicated a significant modestly increased expectation of pain after post-op pain had subsided (p=0.05).

Discussion
Specific cultural factors influence the expectation and experience of pain in the perioperative period, including spirituality, education,
and income. This understanding may help clinicians to better understand and treat perioperative and chronic pain in the future.
However, a larger-scale study, in an area that is more culturally heterogeneous, should be conducted to confirm these influences and to
analyze other potential factors that may impact this experience.
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The Adductor Canal Block Combined with IPACK
Improves Physical Therapy Performance and
Reduces Hospital Length of Stay
T J Myers, C E Elliott, M E Patterson, K S Bland, L C Thomas, J R Soberon Jr, K D Osteen, D M Yuratich, B D Nossaman, M C Scarbrough

Introduction
Operative pain following total knee arthroplasty (TKA) limits postoperative rehabilitation and hospital discharge. The femoral nerve
block (FNB) provides effective analgesia but is associated with quadriceps muscle weakness, limiting ambulation. The adductor canal
block (ACB) provides effective analgesia with less quadriceps muscle weakness1. However, posterior knee pain is also encountered
following TKA. It has been postulated that ultrasound-guided local anesthetic infiltration of the Interspace between the Popliteal Artery
and the Capsule of the posterior Knee (IPACK) provides posterior knee analgesia. The objective of this study is to compare the
effectiveness of an IPACK block in conjunction with an FNB or ACB for analgesia, effectiveness of physical therapy, and time to hospital
discharge.

Material and methods
Following IRB approval, a retrospective chart review of 45 consecutive patients undergoing primary unilateral TKA at Ochsner Medical
Center from 10/24/14 to 1/8/15 was performed. All patients received multimodal analgesia, including an IPACK with 30cc of 0.25%
ropivacaine under ultrasound guidance. The FNB group received an ultrasound guided FNB catheter with 30cc of 0.25% ropivacaine,
while the ACB group received an ultrasound guided adductor canal catheter with 30 cc of 0.25% ropivacaine. Both catheter infusions
were initiated at a rate of 6-8cc/hr of 0.2% ropivacaine. Pain scores and opioid consumption were recorded every 8hrs from the block
placement ±3 hrs for 48 hrs. Physical therapy performance was recorded twice daily for two postoperative days. Time to discharge was
also recorded.

Results
Twenty-two patients were in the ACB/IPACK group with 23 in the FNB/IPACK group. Demographic and VAS scores were not statistically
significant between the groups. Ambulation distance was statistically improved for the first 3 of 4 measurements in the ACB/IPACK
group. Additionally, more POD#1 and #2 discharges occurred in the ACB/IPACK group (Table 1).
IPACK: Interspace between the Popliteal Artery and the Capsule of the posterior Knee; ACB: Adductor canal block; VAS: Visual pain
scores; PACU: Post-anesthesia care unit; POD: Post-operative day; am: morning session; pm: afternoon session
VAS
PACU,
[IQR]
8 hrs,
[IQR]
16 hrs,
[IQR]

Femoral/IPACK
Group
2 [0-2]

ACB/IPACK
Group
2 [2-4]

P
Distance
value Travelled(ft)
0.1565 POD#1am, [IQR]

Femoral/IPACK
Group
4 [1-11]

ACB/IPACK
Group
14 [6-46]

P
value
0.0017

4 [0-6]

4 [0-6]

0.6071 POD#1pm, [IQR]

25 [9-35]

49 [25-109]

0.0015

2 [0-5]

3 [0-4]

0.7865 POD#2am, [IQR]

60 [25-80]

100 [60-150]

0.0159
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24 hrs,
[IQR]
32 hrs,
[IQR]
40 hrs,
[IQR]
48 hrs,
[IQR]

4 [0-7]

3 [0-5]

0.2904 POD#2pm, [IQR]

100 [60-135]

80 [40-110]

3 [0-6]

2 [0-5]

0.2950 Discharge Day

2 [0-6]

4 [0-5]

0.8699 POD#1, %

0

9

4 [0-6]

4 [0-5]

0.2013 POD#2, %

31

64

POD#3, %
POD#4, %

52
17

27
0

Discussion
With no significant difference in the demographics of the two groups, the ACB/IPACK group had non-inferior VAS scores. Their
performance with PT was significantly improved as well as decreased time to discharge.
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An Atypical Cause of Low Back Pain : Baastrup’s
Disease
Roger Haddad, Oluseyi Ogundimu, Aman Upadhyay
Henry Ford Hospital

Introduction
Baastrup’s disease is the development of a neo-arthrosis between adjacent spinous processes, caused by breakdown of the interspinous
ligament. This syndrome develops when there is close approximation and impingement of two adjacent spinous processes; it is also
known as disease of “kissing spines”. Patients report increased pain with extension and alleviation of pain with flexion of back.

Material and methods
A 42 year old African American female presented to her primary care physician (PCP) with an 8 month history of back pain. The patient
was initially managed by her PCP with NSAIDs, Neurontin, muscle relaxants and physical therapy. The patient rated her pain initially as
a 9/10, and described it as a stabbing pain across her back. The patient reported increased pain with extension, which decreased on
flexion. MRI findings:MRI findings showed contour irregularity with bone marrow signal changes in the superior aspect of the L4 spinouts
process, favored to be degenerative. She was then referred to the pain clinic and upon evaluation; her pain on physical examination was
localized to the L4 spinous process. Her pain was easily reproducible with palpation to the area and with extension of the lumbar spine.
After reviewing her imaging we decided that her pain was likely due to her Baastrup’s disease and she was offered a diagnostic spinous
process injection.

Results
Using AP fluoroscopy, the L3-L4 space was identified, and skin overlying the target areas was superficially localized with 0.5 ml-1%
lidocaine. Using AP and lateral fluoroscopy, a 22GA spinal needle was advanced until it abutted the L3-L4 spinous process. Then the level
was injected with 1 mL of Isovue-M 300. The space was then injected with 3 ml of block solution, washout of contrast was seen. Block
solution contained 40mg Depo-Medrol mixed with 2 mL 0.5% preservative-free Bupivacaine.

Discussion
The prevalence of Baastrup’s as a cause of back pain is unknown (likely low prevalence) and it is not usually considered in the differential
diagnosis for back pain. As such, the challenge that faces the pain physician is to show that the radiographic findings correlate with the
physical exam and history. Fluoroscopic injections have been used for years as diagnostic/therapeutic tools in cases of lumbar facet
and sacroiliac pain. Given her symptomatology and failed conservative treatment, it was felt that an injection may help in treating her
pain. Following her injection she had 2 follow ups visits which she described no pain over a 6 month. Patient discontinued her pain
medications.
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Sheared Epidural Catheters: Do We Have The
Evidence To Proceed Safely?
Rebecca Scholl, Antonio Gonzalez Fiol, Anthony Sifonios, Vanny Le
Rutgers--New Jersey Medical School

Introduction
Epidural catheter breakage or fragmentation is a rare but potentially serious complication of neuraxial anesthesia. Morbidity of
retained catheters includes neurological or vascular compromise, fragment migration, infection, subcutaneous effusion, and future
restrictions on MRI imaging. Soft tip catheters have advantages over conventional catheters for their less frequent incidence of
paresthesias, intravascular puncture, and inadvertent intrathecal placement. We report an uncommon occurrence of a soft tip epidural
catheter (B. Braun Perifix® FX Springwound Epidural Catheter) shearing upon difficult removal. This case prompted us to study the
tensile strengths of the three most commonly used epidural catheters in our institution to mitigate this undue risk for our patients by
educating anesthesiologists on the durability of our catheters and the safest removal technique when faced with resistance.

Material and methods
An 80-year-old male smoker with severe COPD on home O2 was scheduled for biopsy and radical resection of soft tissue tumor of left
calf. Pre-surgical pulmonary function tests demonstrated severe obstructive lung disease with FEV1 of 26%, ratio 35% and diffusion
capacity of 38%. Given the patient’s comorbidities and severe COPD, he was not cleared by his pulmonologist for general anesthesia;
the anesthetic plan was for lumbar epidural catheter placement with sedation.
A combined spinal-epidural was performed with the patient in the sitting position. The epidural was successfully placed after one
attempt at the L3-4 vertebral interspace using a 17G Tuohy needle with loss of resistance to air. Significant bony resistance was noted
when initially inserting the Tuohy needle. The spinal needle was inserted through the Tuohy needle and placement confirmed by the
return of clear CSF. A spinal dose of bupivacaine 0.75% 1.6 mL was administered. Subsequently, the epidural catheter threaded with
minimal impedance not requiring excessive manipulation. The case proceeded under sedation with no adverse events.
At the conclusion of the case we encountered significant resistance with catheter removal. Repeated attempts resulted in stretching
and loss of integrity of catheter. Ultimately, after a subcutaneous microdissection using a hemostat, we were able to remove the
catheter by pulling at a more proximal location under the skin. The epidural catheter tip was intact. In the PACU, a lumbar x-ray series
confirmed no retained catheter fragments.

Discussion
This patient’s x-ray demonstrated multiple osteophytes at the level of our epidural placement, L3-4. We hypothesize that the cause of
the catheter stretching, upon removal, was due to shearing on these osteophytes. Care was made to avoid any retrograde motions
while inserting the catheter that could cause shearing on the Tuohy needle with placement. Additionally, our proposed mechanism is
supported by the multiple bony encounters with advancement of the Tuohy needle. Epidural catheter fragmentation or breakage is a
rare occurrence; however, its concerning sequelae and this case encouraged us to investigate and compare the tensile strengths of
three popular soft tip catheters (B. Braun Perifix® FX Springwound, Arrow FlexTip Plus® , and Smiths DuraFlex® Epidural Catheters) at
our hospital. Each catheter’s tensile strength is currently being evaluated, with the aid of engineering science, which will serve as the
foundation for our recommendations concerning each catheter’s durability. Additionally, we outline a systematic approach to difficult
catheter removal.
This case serves to educate anesthesiologists on the epidural catheter that is least susceptible to shearing which is especially important
for patients who have anatomical features that may increase the risk of fragmentation or breakage.
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Abstract: 206
Medically challenging case

Enucleation of intraocular tumor in patient with
Marfan Syndrome: Extrapolating the technique in
critically ill patients.
Mirella Barcellos, Robson Furlani, Francisco Marques Lobo

Introduction
Regional anesthesia has become an excellent option, mainly for approach from critical ill patients1. With the advances of new
techniques, needles, catheters, local anesthetic with lower neuro and cardiotoxicity, assistance of neuroestimulador and ultrasound,
with knowledge of orbital anatomy and adjuvant drugs, there was significant reduction of morbity and mortality in perioperative
surgery2.

Material and methods
A 59-years-old male patient, 90 kg, 202 cm, ASA IV, Marfan Syndrome3, with intraocular tumor, without continuity with the central
nervous system, scheduled for enucleation of the right eye, because of the chronic pain. The Marfan Syndrome is
an autosomic dominant disease of the connective tissue that involves musculoskeletal (Fig.1), ophthalmic (Fig.2) and cardiovascular
system. In this case, the patient had musculoskeletal disorder, past medical history of bilateral amaurosis after retinal detachment and
also cardiovascular manifestations evidenced by an ecodoppler exam, including: Atrial Fibrillation, Left Ventricular Ejection Fraction of
18% (Teich), Left Ventricle Hypokinesia, Insufficiency Mitral and Aortic Calve in head grade, moderate Tricuspid Insufficiency
and Pulmonar Hypertension. Treated daily with: caverdilol (12,5 mg), digoxin (0,125 mg), furosemide (40 mg), losartan (50
mg), spironolactone (25 mg) and acetylsalicylic acid (100 mg). Discontinued use of warfarin 7 days before surgery.

Results
Therefore, performed a regional block with conscious sedation at intraoperative. The choice of which technique was based on the new
concept of Ophthalmic Anesthesia4, with approach of the combined block. The first puncture was the inferolateral
transconjunctival (ILT)5 and the second was the caruncular (C)6 , both in the right eye. In the operating room, the patient was placed in
dorsal decubitus, venoclysis in left upper limb was performed with 18G catheter and saline 0,9% solution infusion was started. Oxygen,
at rate of 3L.min-1, was administered by nasal catheter. Monitoring consisted of cardioscopy at all five derivations, pulse oxymetry,
and no-invasive blood pressure. For sedation, 40 mg propofol and 50 mcg fentanyl intravenous was administered. After 5 min, the
ophthalmic block was made with 20 mm needle (BD), used 75 mg of the ropivacaine 1%7,8 and 75 mcg of the clonidine9, 8 ml at total. The
puncture ILT with 5ml, and the puncture C with 3ml. After 10 min, with the patient conscious, was oriented about pain verbal scale
during surgery (0=no pain, 10=worst pain). Throughout procedure (2hours and 30 min), obtained just answer zero (0), and was
only administered 3 mg of midazolan this time. There is no hemodynamic instability. The patient went to recovery room, and remained 3
hours there.

Discussion
In conclusion, a regional anesthesia can be safe especially in critically ill patients, changing the prognosis for them. Whereas, on the
other hand, general anesthesia (balanced general or tiva), could require invasive monitoring and care in the intensive unit.
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Scientific abstract: Regional anesthesia

Total dose of lidocaine and the effect on duration
of a single-injection peripheral nerve block: a
paired, triple-masked, randomized, controlled
study in healthy volunteers.
Pia Jæger, Zbigniew J. Koscielniak-Nielsen, Karen Lisa Hilsted, Ulrik Grevstad, Volkert Siersma, Maria Louise Fabritius, Jørgen B. Dahl
Rigshospitalet, University of Copenhagen

Introduction
Single-injection peripheral nerve blocks are restricted by limited block duration. Increasing the total dose (mass) of local anesthetics
may prolong duration. The dual aim of the present study was to investigate the effect of five doses of lidocaine on duration of an
adductor canal block (ACB) and to validate test methods used to assess block duration.

Material and methods
We performed two paired, triple-masked, randomized, controlled studies in healthy, young men. Study 1 included 14 subjects each
receiving four ACBs (20 ml) with different treatments: 40, 80 and 160 mg lidocaine, and saline (used for validation). Study 2 included 14
new subjects receiving two ACBs (20 ml) with 100 and 300 mg lidocaine. Lidocaine and ACB were chosen for logistical reasons (limited
duration and minor motor impairment, respectively). We assessed sensory (saphenous distribution area) and motor block pre-block,
and every hour post-block using the following modalities: pin-prick (primary endpoint), alcohol swab test, warmth and heat pain
detection thresholds, tonic heat stimulation, electrical stimulation, and quadriceps muscle strength. Data from both studies, at 1 h
post-block, were used to validate the tests. IRB approval: H-4-2013-051 and H-6-2014-025.

Results
Study 1 showed an overall difference in duration between lidocaine doses in the pin-prick - , alcohol swab -, and tonic heat stimulation
tests. When comparing the specific means the only significant differences were seen between the 40 and 80 mg doses (pin-prick, mean
difference 1.2 ± 1.3 h, 95% CI: 0.3 to 2.0 h, P=0.009, table 1). However, none remained significant after Bonferroni correction (α = 0.05/13 =
0.004) and the 40 mg dose resulted in unreliable blocks in five subjects. Despite a threefold increase in total dose, only one single test
(table 1) showed a prolongation in block duration (heat pain detection threshold, likely a type 1 error). The alcohol swab test had the
highest sensitivity (100%) and specificity (100%) for diagnosing presence or absence of block, while electrical stimulation and muscle
strength were no better than guessing (figure 1).

Discussion
Contrary to former beliefs, we did not find that increasing total dose of lidocaine prolonged block duration. Study 1 showed a trend
towards longer duration, however, this was likely due to the unreliable blocks following the 40 mg dose. The alcohol swab test showed
the highest validity for differentiating between presence and absence of block. The low accuracy seen in the muscle strength test is
probably an intrinsic limitation for the primarily sensory ACB.
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Abstract: 208
Medically challenging case

Thoracic epidural versus paravertebral catheter for
extensive pleural dissection during
pneumonectomy
Barbara Guzman, Brock Andreatta
Loyola University Medical Center

Introduction
We describe a case of a paravertebral catheter which was discontinued after surgical resection extended into the paravertebral space
during a pneumonectomy. A thoracic epidural was placed in the recovery room which adequately controlled the patient’s pain
postoperatively.

Material and methods
A 58 year-old male with past medical history of COPD and polysubstance abuse presented for left pneumonectomy after a recent
diagnosis of poorly differentiated squamous cell carcinoma of the left upper lobe. Thoracic epidural and paravertebral were discussed
with the surgeon as possible options for postoperative pain control. Paravertebral was initially chosen due to a concern for hypotension
in the perioperative period. Ultrasound guided paravertebral catheter was placed on the left side at T6. 20mL 0.5% bupivacaine with
1:200,000 epinephrine was injected. Placement was smooth and without complications. Intraoperatively, the parietal pleura was
incised to provide greater exposure for pneumonectomy. The paravertebral catheter was therefore removed and T7 thoracic epidural
was placed in the recovery room for postoperative pain control. IRB waived formal approval of the medically challenging case.

Discussion
Thoracotomies are generally considered to be exquisitely painful surgeries. If this pain is not well controlled the patient is at increased
risk for developing pulmonary complications1. Epidurals have long been considered the gold standard for post-thoracotomy pain
control but more recently multiple studies and reviews have begun to favor paravertebral blocks over thoracic epidurals. It has been
found that paravertebral blocks provide similar levels of pain control with decreased complications, including hypotension, compared
to epidurals2-4. No study considers that surgical resection may extend into the paravertebral space making it a less desirable choice
compared to epidural. In this case the catheter was immediately removed when the paravertebral space was entered by the surgeon. If
the surgeon had tried to work around the catheter he could have possibly damaged, dislodged, or cut it. Also, the effectiveness of the
block may have been altered after the integrity of the paravertebral space had been disrupted. To our knowledge this is the first time
this complication has been described. The risk of possibly having to discontinue a paravertebral catheter after the paravertebral space
is entered by the surgeon should be considered when choosing between paravertebral block and thoracic epidural for thoracotomy and
especially pneumonectomy.
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Intraoperative image of pneumonectomy. Patient is in right lateral decubitus position. Photograph was taken facing the anterior aspect of the patient.
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Pleura is incised and paravertebral catheter is visible in the surgical field.
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Abstract: 209
Medically challenging case

Use of 3D Ultrasound Technology for Bilateral
Paravertebral Injection of Liposomal Bupivacaine
in a Patient with Ventricular Tachycardia Storm and
BiVADs
Jacob Hutchins
University of Minnesota

Introduction
A 56 year-old male with a history of a large anterior myocardial infarction in 2010 and subsequent coronary stents and ICD placement
for post-myocardial infarction left ventricular dysfunction presented to an outside hospital after reports of his AICD firing twice and
complaints of dizziness and chest tightness. During his hospitalization, he had repeated shocks for ventricular tachycardia, which
worsened after a coronary angiogram. He subsequently underwent ventricular mapping and ablation, which failed and he was then
transferred to the University of Minnesota for further care 6 days after the initial event. He continued to have repeated episodes of
ventricular tachycardia and 8 days after the initial event developed ventricular tachycardia storm and underwent emergent BiVAD
placement with a Heartmate internal left ventricular assist device (VAD) and a Levitronix external right VAD. Despite the BiVADs,
repeated internal and external shocks, and large doses of antiarrhythmic infusions he remained in ventricular tachycardia storm. The
regional anesthesiology service was consulted for possible paravertebral injections 13 days after the initial event.

Material and methods
Procedure: Due to the patient's unstable nature and inability to transfer the procedure was performed in the CVICU. He remained on a
heparin drip at the time of placement at 500 units/hour. His INR was 1.75, PTT was 39, and Xa levels were < 0.1. Consent was obtained for
the procedure and the off label use of liposomal bupivacaine.
We typically place our paravertebrals using a transverse probe orientation and an in-plane needle technique with the patient in the
lateral decubitus position. However, when the patient was placed in the lateral decubitus position he went into decompensated
ventricular tachycardia and thus a modified lateral decubitus position was used. Because of this we were unable to perform the
paravertebrals in the in-plane transverse approach and had to use an out of plane parasagittal approach. An X6-1 3D Philips ultrasound
probe was placed in the parasagittal orientation at T2 on the right. The x-plane mode was used to obtain both an in plane and out of
plane view of our needle. The needle was advanced lateral to medial with ultrasound view of both transverse in plane and parasagittal
out of plane. The needle and tip of needle were visualized so as to ensure a one-pass needle placement and avoid trauma to the bony
structures. When the needle reached the paravertebral space 5 mL of 0.5% bupivacaine with epinephrine 1:200,000 was injected
followed by 10 mL of 1.3% liposomal bupivacaine. Then the 4D mode of the Philips Epiq machine was utilized to ensure adequate local
anesthetic spread in the paravertebral space. The procedure was performed on the contralateral side using the same technique as
above.

Results
Ten minutes after injection of the second side the patient converted to sinus rhythm and remained out of ventricular tachycardia for 58
hours except for one episode where the VAD speeds and volume status were suboptimal. When these were corrected he converted back
to sinus rhythm. During this time period he was weaned of a majority of his antiarrhythmic and vasopressor infusions. At around 58
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hours after the paravertebral injections he developed intermittent non-sustained ventricular tachycardia. The non-sustained
ventricular tachycardia was easily controlled with an esmolol infusion until he was able to have a repeat ventricular mapping and
ablation, which was successful.

Discussion
This is the eighth patient at our institution in which we have used a paravertebral injection to convert ventricular tachycardia storm.
However this is the first in which the patient had an external VAD and first in which 3D ultrasound technology was used. We used
liposomal bupivacaine in an off-label manner to provide an extended duration of the sympathectomy in order to allow the heart the
ability to rest and repair. Catheters were not an option due to the need for a heparin infusion. Because of this need for anticoagulation
and the inability to place the patient in the optimal position for the block placement, the utilization of the 3D ultrasound technology
allowed for more accurate and safe placement of the paravertebral injections. The x-plane mode allowed for a real time in-plane and
out-of-plane view of the needle to allow for optimal needle visualization in suboptimal conditions.
This medically challenging case illustrates the possibility of using bilateral single shot high thoracic paravertebral blocks with liposomal
bupivacaine to provide an extended duration sympathectomy in patients with ventricular tachycardia storm. It also highlights the
importance of a new ultrasound technology to assist with improved visualization of needle placement and local anesthetic spread.
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Scientific abstract: Regional anesthesia

Efficacy of Adductor Canal with Liposomal
Bupivacaine on Postoperative Pain Control in
Patients Undergoing Total Knee Arthroplasty
Jacob L. Hutchins, Nicholas Peterson
University of Minnesota

Introduction
Introduction: The use of intra-articular injections of ropivacaine has been shown to benefit analgesia after knee replacement surgery.
However the benefit of the intraarticular injection is time limited both in the initial onset postoperatively and the duration of local
anesthetic used. Adductor canal blocks have been shown to provide decreased postoperative pain in this surgical population.
Adductor canal blocks with liposomal bupivacaine are off-label and as such have not been studied. By combining
preoperative adductor canal injections of liposomal bupivacaine with intra-articular injections of ropivacaine we sought to decrease
the need for postoperative opioids and to improve analgesia for patients receiving unilateral total knee arthroplasty.
Objectives: To determine the effect on analgesia on combining an adductor canal with liposomal bupivacaine (off-label use) to
intraarticular injection with ropivacaine in unilateral total knee arthroplasty

Material and methods
Methods: This was a University of Minnesota IRB approved, retrospective chart review from October 6, 2014 to Jan 5, 2015. The
standard of care group received an intraarticular injection ropivacaine and no regional anesthesia. The adductor canal group received
the same intraarticular injection however they also received a preoperative ultrasound-guided adductor canal block with liposomal
bupivacaine. Those patients with chronic opioid use or received a bupivacaine adductor canal were excluded. Each adductor canal
block was performed mid thigh. The injectate consisted of 10 mL of 0.25% bupivacaine and 10 mL of liposomal bupivacaine for a total
volume of 20 mL. Charts were reviewed to obtain baseline patient and surgery characteristics, opioid use, maximal and minimal pain
scores, length of stay and any complications.

Results
Results: There were 38 patients who underwent unilateral knee arthroplasty during this time period who either received an
intraarticular injection alone (16) or intraarticular injection with preoperative adductor canal with liposomal bupivacaine (7). 15 were
excluded due to having chronic pain or receiving a bupivacaine only adductor canal block. There were no differences in baseline
characteristics, estimated blood loss, choice of anesthesia, and length of surgery between the two groups. Those who had an adductor
canal with liposomal bupivacaine maximal pain in the PACU compared to intraarticular alone (p = 0.04). They also received less opioids
in the PACU (p = 0.0076). From time period 0-24 hours postoperatively there was no difference in maximal and minimal pain scores and
opioids. From time period 24-48 hours postoperatively those who had an adductor canal block had decreased maximal pain scores
(p=0.011) and decreased opioids (p = 0.044) when compared to intraarticular alone. From time period 48-72 hours postoperatively those
with adductor canal block had decreased maximal pain scores (p = 0.0138) however there was no difference in opioid use. The total
postoperative opioid use was significantly lower in the adductor canal group compared to intraarticular only group (p = 0.044). The
median length of stay was also significantly decreased in the adductor canal group (70.23 hours vs. 85.6 hours p = 0.05).

Discussion
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Discussion: The improved pain in the PACU suggests that a preoperative adductor canal block provides early postoperative benefit to
the intraarticular injection alone. With no difference in max pain at 0-24 hours but a significant decrease at 24-48 and 49-72 hours this
study shows that the adductor canal with liposomal bupivacaine (off-label) provided extended pain control beyond the duration of
the intraarticular injection. These findings also show that the addition of an adductor canal block with liposomal bupivacaine to an
intraarticular injection leads to decreased total opioid use and decreased length of stay when compared to intraarticular injection
alone. A decrease in length of stay by 13.37 hours would result in a cost savings of $529.22 at our institution. Further prospective
randomized trials are needed to verify these results.
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Scientific abstract: Regional anesthesia

Patient education and obtaining informed consent
for regional anesthesia before the day of surgery
reduces block-related delays.
Brandon S. Brooks, Joydip Barman, Alisa Sides, Thomas R. Vetter
University of Alabama Birmingham

Introduction
Obtaining informed consent for a regional anesthetic block on the day of surgery involves a detailed discussion of the block technique,
risks, benefits, and expectations with a patient who may be unaware of the plan to use the block for postoperative analgesia. This
process can lead to confusion and anxiety1 in a patient expecting only a general maintenance anesthetic. The time needed to
adequately educate and consent the patient can decrease the time available for the anesthesiologist to perform the block and thus
affect throughput time, resulting in operating room (OR) delays. To address this opportunity to improve the patient’s experience and
care, a new preoperative consent process was developed and tested.

Material and methods
As part of their preoperative orders, our orthopedic surgeons requested that their patients receive a nerve block for postoperative
analgesia. These patients were then identified by our Preoperative Assessment, Consultation, and Treatment (PACT) Clinic staff to
initiate the consent process. While in the PACT Clinic, patients were educated about regional anesthetic blocks by watching a video and
receiving an informational brochure. The attending anesthesiologist in the PACT Clinic then answered any remaining patient questions
and obtained written informed consent for the block. Using one orthopedic surgeon’s patients as a pilot, we collected initial blockrelated delay data. After two months, we noted a reduction in in block-related delays. The program was expanded to our remaining
orthopedic surgeons. Nine months of pre-intervention data were collected (April 1, 2013 through December 31, 2013) and compared to
nine months of post-intervention data (March 1, 2014 through November 30, 2014). A subset of three high volume surgeons was studied
for block utilization. Institutional Review Board (IRB) approval has been granted.

Results
Regional block-related delays demonstrated a statistically significant, 65% relative decrease (Chi2=84.9, p<0.001) in the postintervention group (14.6% delays) compared to the pre-intervention group (41.8% delays). A p-control chart demonstrated a major
chronological decrease in special cause variation. There was an operationally significant trend of an 8.9% increase in the proportion of
patients for whom a block was ordered in the pre- versus post-intervention groups by the subset of surgeons (Chi2=1.8, p=0.085). Patient
satisfaction scores remained constant at 9.1 (0=Not Satisfied, 10=Extremely Satisfied) in the intervention groups.

Discussion
When performed before the day of surgery, patient education and informed consent for regional anesthetics for postoperative analgesia
can improve patient throughput by reducing block-related OR delays. The PACT Clinic can serve as a venue to achieve this goal, thereby
adding value by decreasing delays on the day of surgery.
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Medically challenging case

Neuromodulation for Chronic Bilateral Occipital
Neuralgia; a Common Technique With a Not So
Common Outcome
Brad Culling, Nels Dahlgren, Jennifer Dillow, Adam Weinstein
University of New Mexico

Introduction
Long-standing, intractable migraine pain secondary to Occipital Neuralgia is exceptionally difficult to treat. Current therapy
includes psychological, behavioral, pharmacological, and interventional treatments including ultrasound guided steroid injections,
pulsed radiofrequency, and cryoablation. Patients who have failed these treatments often undergo neuromodulation with implantable
occipital nerve stimulators. The procedure is relatively straightforward and often provides patients with a large reduction in their
chronic pain. We describe a patient who underwent bilateral Occipital Neuromodulation lead and generator implantation with lead
erosion secondary to his CPAP mask, tight fitting baseball cap, and very short haircut.

Results
A 42 y.o male presented to the pain clinic with a history of chronic bilateral occipital migraines after suffering a traumatic brain
injury following an accident during his military career. The patient had been suffering from migraines for multiple years and had failed
pharmacologic treatment including Buprioprion, Citalopram, Clonazepam, Gabapentin, Hydrocodone, and Morphine IR. Of note, he
also wore a CPAP mask at night for OSA and typically wore tight fitting baseball caps. His current pain medications included
Oxycodone, Methadone, Baclofen, and Methocarbamol. The patient underwent an ultrasound guided bilateral peripheral occipital
neuromodulation trial. The patient reported a 90% reduction in headache intensity with an approximate 48% reduction in daily oral
morphine equivalents. He then underwent permanent lead and generator implantation with St. Jude S-Series steerable paddle leads..
On follow up, it was discovered the Occipital leads had eroded through the patients’ skin. The leads were subsequently explanted and
the patient was started on antibiotics. Prior to re-implantation, the patient was required to grow his hair out to 1 inch, discontinue
wearing tight fitting baseball caps, and to modify his CPAP mask in such a way that it did not sit directly over the occipital leads. The
decision was also made to re-implant percutaneous circumferential leads as opposed to the initial S-series unidirectional leads.

Discussion
This case highlights several key aspects of occipital neuromodulation with respect to both device and patient selection. First, the
patient’s tight fitting CPAP mask and baseball cap sat directly over the permanent occipital leads, causing lead erosion. Given many
patients with OSA will suffer from chronic migraine headaches, there may be a growing number of patients with OSA undergoing
Occipital neuromodulation. Selecting the proper CPAP mask and lead placement will help eliminate the problem of lead erosion in this
patient population.
Second, deciding which type of leads to use is challenging as each have potential problems. The tapered S-Series was initially
utilized to help avoid lead migration, which is an inherent problem with the more traditional un-tapered percutaneous leads. However,
the S-Series lead has a slightly larger dimension, which may have added to lead erosion. It may be clinically beneficial to develop a
Percutaneous Occipital lead with flatter dimensions, circumferential stimulation, and a taper to ensure improved anchoring and
reduced lead migration.
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Scientific abstract: Education

Resident Education in Ultrasound Guided Regional
Anesthesia Can Benefit from Experiences at a
Community Hospital
G. Kenton Allen, Alex Arriaga, Thomas Hickey, Sinh Nguyen, Robert Lekowski

Introduction
There has been a dramatic increase in the popularity of ultrasound guided regional techniques over the last decade1 and an evolving
literature supporting the use of ultrasound to guide peripheral nerve blocks (PNBs). Rotations in ultrasound guided regional anesthesia
are also shown to improve resident knowledge of relevant anatomy2. Historically, there have been deficiencies in resident training in
regional techniques4,5. A 2002 survey study of training in PNB showed that at least 41% of American anesthesiology residencies lacked an
organized approach to regional teaching, were deficient in regional rotations, and that residents in programs with formal PNB rotations
are exposed to a greater number of PNB techniques6. Coincident with the increasing popularity of ultrasound guided regional
anesthesia has come a trend for consolidation in hospital systems prompted by passage of the ACA7. Other medical training programs,
specifically family medicine, have been longstanding advocates for GME in the community hospital8. We aim to study the effectiveness
of teaching ultrasound guided regional anesthesia to CA-2 and CA-3 residents at a newly acquired community hospital.

Material and methods
Thirty-four residents participated in a pilot regional curriculum consisting of a two week regional-intensive rotation at a community
hospital. The number and variety of PNBs were recorded in a database maintained by residents on their regional rotation at the
community hospital. CA2 and CA3 residents, both those who had and had not completed the regional rotation, were surveyed regarding
their comfort level providing PNBs before and after the rotation as well as their overall satisfaction with regional anesthesia education
in residency. The institutional review board approved the study.

Results
On average, each resident performed 51 blocks in the two week rotation, which is 25% more than the 40 required by the ACGME
throughout residency. On a six point scale, CA-2 and CA-3 residents who had not completed the rotation rated their comfort level of
completing in independent PNB, on average, at 4.88, where 6 is most uncomfortable. Those residents who had completed the rotation
rated their pre-rotation comfort level, on average, at 5.18 and post-rotation comfort level at 2.00 (figure 1). CA-2 and CA-3 residents who
had not completed the rotation rated their overall satisfaction with regional anesthesia education during residency, on average, at 4.5
on a ten point scale. Those who had completed the rotation had an average overall satisfaction rating of 6.4 (figure 2).

Discussion
We have shown that a two week, regional-intensive rotation at an affiliated community hospital significantly improves resident comfort
in performing PNBs, can help achieve ACGME residency requirements and improves resident satisfaction for regional anesthesia
education. An additional benefit is that the rotation provides a primer to private practice anesthesia models. This pilot can serve as a
model for anesthesiology GME in era of hospital consolidation, and health system acquisition of community hospitals.
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Resident comfort level in providing an independent PNB before and after a two week rotation focused on regional anesthesia at a community hospital. On a six point scale, six
is very uncomfortable and one is very comfortable.

Resident regional anesthesia education satisfaction scores on a ten point scale where ten is the best possible educational experience. Satisfaction scores were compared with
those who had and had not completed the regional anesthesia rotation.
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Can the Adductor Canal Block increase functional
muscle strength of the quadriceps femoris muscle
after total knee arthroplasty? – a triple-blinded
randomized placebo-controlled trial
Johan Kløvgaard Sørensen, Pia Jæger, Jørgen Berg Dahl, Snorre Læssøe Stephensen, Ulrik Grevstad
Gentofte University Hospital

Introduction
Providing pain relief with a minimum of side effects after total knee arthroplasty (TKA) is challenging. Due to its motor sparing effect,
the adductor canal block (ACB) has shown promising results when applied as part of a multimodal analgesic regimen1. In a recent trial2,
we found the ACB to increase the maximum voluntary isometric contraction (MVIC) of the quadriceps femoris muscle, compared to
postoperative pre-block values. A weakness of that trial was the inclusion of patients only in severe pain; hence, it tells us little about the
general TKA patient.
We hypothesized that the ACB could increase quadriceps MVIC in TKA patients independent of pain severity. We planned a subgroup
analysis dividing patients according to postoperative pre-block pain scores during knee flexion.

Material and methods
We included 64 TKA patients. On the first day after surgery, Group-A received an ACB with 30 ml ropivacaine 0.75% at t0 and another ACB
with 30 ml isotonic saline after 60 minutes (t60) (after obtaining t60 measurements). Group-B received the treatment in opposite order.
This way we had a placebo-controlled trial at t60, and the disappearance of a possible difference at t120 would support our primary
findings.
We compared the effect of ACB vs placebo on quadriceps MVIC. Secondary endpoints were differences between groups in time to
perform the Timed-Up-and-Go (TUG) test, and differences in VAS pain scores.
Clinicaltrials.gov Identifier:NCT002242591. IRB approval:H4-2014-062

Results
At t60 MVIC was significantly higher in Group-A, with a median of 170% (95% CI: 156-227) of baseline, compared with 93% (95% CI: 84-98)
in Group-B, P<0.001
There was only a trend toward faster performance in the TUG test in favor of Group-A.
All differences in VAS scores, at t60, were in favor of Group-A; 18 mm (95% CI: 10-26) during the TUG test, P=0.002, 12 mm (95% CI: 6-18) at
rest, P<0.001 and 14 mm (95% CI: 5-22) during knee flexion, P<0.001. At t120 all differences had disappeared.

Discussion
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The 170% increase in MVIC strongly supports the idea that the analgesic effect of an ACB can be translated into functional muscle
strength. Notably, this effect was seen even in patients with low pre-block pain scores. Of concern, MVIC markedly decreased in two
patients (6%), a decrease compatible with spread to the femoral nerve.
It seems plausible that increased muscle strength and pain relief can be translated into enhanced mobilization; this assumption is
nevertheless not clearly supported by this study as we found only a trend towards faster performance in the TUG-test. However patients
used a 4-wheel walker with arm support, which possibly lowered the sensitivity of the test.
In conclusion, ACB increases functional muscle strength after TKA compared to placebo, but so far it remains unknown whether this can
be translated into enhanced mobilization.
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Figure 1. MVIC, presented as percentage of baseline values. Data are expressed as median (horizontal bars), with 25th to 75th (box) and 10th to 90th (whiskers) percentiles.
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Figure 2. Each dot represents individual patients pre-block and post-block (t60) MVIC values. Patients with an active ACB are divided into subgroups based on their pre-block
VAS score during flexion of the knee.
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Prospective, randomized controlled pilot study of
continuous adductor canal block after primary
total knee arthroplasty
Sahitya Denduluri, Patrick Leung, Min Lu, David Dickerson, Magdalena Anitescu, Hue Luu
University of Chicago

Introduction
A myriad of analgesic techniques have been described for total knee arthroplasty (TKA). Continuous epidural analgesia with subsequent
continuous adductor canal (AC) block has not been studied. We hypothesized that such a preventative analgesic regimen could reduce
pain and improve function after TKA as compared to epidural alone with subsequent medication management.

Material and methods
After IRB approval, enrolled patients scheduled for unilateral primary TKA with the same surgeon were randomized into control and
treatment groups. All patients received an epidural catheter preoperatively, which was then removed post-operative day (POD) 1. At this
time, based on computer-generated randomization, patients received either an ultrasound-guided AC or placebo catheter. Catheters
were connected to a concealed infusion, but only treatment catheters were infused with solution, specifically, 0.125% bupivacaine. The
catheter was discontinued on the morning of discharge, typically, POD 3. Patient blinding during the procedure was accomplished by
opaque dressings, opaque draping that prevented observation of catheter placement and, in the control group, 10 seconds of
significant pressure with a wooden applicator. With exception of the anesthesia pain service, all other medical and research personnel
were blinded.

Results
Of the 40 enrolled patients, only 14 completed the inpatient portion of the study. Reasons for the removal from the study were: voluntary
withdrawal, epidural catheter failure, protocol violation (e.g. single shot block performed instead of catheter), nocebo effect, and other
unrelated medical complications. No significant preoperative differences were observed in the two groups. Between POD 1 and POD 2, a
statistically significant improvement in knee ROM within the treatment group (P = 0.019) was noted but no significant difference was
observed in cumulative pain scores or opioid consumption at 12 hours postoperatively or at 20 hours after study catheter placement.
Both groups had significantly more cumulative opioid usage at 12 hours after study catheter placement when compared to 12 hours
after surgery with epidural in place (control P = 0.047, treatment P = 0.018). From the responses of 10 patients who participated in the
post-discharge phone interview, patient satisfaction with analgesia was found to be significantly greater in the control group (P = 0.014).

Discussion
While the sample size is small in this prospective, randomized, controlled pilot study, these results suggest that transitioning from
epidural analgesia to continuous AC block on POD 1 may be associated with improved function, specifically, increased ROM. While no
effect on pain scores and opioid consumption was observed, any such conclusions may be premature and will need to be postponed
until further data are analyzed. Thus, a large randomized study would be needed to define the role of continuous AC blockade after TKA.
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SIFI Suprainguinal Fascia Iliaca Block. A case series
of a new ultrasound approach for fascia iliaca
block.
W. Michael Bullock, Stuart Grant
Duke University Med Ctr

Introduction
Lumbar plexus block is performed commonly as an analgesic technique in hip surgery. Anterior approaches currently described in the
literature all approach the nerves with a needle insertion point below the inguinal ligament. With ultrasound anterior approaches to the
lumbar plexus are performed at the level of the inguinal crease which is well below the inguinal ligament. The lateral cutaneous nerve of
thigh (LFCN ) has variable anatomy below the inguinal ligament in its course, number of branches, and position¹. Despite the variations
in LFCN anatomy all currently described ultrasound approaches are below the inguinal ligament. This derives from chronic pain
techniques where a motor block is not desirable.
Above the inguinal ligament the anatomy of the LFCN is reliable. It is proposed if local anesthetic is placed supra-inguinal, medial to the
anterior superior iliac spine, and injected beneath the fascia of the iliacus muscle here a reliable block of the LFCN and femoral nerve can
be obtained. It is hypothesized this could provide reliable analgesia for hip surgery. In a recent study the individual injection of both the
LFCN and femoral nerve block reduced opioid consumption and pain in hip arthroplasty patients when compared to femoral nerve block
alone². In the technique proposed here both nerves are blocked reliably with one injection. This new approach is named SIFI. Suprainguinal fascia iliaca block.

Material and methods
Following IRB approval 8 patients who underwent SIFI block for hip surgery had their medical records reviewed. Medical chart review
consisted of anesthesia preoperative clinic evaluations, operative notes, perioperative progress notes, nursing flow sheets, and
discharge summaries. Pre-operative data collected includes past medical history, current medication use, and indication for surgery.
Perioperative data collected included type of anesthesia (general anesthesia versus spinal), operative time, blood loss, and
intraoperative complications, adjunctive analgesic medications, time in post anesthesia care unit (PACU), postoperative pain scores at
1, 4, 8, 12, and 24 hours, postoperative opioid consumption, time to first physical therapy, and total hospital length of stay.
SIFI block was performed using 30ml. of 0.25% ropivacaine and a 2in 22gauge Stimuplex needle (BBraun, Bethlehem PA). The anterior
superior iliac spine (ASIS) is palpated. A high frequency linear probe with depth set initially at 3-4 cm on screen is placed on the thigh
caudad to the ASIS. The probe is translated medial to lateral to identify the proximal sartorius muscle. The probe is translated caudad
keeping the sartorius muscle center of the screen until it inserts in the ASIS and the shadow of the ASIS is visible. Once the ASIS is visible
the probe is rotated to turn the medial end of the probe up towards the umbilicus. Next pressure is applied to the medial end of the probe
to gently press it into the abdominal wall. The ASIS and the iliacus muscle with the fascia above should be visible (Fig 1). The needle is
inserted out of plane from the midpoint of the probe. The end point for needle injection is deep to the fascia iliaca in the lateral part of
the iliacus muscle. 30ml of local anesthetic is injected incrementally.

Results
This descrptive case series demonstrates the feasability of SIFI in hip surgery patients. The relavent ultrasound landmarks were all easily
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visible in all subjects. All patients had good analgesia post op and there was a demonstratable change in sensation in both the femoral
and LFCN distributions.

Discussion
SIFI is a new approach to the lumbar plexus that should provide a more reliable block of both the femoral and LFCN patients using
ultrasound. The spread of local anesthetic within the muscle is consistent and similar to more distal fascia iliaca approaches. The
difference here is the injection is close to the LFCN where the anatomy is reliable. The bony landmark of the anterior superior iliac spine
is easy to identify. Prior to ultrasound the process of injecting local anesthetic above the inguinal ligament for hip surgey was
understandably not considered. Hebberd and colleagues³ realized the disadvantage of using the inguinal crease as a landmark when
they suggested their novel approach using caudad to cephalad approach with a large needle under the inguinal ligament. Fascial
hydrodissection is commonly difficult when attempted with this approach and very difficult to follow the needle in obese patients due to
the panus. Using a more direct out of plane injection technique into the iliacus muscle above the inguinal ligament is much simpler and
much more superficial. This is an initial description of of the feasability of SIFI. Further evaluation of optimal volume and a prospective
trial to assess efficacy is required.

References
1. Martins RS, Siqueira MG, Silva FC, Jr., Heise CO, Teixeira MJ. A practical approach to the lateral cutaneous nerve of the thigh: an
anatomical study. Clinical neurology and neurosurgery 2011;113:868-71.
2.Vandebroek A, Vertommen M, Huyghe M, Van Houwe P. Ultrasound guided femoral nerve block and lateral femoral cutaneous nerve
block for postoperative pain control after primary hip arthroplasty: a retrospective study. Acta anaesthesiologica Belgica 2014;65:39-44.
3. Hebbard P, Ivanusic J, Sha S. Ultrasound-guided supra-inguinal fascia iliaca block: a cadaveric evaluation of a novel approach.
Anaesthesia 2011;66:300-5.

Tables/images

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Disclosures
I confirm that I am aware of conflicts of interest in my presentation.
Details:
S. Grant BBraun Advisory Board. Grifols speaker bureau.

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Abstract: 228
Scientific abstract: Regional anesthesia

COMPARISON OF CONTINUOUS FEMORAL
NERVE BLOCK VS. CONTINUOUS ADDUCTOR
CANAL BLOCK FOR POSTOPERATIVE TOTAL
KNEE ARTHROPLASTY
Evan Sutton, Michael Ander, Matthew Charous, Patrice Murray, Scott Byram
Loyola University Medical Center

Introduction
Continuous femoral nerve blocks (cFNB) provide effective pain relief after total knee arthroplasty (TKA). Continuous adductor canal
block (cACB) has been adopted as an alternative approach for postoperative analgesia for TKA. Recent literature has demonstrated
non-inferiority of single shot adductor canal block when compared to single shot femoral nerve block for postoperative pain relief [1-3].
Moreover, it has been postulated that ACB is superior to FNB because of motor preservation at the quadriceps enabling earlier physical
therapy [1] and earlier ambulation [2].
The purpose of this retrospective chart review is to compare institutional patient analgesic satisfaction between those who received
preoperative cFNB and those who received preoperative cACB for unilateral TKA under neuraxial anesthesia.
Since the implementation of preoperative cACB at Loyola University Medical Center (Maywood, IL), members of the Acute Pain Service
(APS) have noticed worsening patient satisfaction during postoperative patient rounds compared to those who received cFNB.
Consequently, patients who received cACB have required higher local anesthetic infusion rates and higher rates of intravenous (iv)
opioid patient controlled analgesia (PCA) use for adequate pain relief. Our principal outcome measures are postoperative opioid
requirements and patient satisfaction. We hypothesize that patients with cFNB will have decreased narcotic use, improved pain scores
(at movement and rest), lower local anesthetic infusion rates, and overall higher satisfaction compared to patients with cACB.

Material and methods
After obtaining IRB approval, electronic medical records were retrospectively reviewed for patients who received a preoperative cFNB or
cACB for unilateral total knee arthroplasty under neuraxial anesthesia. Because the adductor canal block was implemented at our
institution in March 2013, only TKA cases from March 2013 through November 2014 were reviewed. Exclusion criteria were limited to
patients who were on long acting opioids preoperatively for chronic pain. Patients whose continuous peripheral nerve catheters were
removed before postoperative day (POD) #2 were excluded from the analysis, as this is a deviation from our institution’s standard
practice. Any patient who received epidural or intrathecal morphine or required conversion to general anesthesia were excluded from
analysis. Patients who were intubated postoperatively, had a prolonged hospital stay for infection/fever, or did not have a detailed
anesthetic record were excluded. Additionally, any patient who required supplemental or alternative peripheral nerve block were not
included in the data analysis.
Outcomes included hospital length of stay, average pain scores in the postoperative anesthesia care unit (PACU), average pain at rest
and with movement on POD #1 and #2, average local anesthetic infusion rate on POD #0, #1, and #2, and average postoperative narcotic
use converted into iv morphine equivalents on POD #0, #1, and #2.

Results
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This retrospective chart review is undergoing detailed statistical analysis. For the purposes of this abstract, an initial comparison was
made for all outcome measures using averages without P values. All results are detailed in Table 1.
Our retrospective comparison of continuous femoral nerve block (cFNB, n = 61) to a continuous adductor canal block (cACB, n = 51) for
patients undergoing unilateral TKA under neuraxial anesthesia, suggests the cFNB is superior to the cACB for every outcome measure.
Average hospital length of stay was 0.13 days longer for the cACB group (cFNB = 2.85, cACB = 2.98 days).
The cACB group scored 2.95 points higher on the visual analog pain scale (VAS) in the PACU (cFNB = 2.18, cACB = 5.13). Average VAS pain
at rest favored the cFNB compared to the cACB on POD #1 (cFNB = 2.46, cACB = 3.61) and POD #2 (cFNB = 1.7, cACB = 3.12). Average VAS
pain with movement favored the cFNB compared to the cACB on POD #1 (cFNB = 3.97, cACB = 5.16) and POD #2 (cFNB = 3.18, cACB = 4.27).
Average infusion rates of local anesthetic were less for the cFNB group compared to the cACB group on all postoperative days (POD #0 =
6.23 vs. 7.41 ml/hour, POD #1 = 6.20 vs. 7.60 ml/hour, POD #2 = 6.34 vs. 7.60 ml/hour respectively).

Discussion
Our institutional retrospective review of continuous peripheral nerve blockade for unilateral total knee arthroplasty under neuraxial
anesthesia suggest superior analgesia and satisfaction outcomes for patients with a cFNB when compared to those with a cACB.
Patients who received cFNB demonstrated improved postoperative pain scores in the PACU, less pain at rest, and less pain with activity
on POD #1 and #2.
Based on studies showing preservation of quadriceps motor function and earlier ambulation in patients with cACB2, we expected to find
a decreased hospital length of stay in patients who received cACB. Our findings failed to reveal a difference in hospital length of stay
when comparing the two groups. The failure to detect any change in discharge time may best be explained by the lack of any difference
in physical therapy (PT) between the two groups. A more aggressive PT regimen may allow for earlier discharge. We are unable to
comment on how the two groups compared with their willingness and ability to rehabilitate during their hospital stay as this outcome
was not measured. Based on our findings we assume that patients who received a cFNB may be more willing to participate in PT
immediately postoperatively since their pain is better controlled compared to the cACB group. However their motivation to participate
in PT may be compromised by their ability to do so because of motor blockade. This comparison would be a useful outcome to assess in
future research.
Patients who received a cFNB demonstrated a 28.1% reduction in postoperative opioid use on POD #0, a 37.1% reduction on POD #1, and
a 38.6% reduction on POD #2 compared to the cACB. Moreover, five patients with a cACB required an iv opioid PCA infusion whereas only
one was required in the cFNB group.
One patient from the cACB group required a supplemental single shot femoral nerve block and another required a single shot sciatic
nerve block to improve postoperative analgesia. Two patients from the cACB group required rescue cFNB postoperatively with
discontinuation of their original cACB. Although none of these 4 patients were included in statistical analysis, their exclusion is
noteworthy because there were no such supplemental or rescue blocks for the cFNB group.
We recognize that there are several weaknesses in our current study that may limit its external validity. Because of our exclusion
criteria, this data may not pertain to patients who received general anesthesia or those undergoing bilateral TKA. Additionally, our
average PACU VAS score may be influenced by residual spinal blockade and therefore result in lower average pain scores for both
groups. Other limitations include practitioner variability when placing a continuous femoral or an adductor canal catheter. A more
proximal adductor canal catheter may have better sensory coverage in distribution of the femoral nerve (and consequently more motor
blockade). Additionally, postoperative pain was assessed by our APS team and could be subject to interpretation by different
practitioners. Lastly, our study only measured postoperative narcotic use. Other analgesics may have been utilized as part of a
multimodal analgesic regimen and had an influence on postoperative pain scores. Despite these limitations we believe the continuous
femoral nerve block is superior to the continuous adductor canal block for postoperative TKA patients.
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Refractory status epilepticus after inadvertent
intrathecal injection of tranexamic acid treated by
magnesium sulfate therapy
Emily Herschmiller, D. Matt Hatch, Medge Owen, Evans Atito-Narh, Adeyemi Olufolabi
Columbia University Medical Center

Introduction
Tranexamic acid is experiencing a renaissance in orthopedic surgery. Studies show it is effective in reducing blood loss and preventing
the need for blood transfusion during joint replacement surgery. Likewise, regional anesthesia is predominantly utilized in the joint
replacement rooms given beneficial outcomes with regards to postoperative analgesia, thromboembolism and avoiding other
complications of general anesthesia. This poses the risk for new potential medication errors. We present a case of accident injection of
tranexamic acid during spinal anesthesia for an elective caesarian section that was effectively treated with magnesium sulfate after
other appropriate interventions failed.

Discussion
Immediately following intrathecal injection of 2cc of solution, the patient developed severe back pain, followed shortly thereafter by
muscle spasm, tetany and agitation. After failure of spinal anesthesia, a used ampule of tranexamic acid was found on the spinal tray,
having similar appearance to a vial of 0.5% hyperbaric bupivicaine, resulting in a medication error. General anesthesia was induced.
Muscle spasm and tetany persisted until non-depolarizing neuromuscular blockade was administered. Hemodynamic instability,
ventricular tachycardia and status epilepticus developed, which were refractory to multiple pharmacologic interventions, including
phenytoin, diazepam, thiopental infusion, midazolam infusion and amiodarone infusion. Magnesium sulfate was eventually
administered postoperatively in the ICU, which successfully terminated her seizures, a novel use of this drug. Unfortunately, the
patient’s condition deteriorated on postoperative day 3, and she dies after suffering cardiopulmonary arrest due to mechanical
complications unrelated to her treatment.
There are several case reports of similar reactions from intrathecal tranexamic acid injections, with some cases proving fatal.
Hemodynamic support in an ICU setting, combined with magnesium sulfate therapy to control seizures and potentally CSF lavage may
potentially limit the morbidity and mortality associated with this unfortunate event. This case report will explore another accidental
intrathecal tranexamic administration in comparison to previous reports and describe the potential mechanism(s) of how magnesium
may work to treat these patients.
It is unfortunate that errors occur in medicine. Incorrect drug administration can produce devastating results. With the increasing use of
tranexamic acid and regional anesthesia in orthopedics, and more providers due to anesthesia care team models, the potential for
errors increases. Constant vigilance is essential for anesthesia providers when administering medication, especially when packaging
appears similar. In our case, two similar vials were mistaken and the patient received an unintended medication with fatal
consequences. Magnesium sulfate stabilized the patient when other measures failed and may be a treatment option for refractory
seizure activity after unintended intrathecal tranexamic acid injection.
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Presumed S1 Transforaminal Epidural Steroid
Injection Induced Reactivation of Herpes Zoster
Along the Corresponding Dermatome
Brandon Rein, Bunty Shah, Julia Caldwell, Vitaly Gordin
Penn State Milton S. Hershey Medical Center

Introduction
Varicella-zoster virus (VZV) is a neurotropic virus that has the unique ability to remain latent for years after a primary infection.
Ultimately, this can lead to the clinical condition of shingles. This virus primarily targets afferent sensory neurons and can remain
dormant in the sensory dorsal root ganglia. Reactivation of this latent infection within the aforementioned ganglia can lead to axonal
transport, resulting in shingles. Motor neuron involvement has even been reported in 0.5-31% cases of Herpes Zoster, even though
afferent sensory neurons are affected most often [1]. Key characteristics of this syndrome include neuralgic pain and segmental or
radicular vesicular lesions. Lifetime incidence is approximately 10% to 20% of the population [2].
We present a case of a 52 year-old female who developed a herniated L5-S1 disk with left leg weakness and numbness associated with
bowel and bladder dysfunction. Subsequently, she underwent successful left –sided L5-S1 diskectomy, but complained of persistent
pain, weakness, and paresthesias.

Material and methods
A left-sided S1 transforaminal epidural injection with local anesthetic and corticosteroid was performed in this patient without
technical difficulty.

Results
Within 2-3 days after the procedure, the patient reported the development of a vesicular rash in the S1 dermatome as highlighted in
figure 1. She was started on gabapentin and the rash eventually resolved.

Discussion
Our literature search revealed multiple case reports of reactivation of VZV following surgeries as well as interventional pain procedures.
However, in many of these case reports, there was no clear relationship between the target level of intervention, and resultant
dermatomal lesions [3]. This case is unique in that the VZV lesion that developed was observed only in the dermatome corresponding
exactly to the target level of pain intervention, which was not reported in our literature search. We feel that this case report lends
credence to the theory that mechanical trauma to the dorsal root ganglion may be responsible for reactivation of dormant VZV [4].
Patient consent was obtained for the presentation of this case report.
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Figure 1: Posterior view of patient. Note scattered vesicular lesions of the left S1 dermatome following a left S1 transforaminal epidural injection.
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Abstract: 231
Scientific abstract: Chronic pain

A novel outpatient intravenous infusion therapy for
fibromyalgia
Vijay Parekh, Kutaiba Tabbaa
Case Western Reserve University: Metrohealth Medical Center

Introduction
Fibromyalgia is a chronic and debilitating neuromuscular disorder affecting 10 million people in the United States. It is the most
common cause of musculoskeletal pain in women between the ages of 20 and 55 years old. Specialists estimate that the healthcare
related costs are between $12-14 billion each year.³ These patients are also likely to have concurrent depression (25-50%) that may be
the product of or worsen their symptoms. FDA approved pharmacotherapies are limited and carry multiple side effects. Intravenous
infusion therapy has recently become a new technique to help patients with symptoms refractory to conventional treatments.

Material and methods
We retrospectively looked at charts of ten patients who had a diagnosis of fibromyalgia and were on chronic neuroleptic and/or antidepressant therapy. We identified the patients who were offered intravenous infusion therapy. The mixture consisted of ketamine 30 mg,
ketorolac 30 mg, propofol 100 mg, and lidocaine 300 mg in a 500 mL 0.9% NS bag. Patients reported their pain scale (0-10) upon arrival to
our outpatient surgery center and then subsequently upon discharge. Standard ASA monitors were applied and the infusion was
delivered over 30 minutes with a standard infusion pump. Vital signs were frequently assessed and supplemental nasal cannula oxygen
was applied from the onset of therapy. Standard telephone follow up was conducted to determine how long and how much
overall pain relief the patient experienced.

Results
The average age of our patients was 49.7 years. The Numeric Rating Scale (NRS-11) showed an average decrease of 6.9 (7.3 to 0.4) points
during the immediate post-infusion period. During the follow-up telephone conversations the patients reported feelings of 80% pain
relief for two weeks and up to 60% of pain relief for weeks three and four. As needed pain medication consumption was also lower during
that same period.

Discussion
Intravenous lidocaine infusion therapy was successfully reported at the 2013 ASA meeting.¹ Additionally, successful studies using
ketamine infusions reinforces the notion that infusion therapy may be an answer to refractory disease.² Our combination targets
multiple pain mediators and may provide an even longer pain relief then single medication infusions. Our goal is to break the continuous
cycle of chronic pain and the synergistic response of medications seem to complement each other. The basic principles of
pharmacology would suggest that these drugs are metabolized much earlier than the reported pain relief period of these women.
Therefore, our infusion may temporarily “reset” the abnormal pain regulation seen in fibromyalgia. We have no disclosures or conflicts
to report and have obtained documented consent by our patients to present these findings.
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Abstract: 232
Medically challenging case

UNILATERAL APPROACH TO NEUROLYTIC
SUPERIOR HYPOGASTRIC PLEXUS BLOCK FOR
CHRONIC PELVIC PAIN ASSOCIATED WITH
CANCER
Kathryn Price, Till Conermann
Allegheny Health Network

Introduction
Neurolytic superior hypogastric plexus blockade[SHPB] is a safe and effective technique for pain relief for cancer-associated chronic
pelvic pain[1,2]. SHPB reduces opioid consumption, improves quality of life, and decreases initial and long-term pain scores[2]. Medical
literature often describes bilateral or transdiscal approaches to SHPB[1,2], however, there is limited focus on evaluating efficacy of a
single, unilateral, non-discal approach to pain management.

Material and methods
A 44-year old female presented with intractable chronic rectal pain secondary to metastatic cervical cancer. She underwent total pelvic
exenteration complicated by small bowel obstruction progressing to perianal fistula development. Pain was throbbing, burning in
quality localized in the pelvis and fistula region. For one year, her pain was managed on progressively increasing opiate therapy
producing debilitating side effects of tremors and sedation with prolonged usage. Following evaluation, she was amenable to a
diagnostic SHPB and consented to the classic bilateral posterior approach. During consultation, she described significant anxiety about
the procedure and that her left-sided pelvic pain recently increased compared to the right. Hence, the procedure began on the left. She
was prepped, draped and positioned prone in the standard fashion. Needle position and adequate contrast spread along the
sympathetic chain was confirmed under fluoroscopy. Ten milliliters 0.25% ropivacaine was injected. She received immediate 50%
reduction in her overall pain with left-sided treatment only and refused continuation secondary to anxiety. Per patient preference for
the quickest, least invasive approach and her increasing anxiety during the procedure, a unilateral approach was pursued two weeks
later for the therapeutic SHPB. Eight milliliters 7% aqueous phenol was slowly injected during the procedure. The patient tolerated both
procedures well without complications.

Results
She reported at least 50% reduction in symptoms immediately following the therapeutic SHPB. After one week, she significantly
decreased her dilaudid PCA requirements and was more ambulatory at home. She continued to have excellent pain control for two
further months.

Discussion
This case report indicates that a left-sided SHPB can provide significant relief for bilateral pelvic pain secondary to metastatic cervical
cancer. Cross-communication between the left and right superior hypogastric plexuses[3] or spread across the prevertebral space
midline likely contributed to the bilateral pain reduction under the unilateral approach. Literature suggests the left superior hypogastric
plexus may contribute more to pelvic innervation[3,4]. When patient preference for a less invasive approach, time constraints, anxiety
or anatomical barriers presents limitations to the standard bilateral approach, a left-sided SHPB can provide significant relief for
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bilateral pelvic pain. Future studies should investigate efficacy utilizing a unilateral vs bilateral approach as well as differences between
left versus right-sided SHPB techniques.
Funding:none.
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Abstract: 233
Medically challenging case

A Case of Both Gabapentin and Opioid-induced
Hallucinations: Is there a common operant
explanatory mechanism?
Eellan Sivanesan, Melvin C. Gitlin, Keith A. Candiotti
University of Miami/Jackson Memorial Hospital

Introduction
A 65 year-old woman with a past history of opioid-induced visual hallucinations with fentanyl, pentazocine, and hydromorphone also
experienced them with the initiation of gabapentin therapy for treatment of severe right flank pain after undergoing computed
tomography guided radiofrequency ablation for renal cell carcinoma. Several days after the ablation she developed pain, described as
lancinating with accompanying hyperesthesia and allodynia. With the cessation of gabapentin treatment, the hallucinations ceased.

Material and methods
N/A

Results
N/A

Discussion
Opioid-induced hallucinations are a recognized potential complication of such therapy. A proposed mechanism of action involves
opioid-induced dopamine dysregulation[1-6]. In particular, an over activation of the mesolimbic dopaminergic system has been
implicated in many of the central side effects including hallucinations, drowsiness, confusion, and nightmares[3,6]. This system projects
from the ventral tegmental area(VTa) to the nucleus accumbens(NAc)[5]. The u-opioid receptors located in the VTa potentiate this
pathway[3]. Susceptibility may be due to medication interaction, underlying schizophrenia, genomic variants including cathecol-omethyltransferase, or other predisposing factors[1,2,4-6].

Gabapentin-induced hallucinations have been previously reported. Potential complications of treatment with the α2 δ-1 voltage gated
calcium channel blockers gabapentin and pregabalin have included visual hallucinations, auditory hallucinations, and aggressive
behavior[7-9]. Possible mechanisms suggested for this have included altered gastrointestinal L-amino acid transport, antiepileptic
induced paradoxical neuroexcitation, or paradoxical effects on GABA receptors[6-7,9-10].

This case of a patient who experienced both opioid and gabapentin induced visual hallucinations appears to be the first such case
reported in the literature and suggests the possibility of a common provocative mechanism that warrants future study.
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Medically challenging case

Femoral and sciatic nerve blockade for surgical
anesthesia in an anticoagulated LVAD patient
presenting for removal of an infected knee implant
Bryant Tran, Vanila Singh
Stanford University Medical Center

Introduction
CASE DESCRIPTION
Patient consent was obtained for this report.
A 57 year old male patient with a left ventricular assist device (LVAD) presented to our medical center for removal of an infected right
knee implant. Recurrent prosthetic knee infection precluded the patient from moving forward with heart transplantation.

The patient was admitted pre-operatively for enoxaparin bridging from outpatient warfarin therapy. Studies on the morning of surgery
revealed an INR of 1.2.

Pre-operatively, an ultrasound guided femoral nerve block was performed first. A 22G, 100mm echogenic block needle was directed into
the appropriate compartment, and 20 cc 0.5% ropivacaine was injected and visualized with ultrasound.

The patient was then placed in left lateral decubitus position for an infragluteal sciatic nerve block. A nerve stimulator was connected to
a stimulating block needle and was directed toward the sciatic nerve until plantar flexion was elicited. 20 cc 0.5% ropivacaine was given.
Motor and sensory block was confirmed in the appropriate nerve distributions.

Intraoperatively, anesthetic maintenance was provided with a laryngeal mask airway and low-dose sevoflurane (0.9%-1.4%). After
completion of the procedure, the patient was awake and alert within ten minutes, the LMA was removed without incident, and patient
was transported to the intensive care unit.

Notably, the patient did not require any pain medication until 14 hours after the procedure. From an anesthetic standpoint, the patient
had an uneventful recovery.

Discussion
The American Society of Regional Anesthesia guidelines state that laboratory studies should confirm an INR of 1.4 or less and that
1
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therapeutic enoxaparin should be held for over 24 hours before regional anesthetic techniques are utilized1. However, the most recent
literature suggests that anticoagulated patients can safely receive peripheral nerve blocks, and even indwelling catheters, without
hematologic complication2.

Incorporation of regional anesthesia has been known to reduce morbidity and hospital length of stay3. Our patient received a myriad of
benefits from peripheral nerve blockade, which included a reduction in anesthetic and analgesic requirement, prevention of airway
instrumentation, and a rapid emergence after the procedure.

In conclusion, this report adds to a growing body of previous reports that demonstrate the safety and efficacy of femoral and sciatic
nerve blocks in patients that are on anticoagulation therapy4. By providing a safe perioperative plan, this patient was able to proceed
with surgery and become eligible for heart transplantation.
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Scientific abstract: Regional anesthesia

Saphenous neuropathy after total knee
arthroplasty and continuous adductor canal block
– a case series
Bryant Tran, Steven Merlone, Jean-Louis Horn
Stanford University Medical Center

Introduction
While adductor canal catheters have rapidly gained popularity in clinical practice, the incidence of saphenous neuropathy after this
block has not been determined. We present a case series of saphenous neuropathy after total knee arthroplasty with adductor canal
catheter placed for post-operative analgesia.

Material and methods
IRB approval was obtained for this retrospective chart review at our medical center. Patients with saphenous neuropathy were
identified, and data was obtained through the electronic medical record.

Results
Pre-operatively, none of the five patients had comorbidities or pre-existing neuropathy that would place the patient at increased risk for
nerve injury. All of the patients had a nerve catheter placed awake under ultrasound guidance. All surgeries were then done under
spinal anesthesia. Procedure length and tourniquet time were an average of 90.5±15.5 and 58±10.7 minutes, respectively. Bolus dose
ranged between 15-20 cc of 0.25% ropivacaine or bupivacaine.
Post-operatively, all patients received a 0.2% ropivacaine continuous infusion at 4-6 cc/hr until post-operative day 2. Symptoms in all
patients were all located in the saphenous nerve distribution, but time, severity, and treatment varied (Table 1). Neither MRI nor EMG
testing were done for any of the patients. One patient was referred to a pain management clinic.

Discussion
To date, saphenous nerve injury from adductor canal block has not been described in the literature. Severity of symptoms in our
patients varied.
Femoral neuropathy manifests similarly after TKA and femoral nerve block; a large meta-analysis quoted its incidence at 0.34:100 (1).
Prolonged tourniquet time and high concentration local anesthetic infusion have been identified as risk factors for nerve injury (2,3,4),
but neither of these risk factors were likely culprits in this series of patients.
In summary, the safety of adductor canal catheters compared to femoral nerve catheters remains unclear. The incidence and the
mechanism of neurologic injury remains unknown.
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Table 1. Symptoms and treatment for saphenous neuropathy.
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Medically challenging case

ULTRASOUND-GUIDED TRANSVERSUS
ABDOMINIS PLANE BLOCK FOR THE TREATMENT
OF POSTOPERATIVE PAIN FOLLOWING ILIAC
CREST BONE GRAFTING
Kathryn Price, Rafik Tadros
Allegheny Health Network

Introduction
Iliac crest bone grafting[ICBG] is commonly used for a variety of reconstructive surgical procedures. Patients can have severe pain from
harvesting often worse than the primary site of operation. Intercostal nerves[T11,T12] and the iliohypogastric nerve[L1, L2] innervate
the iliac crest and overlying skin. A transversus abdominis plane[TAP] block effectively anesthetizes T6-L1 which can reliably supply pain
control for ICBG. Growing evidence supports TAP block as a feasible technique for postoperative analgesia following ICBG, however, it is
not currently common practice. This case series provides further support of TAP block efficacy in improving postoperative pain relief
after ICBG.

Material and methods
Patient one was a 61-year old female with osteopenia and a left distal radius and ulna fracture undergoing an open reduction internal
fixation[ORIF] with ICBG harvesting. She consented for preoperative left-sided supraclavicular block and TAP block.
Patient two was a 51-year old male with a history of hypertension, diabetes, CAD, COPD presenting with a left clavicular non-union. He
was scheduled for a left clavicular ORIF with ICBG and underwent a left-sided interscalene and TAP block prior to surgery.
The TAP procedure performed for both patients was identical. Premedication of 2 mg midazolam and 50 mcg fentanyl was provided.
Standard monitors were applied with a small bolus of Lactated Ringers solution. Patients were prepped, draped and placed supine.
Identification of pertinent anatomical sites was performed under ultrasound guidance. A 21-gauge needle in-plane with a short-axis
view was used for puncture. Twenty milliliters of 0.5% ropivacaine[with 4 mg dexamethasone additive] was injected into the fascia
between the transversus abdominis and internal oblique muscles. Circumferential spread was confirmed with ultrasound. Patients were
tested using cold alcohol wipes and blunt needles for adequate sensory blockade using their contralateral side as a control. Appropriate
sensory blockade was achieved. No complications occurred.

Results
Patient one was intubated using induction agents of propofol and rocuronium with sevoflurane for maintenance. No further
intraoperative opiates were required. Postoperatively, she received a total of 50 mcg fentanyl twice for minimal pain at the primary
surgical site[3/10 on the verbal numeric pain scale].
Patient two was intubated with induction agents of 50 mcg fentanyl, propofol, and succinylcholine. Sevoflurane was used for
maintenance and no further opiate therapy was utilized intraoperatively nor immediately postoperatively.

Discussion
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Inadequately controlled postoperative pain leads to unanticipated or prolonged hospitalization, decreased satisfaction and adverse
clinical outcomes. These cases demonstrate ICBG site pain was successfully treated via TAP blockade. Patients required minimal opioid
usage contributing to decreased side effects, earlier functionality and reduced hospitalization. Ultrasound-guidance allowed for direct
visualization and quick, effective spread of local anesthetic without complications. Procedure time less than 10 minutes makes this
technique easily incorporated perioperatively. Additional RCTs are necessary to confirm efficacy and identify long-term benefits.
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Ultrasound-guided image of transversus abdominis plane block for Patient 2
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Ultrasound-guided image of transversus abdominis plane block for Patient 1
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Medically challenging case

Retrolaminar Paravertebral Blocks Provide Safe
Pain Relief to a Patient on BuprenorphineNaloxone with Contraindications to Neuraxial
Anesthesia
Adam Weinstein, Jose Zeballos
Brigham and Women's Hospital

Introduction
Managing acute post thoracotomy pain is especially challenging for patients on buprenorphine-naloxone. Abnormal coagulation
further complicates management by limiting neuraxial anesthesia choices. The relatively newer technique of retrolaminar
paravertebral block provides an efficacious safe regional option for these challenging circumstances.

Material and methods
Case: A 23-year-old male with multiloculated empyema presented for video-assisted thoracoscopic decortication. The patient had a
history of intravenous drug abuse managed with oral buprenorphine-naloxone 8mg/2mg tablets twice a day, last taken on the day of
surgery. Surgery was performed uneventfully under general anesthesia. Postoperatively the patient’s pain was poorly managed with a
hydromorphone PCA. On postoperative day one the patient’s pain continued to escalate with splinting. His PCA was switched to
fentanyl and over the next 24 hours he required over 3000 mcg despite adjuncts of acetaminophen, ketorolac and gabapentin. These
measures provided little relief. An INR of 1.5 precluded neuraxial anesthesia. The patient consented to a retrolaminar paravertebral
block. A large linear ultrasound probe was used to scan the back in a sagittal plane to identify the depth of the lamina, transverse
processes, ribs and pleura. Depth to lamina was determined to be 2.5cm and used as a safety guide. A 22-guage 50 mm block needle was
inserted perpendicularly to the skin, 1cm lateral to the spinous process at both T7 and T9 and advanced until lamina was contacted. Ten
milliliters of 0.5% ropivacaine were injected at each site. Pain relief was achieved in five minutes. Symptoms returned ten hours later, at
which time the procedure was repeated. On postoperative day three, 72 hours after discontinuation of buprenorphine-naloxone the
patient’s pain regimen was switched to oral opioid analgesics with adequate pain control.

Discussion
The increasing use of buprenorphine-naloxone for treatment for opioid addiction poses challenges in acute postoperative pain
management. Some literature suggests the drug should be discontinued for a minimum of 48 hours prior to surgery, but this cannot be
planned in urgent cases. Neuraxial anesthesia can be an efficacious tool to control pain; in our patient, however, an elevated INR
precluded this technique. Paravertebral blocks carry a similar bleeding risk to neuraxial blocks, along with risk of pneumothorax and
neuraxial injection.
Recently a retrolaminar paravertebral technique has been proposed which provides similar efficacy of pain relief to the classic
approach, but with more safety and technical ease. While the classic approach relies on advancement of the needle beyond the
transverse process, the retrolaminar approach advances the needle directly into the vertebral lamina (Figure 1). Due to the anatomic
location of the block and injection of local anesthetic there is minimal to no risk of bleeding, nerve injury or pneumothorax in
comparison to a traditional paravertebral block.

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Pain control with opioids is typically not as challenging once 48 hours have elapsed since last dose of buprenorphine-naloxone. In this
case we were able to provide adequate pain relief with minimal risks before oral opioids became effective.
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Figure 1. Diagram showing needle placement in a classic paravertebral block (y) and retrolaminar (x). Reproduced with permission from Zeballos Zeballos et al.
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Abstract: 241
Scientific abstract: Regional anesthesia

Adductor Canal Blocks using Liposomal
Bupivacaine versus Continuous Femoral Perineural
Infusions for Postoperative Pain Following Total
Knee Arthroplasty
Erin Tracey, Peter Formby, Hisani Edwards, Michael Newman, Andrew Mack, Scott Grabill, Michael Kent
Walter Reed National Military Medical Center

Introduction
Femoral nerve catheters (FNC) have shown consistent efficacy in improvement of postoperative pain following total knee
arthroplasty1-3. Adductor canal blocks/catheters have also exhibited significant benefit4,5. With its reported prolonged duration (up to
72 hours)6, we compared outcomes in patients receiving adductor canal (AC) blocks with liposomal bupivacaine versus patients who
received a two day continuous femoral perineural infusion of ropivacaine following total knee arthroplasty.

Material and methods
A retrospective chart review was performed of patients receiving either liposomal bupivacaine within the AC (off label use) or a two day
FNC ropivacaine infusion following total knee arthroplasty. All patients received a general anesthetic and were prescribed identical
multimodal analgesic regimens postoperatively to include oxycontin, acetaminophen, and celecoxib with as needed oxycodone and
hydromorphone. Patients in the liposomal bupivacaine group received a preoperative AC block with 10 ml of 0.5% bupivacaine and
133mg of liposomal bupivacaine followed by a posterior capsule injection of 20 ml of 0.25% bupivacaine and 133 mg of liposomal
bupivacaine intraoperatively by the surgeon. Patients in the FNC group received a preoperative FNC with 20 ml of 0.5% ropivacaine
followed by a two day infusion of 0.2% ropivacaine. The FNC group also received a posterior capsule injection intraoperatively with a
mixture of 0.5% ropivacaine, toradol andclonidine. Outcomes measures included pain ratings within the PACU and the first two
postoperative days (Numerical Rating Scale- NRS), opioid usage, and time until discharge as defined by physical therapy criteria.

Results
The charts of 47 patients were reviewed. There were 23 patients in the liposomal bupivacaine AC block group and 24 patients in the FNC
group. Median (interquartile range) PACU Pain scores (5.1 (3.6–6.4) vs. 2.7 (0.6–5.9), p =0.013) and PACU opioid use measured in
morphine equivalents (46.5 (30.3-69.7)mg vs 15.2 (0-42.4) mg, p =0.005) was significantly greater in patients receiving AC blocks with
liposomal bupivacaine. Further, median pain scores throughout postoperative day zero as measured by the NRS (4.5 (3.5-5.1) vs 3.3 (1.64.5), p =0.020) were significantly greater in patients who received adductor canal blocks with liposomal bupivacaine. However, pain
scores and opioid throughout postoperative days one and two were not significantly different. There was a trend towards longer
median time to meet physical therapy discharge criteria between FNC and liposomal bupivacaine AC block groups (69 (47-74) hours
versus 47 (38-72) hours respectively, P= 0.67).

Discussion
It has been postulated that liposomal bupivacaine may obviate the need for continuous perineural infusions. With recent studies
suggesting non-inferiority between AC catheters and femoral catheters4,5, our group has recently attempted the use of liposomal
bupivacaine within the adductor canal as a replacement for femoral nerve catheters following total knee arthroplasty. While pain
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scores within the first 24 hours were less in patients receiving femoral catheters, patients who received liposomal bupivacaine adductor
canal blocks performed just as well on postoperative days one and two in regards to pain scores and opioid use.
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Lumbar Plexus Catheters versus
Periarticular/Wound infiltration with Liposomal
Bupivacaine in Total Hip Arthroplasty
Kristine Lyons, Hisani Edwards, Peter Formby, Michael Newman, Andrew Mack, Scott Grabill, Michael Kent
Walter Reed National Military Medical Center

Introduction
Lumbar Plexus catheters have shown a consistent benefit in perioperative pain management following total hip arthroplasty (THA)1-3.
However, surgical infiltration has shown inconsistent results possibly due to limited duration of action4. With its reported prolonged
duration (up to 72 hours)5, liposomal bupivacaine may increase the efficacy of surgical infiltration. We compared outcomes in patients
undergoing THA who received either a lumbar plexus catheter versus surgical infiltration with liposomal bupivacaine.

Material and methods
A retrospective chart review was performed of patients receiving either lumbar plexus catheters or surgical infiltration with liposomal
bupivacaine following THA. All patients received a general anesthetic and were prescribed identical multimodal analgesic regimens
postoperatively to include extended release oxycodone, acetaminophen, and celecoxib with as needed oxycodone and hydromorphone.
Patients within the liposomal bupivacaine group received periarticular/wound infiltration with 0.25% bupivacaine and 266 mg of
liposomal bupivacaine. Patients within the lumbar plexus catheter group received a preoperative catheter placement with 20-30 ml of
0.5% ropivacaine followed by a one day infusion of 0.2% ropivacaine (ie infusion discontinued on postoperative day one). Outcomes
measures included pain ratings within the PACU and the first two postoperative days (Numerical Rating Scale- NRS), opioid usage, and
time until discharge as defined by physical therapy criteria.

Results
The charts of 46 patients were reviewed with 26 patients within the liposomal bupivacaine infiltration group and 20 patients within the
lumbar plexus catheter group. Median (interquartile range) PACU Pain scores (3.0 (0-6)) vs. 0 (0–2)), p =0.021) and PACU opioid use
measured in morphine equivalents (12.08 (0-20.67))mg vs 0 (0-2.5) mg, p =0.006) was significantly greater in patients receiving liposomal
bupivacaine infiltration. Further, median pain scores (3.5 (2.4-4.8) vs 1.3 (0.3-2.3), p < .001) and opioid use (10.5 mg (2.5-15) vs 1.25 mg (05)) throughout postoperative day zero were significantly greater in patients who received liposomal bupivacaine infiltration. However,
pain scores and opioid use throughout postoperative days one and two were not significantly different. Of note, median time to meet
physical therapy discharge criteria was significantly longer in patients receiving lumbar plexus catheters (66 (47-70) hours) versus
liposomal bupivacaine infiltration (46 (42-50) hours), p = .05.

Discussion
While surgical infiltration for THA has been shown to be inferior to lumbar plexus catheters4,6, liposomal bupivacaine purported long
duration of action possibly can increase the efficacy of surgical infiltration. Further, as an advanced regional anesthetic technique that
must be planned around anticoagulation, widespread use of lumbar plexus catheters may be limited. However, in this review, lumbar
plexus catheters were superior to liposomal bupivacaine infiltration in THA throughout the duration of the infusion. Following
discontinuation of the catheter and cessation of nerve blockade on postoperative day one, liposomal bupivacaine infiltration still did
not provide a comparative benefit throughout the rest of patients’ hospital course. Interestingly, while the liposomal bupivacaine
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group displayed inferior pain control they were able to reach discharge criteria earlier which is a consideration for further prospective
trials regarding the importance of patient reported outcomes and quality of life measures to determine the importance of optimal
analgesia versus timely rehabilitation.
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Determining Construct Validity of Virtual Reality
Spine Simulation Modules.
Reva Ramlogan, Ahtsham Niazi, Rongyu Jin, Vincent Chan, Anahi Perlas
Toronto Western Hospital, University Health Network

Introduction
Ultrasound assessment of the spine prior to neuraxial anesthesia is being increasingly used in anesthesia practice. It improves the
success of spinal and epidural anesthesia, especially for patients with underlying difficult anatomy [1,2,3]. This new application has
posed a challenge to educators, as new knowledge and skills must be taught. To assist with the teaching and learning of ultrasound
guided neuraxial anesthesia we have created an online interactive educational module (http://pie.med.utoronto.ca/vspine or
http://www.usra.ca/vspine.php). This module consists of two components: 1) spinal anatomy and 2) sonoanatomy. Our study aimed to
determine construct validity of our virtual lumbar spine simulation modules.

Material and methods
After obtaining local research ethics board approval and written participant consent, 14 anesthesia trainees with no prior experience
with spine ultrasound imaging were included in this study. Construct validity was assessed using a pretest/posttest design to measure
the knowledge acquired from self-study of the virtual spine simulation modules. Two tests (A and B) with 20 multiple choice questions
were used for the pre and post-tests. The tests had been previously locally validated on 5 novices and 5 experts (mean scores were 50%
for novices and 80% for experts). Tests A and B were used either for the pre- or post-test, at random in order to account for possible
differences in difficulty between the two tests. These tests were administered immediately before and after a 2-hour training session
using the virtual spine modules.

Results
Fourteen anesthesia trainees completed the study. Seven used test A as the pretest (Group A) and seven used test B as the pre-test
(Group B). Both groups showed a statistically significant improvement (p<0.05) in knowledge after a 1 hour session with our virtual spine
simulation modules. The mean score on the pretest was 55% + 11.2, and the mean post-test score was 77% + 8.7.

Discussion
Our results suggest that a 1-hour practice session using the online interactive virtual spine simulation model significantly improves the
knowledge of spinal anatomy and sonoanatomy of anesthesia trainees.
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Figure 1. Anatomy component of the virtual lumbar spine simulation model.
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Figure 2: Ultrasound anatomy component of the virtual lumbar spine simulation model.
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Single-Dose Methadone on Pain Control and
Morphine Consumption after Elective Surgical
Repairs of Idiopathic Scoliosis: a Single Center
Retrospective Case Control Study
Henry Huang, MD, Mehernoor Watcha, MD, Chris Glover, MD, Kim-Phuong Nguyen, MD, Joseph Hagan

Introduction
Post-operative pain management of extensive spinal surgeries can be challenging. Opioids, the gold standard for analgesia, carries
known side effects: nausea, vomiting, itching, and respiratory depression. Methadone is an opiate receptor agonist / N-methyl-Daspartate receptor antagonist that is known for its long lasting effect. In the perioperative setting, methadone has been used to aid the
pain control of chronic opioid users and in painful surgical procedures (Gottschalk et al, 2011). We hypothesize that methadone
administered intraoperatively will result in a difference in morphine consumption and pain scores postoperatively.

Material and methods
Using the institution electronic medical record, 133 were identified using diagnosis codes for scoliosis in the year 2013. Of the patients
identified, 106 pediatric scoliosis patients having complex spine surgery met inclusion criteria, which included: 1) complex scoliosis
repair, 2) preoperative opioid naïve, 3) morphine PCA utilization postoperatively, 4) age appropriate neurological development. Data
collected included intraoperative pain medications, postoperative pain scores, and PCA morphine usage. Two groups were assigned
based upon intraoperative IV methadone administration. Pain was evaluated with verbal response scale every four hours postoperatively. Total daily amount of morphine dose and side effects including nausea/vomiting, pruritus, and respiratory depression were
also collected. STATA and SAS was used for statistical analysis.

Results
Patient characteristics of the two study groups did not differ significantly (Table 1). Daily mean morphine dose for the methadone group
versus non-methadone group (post-operative day 1, 2, and 3) was statistically non-significant (0.48 ± 0.24 versus 0.43 ± 0.21, P = 0.53, 0.68
± 0.38 versus 0.68 ± 0.37, P = 0.79, and 0.59 ± 0.37 versus 0.6 ± 0.42, P = 0.98) (Table 2, Figure 1). Mean verbal pain score is also statistically
non-significant (Table 3, Figure 2). Secondary outcomes in nausea and vomiting, itching, respiratory depression reveal no statistical
significance between the groups (Table 1).
Table 1. Summary of Baseline Patient Characteristics and Secondary Outcomes
Factor
Age (year)
Weight (kg)
Male Sex (%)
ASA (I / II) (%)
ASA (III) (%)
Methadone (mg/kg)
Nausea & Vomiting (%)

No Methadone (N = 44)
14.2 ± 2.63
54.9 ± 18.5
13 (31.7)
36 (87.8)
5 (12.2)
0
19 (43.2)

Yes Methadone (N = 61)
14.5 ± 1.94
56.2 ± 13.9
14 (21.5)
57 (87.7)
8 (12.3)
0.15 (0.052)
24 (39.4)

P-Value
0.49
0.23

0.648
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Itching (%)
Respiratory Depression (%)

2 (4.5)
0

10 (16.4)
2 (3.3)

0.0646
0.233

Table 2. Daily Morphine Consumption (mg/kg) Comparing the Non-Methodone Group versus the Methadone Group
Total Morphine Consumption Over Weight (mg/kg)
Day 1
Day 2
Day 3

No Methadone N = 44
Mean ± SD
0.43 ± 0.21
0.68 ± 0.37
0.6 ± 0.42

Yes Methadone N = 62
Mean ± SD
0.48 ± 0.24
0.68 ± 0.38
0.59 ± 0.37

P
0.53
0.79
0.98

Table 3. Mean Verbal Pain Scores (0-10) Comparing the Non-methadone Group versus the Methadone Group
Time
Day 1 00:00 (00:00)
Day 1 04:00 (04:00)
Day 1 08:00 (08:00)
Day 1 12:00 (12:00)
Day 1 16:00 (16:00)
Day 1 20:00 (20:00)
Day 2 00:00 (24:00)
Day 2 04:00 (28:00)
Day 2 08:00 (32:00)
Day 2 12:00 (36:00)
Day 2 16:00 (40:00)
Day 2 20:00 (44:00)
Day 3 00:00 (48:00)
Day 3 04:00 (52:00)
Day 3 08:00 (56:00)
Day 3 12:00 (60:00)
Day 3 16:00 (64:00)
Day 3 20:00 (68:00)

No Methadone
N
Mean ± SD
44
1.36 ± 1.74
44
0.91 ± 1.54
44
2.39 ± 2.01
44
3.11 ± 8.13
44
2.14 ± 1.73
44
1.82 ± 1.45
43
0.72 ± 1.4
43
0.6 ± 1.16
44
2.23 ± 2.01
43
1.77 ± 1.74
43
2 ± 1.79
44
1.7 ± 1.73
44
0.91 ± 1.36
44
0.86 ± 1.42
44
1.5 ± 1.56
43
1.77 ± 1.69
43
1.72 ± 2.04
35
1.74 ± 1.87

Yes Methadone
N
Mean ± SD
62
0.92 ± 1.63
62
0.73 ± 1.39
62
2.37 ± 2.28
62
2.02 ± 1.95
61
1.82 ± 1.97
62
2.11 ± 2.14
62
0.63 ± 1.35
62
0.66 ± 1.37
62
1.74 ± 2.32
62
2.03 ± 2.29
62
1.69 ± 1.97
62
2.66 ± 2.39
62
0.77 ± 1.41
61
0.61 ± 1.38
61
2.15 ± 2.02
62
2.39 ± 2.15
62
2.24 ± 2.05
47
2.6 ± 2.43

P Value
0.11
0.47
0.76
0.72
0.24
0.76
0.82
0.94
0.12
0.88
0.26
0.06
0.3
0.17
0.13
0.19
0.14
0.11

Discussion
There is no statistically significant difference in morphine consumption and verbal pain scale when a single dose of methadone was
delivered intra-operatively for complex elective spinal surgery. Compare to adult population with chronic pain issues on chronic pain
medication, pediatric population has few chronic pain issues and rarely receives opioids long-term. This lack of opiod exposure in
pediatric patients help explains that, while using methadone, no significant difference was observed in pain relief or opioid
consumption.
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Figure 1. Box Plot: Daily mean Morphine Dose (mg/kg) in Patients who Did Not Receive Methadone versus Patient who Received Methadone.
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Figure 2. Box Plot Verbal Response Scale Pain Score (0 to 10) in Patients who Did Not Receive Methadone versus Patient who Received Methadone. Pain Score Divided by Every
Four hours Starting at Midnight, Post Op Day Zero.
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Abstract: 249
Medically challenging case

The Novel Use of Bilateral Popliteal Sciatic
Catheters for Analgesia to Facilitate Healing from
Nonfreezing Cold-Induced Injury (Immersion Foot).
Sumreen Vaid-Pinyard, Jenna Masters, Timothy Brennan
University of Iowa Hospitals and Clinics

Introduction
Nonfreezing cold induced injury (NFCII), often referred to as Immersion Foot, results from prolonged exposure to cold, wet environments
at or above freezing temperatures. We present a pregnant woman who developed an unexplained dermatitis associated with
progressive pain that was only relieved by submerging her feet in ice baths. The pain became intolerable upon removing her feet from
cool water. Continuous regional anesthesia was used for pain control and to facilitate healing of the affected areas.
A 40 year old Caucasian female without significant past medical history presented with a five week history of rash and pain to dorsal the
aspects of both feet. The patient reported 8-10/10 burning and sharp pain that was only relieved by soaking her feet in cold water. At
time of admission, she reported soaking her feet for greater than 20 hours per day for the past week. Physical exam revealed numerous
superficial ulcerations and pustules over bilateral ankles and dorsal feet. (Figure 1) Outpatient analgesics included
Hydrocodone/Acetaminophen 5mg/325mg q 4hours PRN which she denied as being helpful. The patient remained painful despite
Dilaudid IV PCA and was unable to sleep. The Acute Pain Management service was consulted on Day 2 of her admission.

Material and methods
Informed consent for bilateral lower extremity peripheral nerve blocks was obtained. We preformed bilateral single injection ultrasound
guided saphenous nerve blocks using a sub-sartorial approach and ultrasound guided placement of bilateral popliteal sciatic nerve
catheters. 10mL of ropivicaine 0.5% with 1:400,000 epinephrine given in each space. A continuous infusion of ropivicaine 0.2% was
initially set to 8mL/hour. Over the next 5 days, the patient was followed by the Acute Pain Management Service and catheter infusion
rates were titrated to optimize pain relief. The patient was also started on oral gabapentin 300mg TID and provided IV hydromorphone
PCA for breakthrough pain.

Discussion
Cooling to 15C profoundly reduces cutaneous blood flow, leading to direct and ischemic injury to microvasculature and neural tissues.
Control over blood supply is determined by both local mediators and central hypothalamic control mediated by the sympathetic
nervous system. NFCII is characterized by three phases: 1. Pre-hyperemic phase during cold exposure when there is intense
vasoconstriction and numbness with loss of proprioception 2. Hyperemic phase of burning and throbbing when pain increases during
periods of rewarming also associated with blistering and desquamation 3. Post-hyperemic phase of cold sensitivity, persistent
paresthesias and possibly chronic pain [1.] Davis describes a case series of patients who self treat erythromelalgia and develop
immersion foot. He describes a cycle of escalating pain and increased time soaking feet often at the expense of social isolation and
physical disability [2.] Painful dermatological lesions such as in erythromelagia have been treated with sympathetic blocks or
continuous epidural infusion, but these were not viable options in this parturient. We report a case where we were able to use regional
anesthesia to provide safe and effective acute pain control, minimize opioid consumption, and stop cold exposure to allow for healing
of cutaneous lesions.
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Day 1. Initial hospital presentation.

Day 5 of inpatient treatment
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Comparison of High versus Low Volume
Ultrasound-Guided Interscalene Plexus Block
Utilizing Contrast Magnetic Resonance Imaging:
Epidural Spread, Phrenic Nerve Involvement,
Tissue Distribution – A Randomized, Controlled
Trial.
Ottokar Stundner, Matthias Meissnitzer, Chad M Brummett, Stephanie Moser, Rosemarie Forstner, Andreas Koköfer, Thomas Danninger,
Peter Gerner, Gerhard Fritsch
Paracelsus Medical University

Introduction
Previous studies have found that higher local anesthetic (LA) injection volumes for interscalene blocks (ISB) are associated with
undesired spread to structures surrounding the brachial plexus, including the phrenic nerve, muscle, and epidural space, along with
increased risk for complications [1, 2]. This randomized controlled study utilized contrast magnetic resonance imaging (MRI) to directly
visualize differential-volume LA distribution, and compared analgesic efficacy and clinical signs of respiratory impairment.

Material and methods
The study was registered with EudraCT (2013-004219-36) and clinicaltrials.gov (NCT02175069). After power analysis [based on 1], 30
patients undergoing shoulder surgery were randomized to receive a standardized ultrasound-guided ISB with catheter placement by a
single blinded operator. Either 20ml or 5ml of ropivacaine 0.75% supplemented with MRI contrast dye gadopentetat-dimeglumin were
injected, followed by MRI imaging. Surgery was performed under general anesthesia with supplemental fentanyl as required. Data
collected at various time points up to 24 hours post block include sensory and motor function, numerical rating scale (NRS) pain scores,
time to start of patient-controlled analgesia (PCA) via catheter, analgesic consumption, diaphragmatic ultrasonography and
spirometry. MRI sequences were individually analyzed by two experienced blinded radiologists.

Results
The 20ml and 5ml groups were well-balanced for age, sex and body mass index. All blocks provided fast onset and adequate
intraoperative analgesia with equally low supplemental fentanyl requirement (p=0.620). The incidence of epidural spread (Fig 1a) was
equal across groups, but spread reaching the intervertebral foramen (Fig 1b), phrenic nerve involvement (Fig 2a) and copious
intramuscular deposition of local anesthetic (Fig 2b) was significantly more frequent in the 20ml group (see Table). Similarly, comparing
the 20ml to 5ml group, the incidence of diaphragmatic paralysis was twice as high (n=8 vs 4), and changes from baseline peak
respiratory flow rate were larger (Δ = -2.66 [±1.99] vs -1.69 [±2.0] l/min), however, the results were not statistically significant. There were
no significant differences in postoperative NRS scores across groups at any time point. While the 20ml group requested PCA start later
than the 5ml group (755 [±230] vs 497 [±233] minutes, p=0.003), total PCA consumption was not different (118 [±116] vs 142 [±92] ml
ropivacaine 0.2%, p=0.449).
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Epidural spread (% yes)
Spread around intervertebral foramen (% yes)
Distal phrenic nerve (% yes)
Intramuscular spread (% yes)

Low volume (5ml)

Standard volume (20ml)

P value

2 (13.33%)
0(0.00%)
2 (14.29%)
6 (40.00%)

2 (13.33%)
4(26.67%)
14 (93.33%)
15 (100.00%)

1.00
0.032
<0.001
<0.001

Discussion
To the best of our knowledge, this study is the first to visualize LA distribution after ISB in humans utilizing MRI. The data suggest that
epidural spread occurs after ISB irrespective of injection volume; however, lower volumes cause less spread to the intervertebral
foramen, distal phrenic nerve and muscle. The latter may have toxic effects associated with long-term phrenic palsy [3]. With the advent
of longer-acting LAs, it is possible that low volumes for ISB could provide excellent analgesia with less potential for phrenic block and
side effects.

References
[1] Fritsch et al, Reg Anesth Pain Med 2013
[2] Riazi et al, Br J Anaesth 2008
[3] Hogan et al, Anesthesiology 2013

Tables/images

Figure 1 - (a) Epidural and (b) Intraforaminal Spread
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Figure 2 - (a) Phrenic Nerve Involvement, (b) Intramuscular Infiltration
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Abstract: 251
Scientific abstract: Regional anesthesia

Intersection of intergluteal and intercristal lines
directs successful placement of neuraxial
anesthesia in morbidly obese parturients
Caroline Martinello, Felipe Medeiros, Erin Hurwitz, Michelle Simon, Rakesh Vadhera
The University of Texas Medical Branch

Introduction
In morbidly obese parturients neuraxial anesthesia (NA) is challenging due to the lack of palpable landmarks.
Blass' line, formed by connecting the superior edge of accumulated excess adipose and breast tissue toward the spine, has previously
been described as a reliable landmark for facilitating placement of low thoracic epidurals in this subset of patients. While this approach
can assist in placement of low thoracic epidural catheters, it does not necessarily facilitate placement of NA in the lumbar area. We have
similarly found that excess adipose tissue over the iliac crests in the area of the intercristal line creates a fold in the lumbar area. The
intersection of the highest point of this fold with the intergluteal line can be used as guide for NA placement in morbidly obese obstetric
patients in the absence of palpation of landmarks. We performed a retrospective analysis of this technique.

Material and methods
IRB approval was obtained. Charts from morbidly obese parturients (BMI ≥ 40 Kg/m2) who received NA using this observation technique
for delivery from 09/01/2007 to 09/01/2012 were identified. Parameters evaluated were age, BMI, type of NA technique, time from patient
positioning to spinal injection or epidural test dose, number of attempts (counted as number of skin punctures), level of training of
operator and anesthesia-related complications.

Results
Twelve patients were included. Mean age was 29.1 years; mean BMI was 51.2 Kg/m2 (42.1-62.1). NA technique was spinal anesthesia in
58.3%, CSE in 33.3% and epidural 8.3%. All NA blocks were performed in the sitting position. Mean time spent on block was 16.5 minutes
(5-62 min, median of 13min) and the mean number of attempts was 1.4, mode of 1. The operator was PGY2 in 2 cases, PGY3 in 3 cases,
PGY4 in 6 cases. Faculty rescue was needed in one case. There was no difference for time spent between operator groups (p=0.69), when
excluded the case needing faculty rescue. No anesthesia related complications were reported.

Discussion
The anatomic guide used for NA in non-obese patients is intercristal line, an imaginary line drawn between the postero-superior iliac
crests at the level of the L3-4 interspace in the majority of patients. In morbidly obese patients inability to palpate landmarks makes this
technique impractical. At our institution we routinely use an observational approach for NA placement in the morbidly obese parturient.
The insertion point is chosen 5 mm above the cross section of a line drawn vertically up from gluteal cleft and highest point of
intercristal fold (Fig 1). Comparing our results with studies using Tuffier's line approach we found a similar number of attempts needed
for NA, although no studies were found with comparable BMI.
Since difficulty to identify landmarks is a reliable predictor of difficult NA placement, our novel technique may be an option for cases of
extreme obesity.
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Abstract: 252
Medically challenging case

Anesthetic Management of a Nerve Stimulator
Implantation for the Treatment of Atypical Facial
Pain
Charles Minh, Michael Bassett
Case Western/MetroHealth Medical Center

Introduction
Atypical facial pain is a general term used to describe various ill-defined neuropathic pain syndromes of the maxillofacial region that
does not fulfill any other diagnosis. It is distinct from trigeminal neuralgia and remains poorly understood as well as difficult to treat.
Anesthetic management can be challenging due to ineffective medical therapies as well as increased intraoperative demands. We
present the management of a patient with atypical facial pain who was effectively treated with an implanted nerve stimulator after
failing therapy with multiple injections and medications.

Material and methods
Case Report: A 54 year-old female presented to clinic for evaluation of a 2-year history of insidious right-sided facial pain. The pain was
constant but affected variable locations and had fluctuating episodes of increased intensity without any obvious triggers. Work-up
revealed no clear etiology and the constellation of poorly localized symptoms did not meet diagnostic criteria for any facial pain
conditions, particularly trigeminal neuralgia, ultimately leading to a catchall diagnosis of atypical facial pain.
After failing conservative medical treatment, the patient had a trial of transcutaneous electrical nerve stimulation which significantly
relieved her pain prompting her to opt for a permanently implanted percutaneous peripheral nerve stimulator. Anesthetic management
proved challenging due to the patient’s increased anesthetic requirements, the need for a wake-up test to confirm lead placement, and
requirement for field avoidance. Anesthesia was carried out with a total intravenous anesthetic technique using midazolam, fentanyl,
propofol, and ketamine. A wake-up test was performed mid-procedure uneventfully and the surgery was completed without
complication. The patient reported significant improvement in her facial pain post-op but continues to follow-up in pain-management
clinic where she is still managed medically for break-through pain.

Discussion
Discussion: Atypical facial pain is a difficult disorder to diagnose and treat. The underlying pathophysiological mechanism remains
unknown and treatment is largely unspecific and ineffective. Current treatment options rely primarily on conservative management
which use analgesic, anxiolytic, antidepressant, and antiepileptic medications to help relieve symptoms. This may prove difficult as the
pain is often refractory requiring increased doses to manage the pain effectively while also increasing the likelihood of having
significant adverse side-effects. Interventional management options are considered once pharmacologic treatments fail and may
include nerve blocks, radiofrequency treatment, drug injection or nerve stimulation. Anesthetic management for these procedures can
be difficult due to the need to rapidly change the level sedation to confirm procedure efficacy, the high anesthetic requirements, short
procedure duration, and the inability to use muscle relaxation during very stimulating interventions. Thus, these cases necessitate a
careful balance between using potent short-acting anesthetic agents to facilitate fast emergence and long-acting analgesics to control
post-operative pain. It is challenging situation that requires a vigilant anesthetist along with proper patient education and cooperation
to be successful.
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Conclusion:Atypical facial pain is a poorly understood condition with few effective treatment options. Its management requires a
multidisciplinary approach involving patient education, psychological counseling, pharmacological therapy, and possible surgical
intervention requiring attentive anesthesia.
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Abstract: 254
Medically challenging case

Ultrasound-guided radiofrequency ablation of the
infrapatellar nerve in the poor surgical candidate: A
case report of a patient with Milroy Disease and
severe knee osteoarthritis.
Joshua C. Bailey, Mark-Friedrich B. Hurdle, Steven R. Clendenen
Mayo Clinic

Introduction
Milroy disease (MD) is a congenital abnormality that affects the normal development of the lymphatic system resulting in hypoplasia or
aplasia of the lymphatics. Patients with MD have severe lymphedema resulting in poor wound healing and are susceptible to infection
(cellulitis, lymphangitis) in the affected limbs.
We present a case in which a 72-year-old male with MD and long-standing history of severe osteoarthritis of the bilateral knees, who was
deemed a poor surgical candidate for knee arthroplasty, underwent bilateral infrapatellar diagnostic nerve block and subsequent
radiofreqency (RF) ablation under ultrasound guidance to alleviate his symptoms.

Material and methods
Diagnostic infrapatellar blocks were performed bilaterally by administering 4cc of 1% ropivacaine under ultrasound guidance. Nerve
stimulation at 1 mA at 2 Hz at 1 m/sec was also utilited for nerve localization. Bilateral radiofrequency lesioning was performed by
isolating the nerve under direct visualization via ultrasound and advancing a stimplex needle into the area. Using a 2 Hz setting, the
infrapatellar branch was identified, stimulating at 0.163 milliamps. Once isolated, the needle was replaced with a 22 gauge
radiofrequency cannula with a 5 mm active tip. Stimulation was repeated to reproduce paresthesias across the inferior and medial
portion of the knee. Thermal lesioning was achieved at 8 degrees Celsius for 90 seconds. The lesion was repeated without probe
repositioning and the entire procedure was then duplicated on the contralateral knee as well. After the ablation, 20 mg of triamcinolone
was injection into the RFA sight via the 22 gauge needle. The patient was contacted three weeks post procedure for follow-up.

Results
The patient had a profound response to local anesthetic block and was able to ambulate following the diagnostic block without pain.
Following RF ablation to the bilateral infrapatellar nerves he achieved a 60% reduction in knee pain at 3 weeks post procedure.

Discussion
Radiofreqency nerve ablation is a minimally invasive procedure that can be utilized to provide increased duration of pain relief than that
provided by simple injections or nerve blocks alone. It has been demonstrated that the neuropathic component of chronic knee pain
following TKA can be treated with RFA (1). We demonstrate that RFA of the infrapatellar nerves can also provide a nonsurgical
alteranative modality for pain control in patient populations that are medically unstable or in patients with poor wound healing in
which surgery is not an option.
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Red arrows demonstrate needle placement. Blue arrow indicates infrapatellar branch of the saphenous nerve.
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Image demonstrating the profound lymphedema in the patient with Milroy disease. Post surgical changes from prior surgical procedures with poor wound healing and
subsequent skin grafting are demonstrated in the right lower extremity.
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Abstract: 255
Medically challenging case

Liposomal bupivacaine versus standard
bupivacaine for a scalp block in the same patient
Barry Ettinger, Irene Osborn
Mount Sinai Hospital

Introduction
The recent introduction of liposomal bupivacaine has changed the way we manage post operative analgesia. Many studies suggest a
significantly prolonged period of adequate analgesia when compared to standard bupivacaine. This improves patient satisfaction, can
decrease the amount of postoperative opioid used and as such decrease side effects.
The use of liposomal bupivacaine has been expanding to cover many different types of blocks. We present a case where it was used for a
scalp block. A scalp block is performed by blocking the main innervation to the scalp. Although there are many small branches that
innervate the scalp, for our case blocking the supraorbital and greater occipital nerves was deemed adequate. For each nerve the
anatomical location was identified based on landmarks and the local anesthetic was administered.

Material and methods
We present a 62 year old male with a history of Parkinson Disease who presented for deep brain stimulator (DBS) placement. All
identifying markers have been removed and permission granted for photo use. Two separate surgeries, one for each side, were done for
stimulator placement. For DBS surgery, the patient is given minimal sedation as communication with the patient is necessary during
surgery. A head frame with screws is placed prior to the start of surgery for localization of anatomy during surgery. The initial head
frame placement is done by the surgeon with administration of lidocaine at the location of the screws. Following the placement, and
prior to start of surgery a scalp block is performed by the anesthesiologist to help with both perioperative and postoperative pain.
For the initial surgery, the scalp block was performed using liposomal bupivacaine. In the second case, bupivacaine HCl 0.5% with
epinephrine was used. Routine follow up with the patient took place on post operative day 1 and upon his return to the OR 1 month later
for generator replacement.

Results
As described by the patient, there was a significant difference noted in regard to postoperative pain with each surgery. He described the
postoperative pain mainly at the site of the head screws along with an occipital headache. After the first surgery with liposomal
bupivacaine he had mild pain and did not require any opioid to help alleviate the pain. After the second surgery with standard
bupivacaine his pain level was significantly higher requiring multiple doses of his prescribed oxycodone. The pain continued for a few
days before he had significant relief.

Discussion
Although this is an individual case report with no statistical significance there are no definitive studies proving the effectiveness of
liposomal bupivacaine in scalp blocks. The effectiveness of scalp blocks has long been proven but the increased duration of action of
liposomal bupivacaine would benefit patients in the immediate postoperative period. A more definitive and comprehensive study would
be helpful in demonstrating these benefits.
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Abstract: 256
Scientific abstract: Emerging technology

Does needle guidance positioning system improve
performance time of ultrasound-guided out-ofplane popliteal block?
Patrick Wong, Ki Jinn Chin, Jason McVicar, Rongyu Jin, Vincent W. S. Chan
The Ottawa Hospital, University of Ottawa

Introduction
A recently developed ultrasound needle guidance positioning system (GPS) offers the ability to track needle location in real-time, and to
predict needle trajectory and path. We hypothesized that the use of this system would reduce the time taken to perform an ultrasoundguided out-of-plane popliteal sciatic nerve block at the nerve bifurcation level, compared to using conventional ultrasound alone.

Material and methods
After IRB approval, patients undergoing elective surgery on the foot or ankle were recruited and randomized to one of two groups with
regards to performance of the popliteal nerve block: using the (1) conventional ultrasound-guided freehand technique (US group), or (2)
with the aid of SonixGPS (Analogic Corp, Peabody, MA) (GPS group).
All blocks were performed by experienced operators (consultants or ellows).Patients were positioned prone and the needle was
advanced using an out-of-plane approach. The end-point of needle insertion was needle tip placement within the sciatic paraneural
sheath at the bifurcation into common peroneal and tibial nerves1. The final end-point was expansion of the paraneural sheath local
anesthetic spread around the two nerve branches, and the absence of intraneural injection into either nerve. In the GPS group, the best
possible ultrasound image was obtained prior to needle insertion. The operator placed the block needle at the skin over the planned site
of insertion, and adjusted the needle angle until the cross on the screen was aligned with the intended target, before puncturing skin and
advancing the needle.
After the completion of the sciatic block performance, an independent assessor measured the sensory and motor function every 5
minutes for 30 minutes or until the start of surgery using an 8-point composite scale1.
Other block-related data included needling time (primary outcome), patient-reported block-related pain on a 0-10 scale, patientreported paresthesia during block performance, operator-reported intraneural injection and vascular puncture.

Results
Analysis of 36 subjects (18 in each group) showed no difference in needling time (202±84 vs 203±84 sec; US vs GPS; p=0.948). The 8-point
composite score at all intervals were similar between groups as well. Block related pain (1.72±1.90 vs 2.22±2.37; US vs GPS; p=0.49) and
incidence of paresthesia (3 vs 0; US vs GPS; p=0.229) were not statistically different. There were no cases of vascular puncture or
intraneural injections in either group.

Discussion
The ultrasound needle guidance positioning system did not reduce performance time of an out-of-plane popliteal sciatic nerve block in
the hands of experienced regional anesthesiologists. Further studies are needed to determine whether this new technology will benefit
novice learners.
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An out-of-plane popliteal nerve block using the SonixGPS system. The needle shaft and tip positions are determined in real-time and projected over the ultrasound image. The
needle trajectory depicts the path of the needle if it is advanced further.

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Disclosures
I confirm that I am aware of conflicts of interest in my presentation.
Details:

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Abstract: 262
Scientific abstract: Regional anesthesia

Retrospective, controlled evaluation comparing a
multimodal approach to pain management
utilizing a bilateral continuous TAP block to
bilateral TAP injections of liposomal bupivacaine
following anterior lumbar interbody fusion.
Brian Vaughn, Brian Vaughn

Introduction
A continuous infusion of local anesthetic via transversus abdominis plane (CTAP) block has become an important tool in postoperative
pain management for patients undergoing surgery involving the anterior abdominal wall. The procedure’s ability to reduce narcotic
consumption with stable or improved pain scores and yield greater patient satisfaction is very valuable for patients with acute pain.
The use of a single injection of liposomal bupivacaine (LB) has been proposed as an alternative to a continuous infusion technique. The
aim of this study was to compare the efficacy of these two techniques following anterior lumbar interbody fusion (ALIF).

Material and methods
Following IRB approval, we conducted a chart review of 100 cases where bilateral TAP blocks were used as primary analgesia for ALIF
procedures performed in a standardized manner. TAP blocks were placed at the conclusion of surgery prior to emergence for all
patients. Fifty patients received a bilateral continuous TAP block with a loading dose of 30ml 0.5% ropivacaine per side followed by a
0.2% ropivacaine infusion. 50 patients received bilateral single injection TAP blocks with a loading dose of 20ml 0.5% ropivacaine
followed by 10ml of undiluted liposomal bupivacaine (133mg) to total 30ml per side. Ultrasound visualization was used during the
performance of the TAP blocks. Following surgery, all patients had access to analgesics for breakthrough pain in accordance with a
standardized regimen for postsurgical pain management. Catheters in the CTAP group remained in place until the morning of post-op
day 2, approximately 36-40 hours after placement. Patients were discharged based on the hospital’s pre-determined discharge criteria.
Outcome measures included opioid use, return of bowel function, patient reported pain intensity (11-point numeric rating scale), and
length of hospital stay.

Results
In the CTAP group, opioid consumption was statistically reduced throughout the hospital stay, with reductions of 46%, 34% and 34%
days 1, 2 and Total (p<0.0001, 0.02 and 0.0004 respectively) and with bowel function returning 1 day earlier (p=0.008). Patients in the
CTAP group met discharge criteria and were discharged home 1 day earlier (3.0 vs 4.0 p<0.0001). There were no differences in mean
reported pain scores.

Discussion
Although the current study was limited by being a retrospective chart review, it is the first published report on the comparison of CTAP
vs liposomal bupivacaine for TAP infiltration as primary analgesia following ALIF procedures. In this review, the continuous TAP block
provided superior analgesia when compared to a TAP block with liposomal bupivacaine by reducing narcotic consumption without loss
of analgesia. Once the continuous TAP catheters were removed and no longer functional, no difference in analgesia was seen.
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Continuous TAP blocks led to statistically significant earlier discharge from the hospital which may have significant impact on the
overall costs associated with these procedures.
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Abstract: 263
Medically challenging case

The ultrasound-assisted paraspinous approach to
lumbar neuraxial blockade - a simplified technique
in patients with difficult anatomy
Reva Ramlogan, Ki Jinn Chin, Anahi Perlas, Vincent Chan
Toronto Western Hospital

Introduction
The current technique of pre-procedural ultrasound imaging for lumbar neuraxial blockade relies on identifying an appropriate
interlaminar space for a midline approach to the neuraxial space. However adequate imaging of the vertebral canal can be challenging
in obese patients and those with narrowed interspinous and interlaminar spaces. We describe a simplified approach to ultrasound
scanning of the spine.

Material and methods
CASE PRESENTATION:
Patient consent was obtained for use of clinical information and images. Our patient was a 63-year-old woman with hypertension,
obstructive sleep apnea (on CPAP of 12cmH2O), and morbid obesity (BMI 53.8 kg/m2), scheduled for knee replacement surgery. Spinal
anesthesia was planned although this was anticipated to be difficult.
Her iliac crests and spinous processes were impalpable. The posterior and anterior complexes were not clearly visible on spinal
ultrasound and the location of the interlaminar spaces could not be determined with any certainty. However her spinous processes
could be identified in the transverse midline view (Figure 1). The L4 and L5 spinous processes, the neuraxial midline, and a needle
insertion site for a paraspinous approach to the L4-5 interlaminar space were marked (Figure 2).
A second-year anesthesia resident inserted a 120mm 25-gauge Whitacre needle with a slightly cephalad and slightly medial needle
orientation, with successful dural puncture and spinal anesthesia on the first pass.

Discussion
In this technique only the shallowest structures need to be identified, i.e. the spinous processes, which appear as midline acoustic
shadows with a hyperechoic apex. These are apparent even in very obese patients (Figure1). The area corresponding to the spinous
process is centered in the middle of the ultrasound screen and skin markings made at the midpoint of: (1) the long edge of the probe
(neuraxial midline) and (2) the short edge of the probe. The intersection of these two lines indicates the location of the tip of the spinous
process (Figure 2). This procedure is repeated for at least two spinous processes.
The needle is inserted at a point 1cm superior to the lower spinous process and 1cm lateral to the midline (Figure 2). It is angled only very
slightly in a medial and cephalad direction to advance alongside the spinous process and through the lateral interlaminar window. The
use of this paraspinous (or paramedian) needle approach is also advantageous where the interspinous spaces are narrowed by disease
or suboptimal positioning. As with the conventional paramedian approach, needle redirection may be required if the lamina is
contacted.
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Figure 1. Transverse midline view of the tip of the spinous process indicated by a hyperechoic apex, 3 cm below skin, followed by an acoustic shadow.

Figure 2. Horizontal skin marks indicate spinous processes; vertical mark indicates midline. Needle inserted in a paraspinous orientation: at a slightly medial (5-10 degrees) and
cephalad angulation (5-10 degrees).
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Scientific abstract: Education

Hypoalbuminemia is Associated with a Higher
Incidence of Perioperative Complications after
Total Hip Arthroplasty
Jason Walls, Daniel Abraham, Charles Nelson, Atul Kamath, Nabil Elkassabany, Jianbin Liu
Hospital of the University of Pennsylvania

Introduction
In patients undergoing total hip arthroplasty (THA), there is a link between preoperative nutritional status and perioperative morbidity
and mortality. However, this association has only been established with limited publications and using mostly low powered studies. This
study aims to further solidify the link between preoperative nutritional disorders and perioperative complications by reviewing a large
national database.

Material and methods
We analyzed the American College of Surgeons National Surgical Quality Improvement Program (NSQIP) database from 2006 to 2012,
specifically evaluating patients undergoing THA. Patients were grouped as having hypoalbuminemia (serum albumin < 3.5 g/dL) or
normal albumin (serum albumin >= 3.5 g/dL). We analyzed data on 22 complications as reported in the NSQIP database and developed
three composite complication variables, including any infections, cardiac/pulmonary complications, and any major complications. For
each complication, multivariable logistic regression analysis was used to evaluate its association.

Results
The final cohort included 30,726 entries undergoing THA, including 14,054 patients with albumin >= 3.5 g/dL, and 691 patients with
albumin < 3.5 g/dL. The incidence of perioperative mortality was higher in patients with hypoalbuminemia compared with patients with
normal albumin (1.30% and 0.14%, respectively; P<0.001). The hypoalbuminemia group carried a significantly higher incidence of
complications in 4 of 22 observed outcome variables (deep incisional wound infection, pulmonary embolism, cardiac arrest requiring
CPR, and blood transfusion). In addition, two composite complication variables, including any infections and any major complications,
were also significantly higher among the patients with hypoalbuminemia.

Discussion
This study further emphasizes the relationship between poor preoperative nutritional status and morbidity and mortality following THA.
It demonstrates that hypoalbuminemia can be used as a potential preoperative predictor of outcomes. This review is the largest to date
to show this association and gives impetus for future studies to determine the role of preoperative nutritional evaluation and
optimization. Moreover, further investigation is needed not only to confirm our findings, but also to test the hypothesis that modifying
hypoalbuminemia preoperatively could improve morbidity and mortality.
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Abstract: 268
Medically challenging case

Use of Ultrasound to Diagnose and Manage
Peripheral Nerve Injury: A Case Report
Monica Harbell, Pedram Aleshi
University of California, San Francisco

Introduction
The use of ultrasound in regional anesthesia is well established and widespread. Ultrasound can be used in the diagnosis and
management of peripheral nerve injuries. With growing expertise in ultrasound nerve imaging, regional anesthesiologists are able to aid
in the diagnosis of peripheral nerve injuries. With the patient’s consent, we report a case of ultrasound used in management of severe
radial neuropathy.

Material and methods
Our patient is a 45-year-old woman with a distal humerus fracture who underwent distal humerus open reduction internal fixation and
elbow reconstruction. A supraclavicular nerve block was performed preoperatively and the case was performed under general
anesthesia. After the block wore off, the patient had complete wrist and finger drop and 50% decrease in sensation on the operative
arm. EMG/NCS performed 10 days postoperatively showed lateral and posterior cord plexopathy distal to the take off of the triceps with
sparing of medial cord function and a superimposed sensorimotor radial neuropathy, suggesting significant axonotmesis or
neurotmesis.

Results
Ultrasound performed 3 months postoperatively revealed a 1cm x 0.5cm x 4cm fusiform mass within or abutting the radial nerve at the
distal end of the hardware (Fig. 1). The nerve did not appear to be severed or severely compressed by hardware. These findings along
with the EMG/NCS suggest that the axon loss occurred very close to the target muscles and that stretch was the most likely mechanism
of injury.
Given that the ultrasound suggested nerve continuity and that the hardware was not impinging the nerve, surgical re-exploration was
not pursued to wait for nerve regeneration. Seven months after the initial injury and physical therapy, the patient began to regain
extensor function of the wrist and fingers. The fusiform mass appears reduced in size on ultrasound performed 8 month postoperatively
(Fig. 1).

Discussion
Imaging nerve injury in patients with hardware can be challenging. Magnetic resonance neurography could not be utilized in our case
due to hardware interference. Ultrasound is an ideal modality in this circumstance, as it is noninvasive, readily available, and lacks the
risk of contrast or radiation. Ultrasound has been used in diagnosis of nerve compression, traumatic nerve injuries and peripheral nerve
tumors.
Interestingly, the fusiform mass continues to be seen on ultrasound despite functional return. From ultrasound, it was unclear if the
mass was an enlargement of the nerve or abutting the nerve. It is possible that nerve regeneration occurred within or around the mass
or that the mass represents post-surgical inflammatory tissue.
This case is intriguing as it shows how ultrasound can be used in management of patients with nerve injuries. This would be an
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interesting application for regional anesthesiologists who may encounter these patients perioperatively and whose ultrasound
expertise in nerve imaging can aid in diagnosis. This case also serves as a reminder to scan all patients with traumatic injuries pre-block
and to potentially avoid regional anesthesia in those with neuropathology.
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Figure 1. Ultrasound images of radial nerve 3 and 8 months post-op
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Abstract: 271
Medically challenging case

Combination Interscalene-Axillary Nerve Blocks in
a Patient on Opioid Maintenance Therapy with
Multiple Upper Extremity Fractures: It Takes a
Block to do a Block
Ari Balofsky, Daryl Smith
University of Rochester School of Medicine and Dentistry

Introduction
Regional anesthesia is a commonly used and often preferred technique for upper extremity surgery, with numerous advantages over
general anesthesia including fewer side effects from opioids and better postoperative analgesia.1,2 This is particularly important in
patients with a history of opiate abuse who present additional concerns such as opioid induced hyperalgesia (OIH) and needing higher
doses of analgesics.3 Coexisting injuries add another level of complexity. In order to achieve optimal positioning for an axillary block for
finger surgery in a patient with a coexisting clavicular fracture, we first performed an interscalene block followed by the axillary block.

Material and methods
A 29 year old man presented for long finger extensor tendon repair one month following a motorcycle accident during which he also
sustained a clavicle fracture. History was significant for heroin abuse for which he was receiving suboxone maintenance therapy. Due to
the injury involving the clavicle, it was extremely difficult and painful for the patient to abduct and externally rotate his arm to optimally
position for an axillary block. After discussion with the patient, it was agreed upon to first perform an interscalene block in order to allow
the patient to comfortably and painlessly place his arm in position for the axillary block. Consent was obtained from the patient to
present his case.

Results
The patient was placed in a recumbent position, monitors were placed, and he was premedicated with fentanyl and versed. An
interscalene block was placed under ultrasound guidance using 30 ml of 0.5% bupivacaine, and once the patient could abduct and
rotate his arm, an axillary block was performed under ultrasound guidance with an additional 15 ml of 0.5% bupivacaine. The patient
was then taken to the operating room and a propofol infusion was used for the intraoperative maintenance of anesthesia, with no
additional opiates required. Following the procedure, the patient was pain-free and was discharged home.

Discussion
Our patient was receiving suboxone therapy maintenance due to his history of heroin abuse, although it was stopped prior to this
surgery due to his acute pain requirements. This led to various considerations when determining the best mode of anesthesia. Patients
maintained on buprenorphine for opioid dependence and requiring management of acute pain require significantly larger doses of
analgesics4, and heroin-dependent patients are known to present to treatment in a state of hyperalgesia which persists even after
undergoing buprenorphine therapy.5 Utilizing regional anesthesia rather than general anesthesia helps avoid these issues by reducing
use of opioids, decreasing surgically induced pain sensitization, and by providing better postoperative analgesia with fewer side effects
from opioids including OIH.1,6 Due to a concurrent clavicle fracture, we chose to perform a combined axillary-interscalene (AXIS) block,
previously described by Urmey7 for elbow and shoulder surgery. The use of the interscalene block thus allowed us to position the
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patient’s arm to perform the axillary block and avoid excessive opiate use, providing excellent anesthetic conditions and patient
satisfaction.
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Abstract: 273
Scientific abstract: Regional anesthesia

A case series review of high thoracic epidural
combined with suprascapular nerve block for
analgesia following scapulothoracic fusion
surgery.
Darcy J. Price
North Shore Hospital

Introduction
Facioscapular muscular dystrophy (MD) is a disorder that causes progressive weakness of the muscles stabilising the scapula, which
results in an unstable base for glenohumeral articulation and associated scapular winging. Rigid surgical stabilisation is possible, via
fusion of the scapular to the posterior thorax. It can result in severe postoperative pain1, which may arise from the periosteum of the ribs
and the posteromedial scapula.

Material and methods
Between December 2006 and June 2013, seven individual patients with facioscapular MD presented for eleven separate scapulothoracic
fusion procedures at our institution, with an age range of 18 to 66 years. The anaesthesia, PACU and ward records for each case were
reviewed retrospectively. The perioperative analgesia plan for each patient was standardised: 1. Insertion of a T5/6 thoracic epidural
(via a contralateral paramedian approach; the catheter was tunnelled 6cm laterally to remove it from the surgical field 2) 2. Injection of
15ml of 0.75% ropivacaine around the suprascapular nerve 2,3. Intraoperatively, 0.25% bupivacaine with 5mcg/ml fentanyl was
administered epidurally (mean dose of 17.7ml, range 10-30ml), along with intravenous morphine (mean dose of 5.8mg, range 2 to 10mg).
An epidural solution of 0.125% bupivacaine with 2mcg/ml of fentanyl was administered via background infusion and patient controlled
bolus for up to 2 days postoperatively.

Results
Eight patients (64%) required no morphine upon emergence in PACU. Two patients (18%) described moderate pain requiring a mean
morphine dose of 6.5mg. One patient (9%) emerged with severe pain; re-siting of the epidural provided successful analgesia. There were
no episodes of bradycardia or significant hypotension either intraoperatively or in PACU. There were four isolated instances of
cardiovascular instability documented in the first 48 hours. One patient had hypotension (systolic BP under 90) and another had a
bradycardia (HR under 50) postoperatively on the day of surgery. A third patient had a period of bradycardia on the first postoperative
day, while a fourth had a period of hypotension on the second postoperative day.
Time
period
PACU
POD0
POD1
POD2

Number functioning
epidurals
1 re-sited
n = 11
2 failed: PCA n = 9
n=9
3 stopped
n=6

Mean Pain
Score
not recorded
0.3/10
1.8/10
1.3/10

Mean Morphine
oral equiv (mg)
2.4
4.4
15.6
28.0

HR under 50
No. cases
0
1
1
0

SBP under 90
No. cases
0
1
0
1

Table 1. Quality of analgesia and incidence of cardiovascular instability following high thoracic epidural and suprascapular nerve block
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for scapulothoracic fusion surgery. PACU = post anaesthesia care unit, POD = post-operative day (POD 0 = same day as surgery
occurred)

Discussion
This retrospective case series review supports the use of high thoracic epidural combined with suprascapular nerve blockade in
facioscapular MD patients undergoing scapulothoracic fusion surgery. The technique appears to provide safe and effective analgesia
intra- and postoperatively, with episodes of cardiovascular instability occurring rarely.
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Abstract: 275
Scientific abstract: Chronic pain

Interventional Pain Treatment Options for PostHerpetic Neuralgia: A Literature Review and
Analysis
He (Jack) Li, David Nguyen, Christopher Burnett, Rene Przkora, Windrik Lynch
Texas A&M College of Medicine

Introduction
Herpes zoster is caused by the reactivation of latent varicella-zoster virus (VZV) in the nerve root ganglia with subsequent dermatomal
spread along the sensory nerve. Herpes zoster (HZ) affects more than 1 million people each year in the United States. The annual rate of
occurrence is 3 to 4 new cases per 1000 persons. Postherpetic neuralgia (PHN), defined as pain persisting for greater than 90 days after
the onset of the rash, is a complication of herpes zosterthat develops in up to 50% of persons with herpes zoster.1 The pain caused by
postherpetic neuralgia may cause significant detriment to activities of daily living and overall quality of life. PHN may also affect mood
lability, life enjoyment, sleeping patterns, and ultimately propagate the patient to initiate or increase pain medication usage. In
addition, PHN often increases health care resource utilization. On average, patients with PHN visited their primary care physician 7
times during the treatment phase.2 Among these patients, 3% require hospitalization with average lengths of inpatient stay being 8.9
days.2
Treatment of PHN is broadly divided into medical management and procedural interventions. Current medical management of PHN
includes antiviral treatment, corticosteroids, anticonvulsant agents (gabapentin, pregabalin), lidocaine patch, topical capsaicin,
tricyclic antidepressants, and opioid analgesics.3 However, medical treatment of PHN is often inadequate due to such conditions such
as intolerable side effects of medications, long titration periods for effective dosing, inadequate dosing, poor compliance, and low
treatment satisfaction. As a result, patients are often undertreated.7 Acupuncture and transcutaneous electrical nerve stimulation
(TENS) have been tried for the relief of PHN with evidence of some efficacy. Oftentimes, the PHN still persists and results in the patient
being sent to a pain specialist.

Material and methods
A literature review was performed to evaluate interventional treatments for PHN, and 14 of 26 articles were found to have direct
significance. Some procedural interventions for treatment of PHN include sympathetic nerve blocks4, intercostal nerve blocks5,
neuraxial use of corticosteroids and local anesthetics, spinal cord stimulation, cryotherapy, and botulinium toxin A injection.6 Among
the procedural interventions, sympathetic nerve blocks can provide improvement in pain in up to 50% of patients with PHN.8 Intercostal
nerve blockade with 5% tetracaine has been reported to provide long-term relief for chronic pain syndromes in PHN.9

Results
While prevention of VZV infection includes vaccination and medical treatment of shingles remains the primary modalities of care,
literature review supports that interventional treatments can potentially reduce the pain of those who suffer from PHN. Procedural
interventions may be an effective adjunct to the medical management of PHN for those suffering from chronic refractory pain.

Discussion
Procedural interventions by pain specialists have the advantage of offering pain reduction of which many patients may be unaware or
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are otherwise not offered. This improvement in pain also may result in reductions in PHN related healthcare expenditures, decreased
acute or chronic opiate usage, improved patient satisfaction scores, and most importantly improved patient quality of life. Continued
research and emerging technologies will continue to advance interventional pain management treatment options regarding PHN.
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Abstract: 276
Medically challenging case

Platelet transfusion in a patient with
thrombocytopenia prior to epidural catheter
removal
Pooja Pandya, Chris Wu
Johns Hopkins Hospital

Introduction
A 37 y/o male with left 12th rib osteosarcoma had a thoracic epidural placed preoperatively before undergoing resection of his chest wall
mass. Epidural placement and surgery were uncomplicated. His preoperative platelet count was 129,000, but dropped to 63,000 POD 1
and 18,000 POD 2. The plan was to keep the epidural catheter in place until the platelet count recovered. On POD 2, the acute pain
service was called to address the patient’s pain and the epidural catheter was found to be 4 cm at the skin when it had originally been
taped at 10 cm. The patient had no neurological deficits and q 2 hour neurologic checks were instituted. He was given a platelet
transfusion and one hour after the transfusion the epidural catheter was pulled. The patient had no neurologic sequela or transfusion
reactions. Hematology was consulted and attributed the thrombocytopenia to cefazolin administration perioperatively combined with
his underlying poor marrow reserve from chemotherapy. The patient had previously developed thrombocytopenia the month prior after
4 cycles of chemotherapy with Adriamycin, Cisplatin, and high dose Methotrexate.

Discussion
There are no recommendations about the use of platelet transfusions prior to removing epidural catheters in patients with
thrombocytopenia. This patient with thrombocytopenia was given a platelet transfusion prior to epidural catheter removal with no
adverse reactions. The risk of developing a transfusion reaction versus the risk of developing an epidural hematoma with
thrombocytopenia must be thoroughly contemplated by practitioners prior to removing epidural catheters in this patient population.
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Abstract: 277
Scientific abstract: Regional anesthesia

The spread of injectate during ultrasound guided
quadratus lumborum block: a cadaver study
David Johnston, Rakesh Sondekoppam, Sugantha Ganapathy, Marjorie Johnson, Parvinder Sodhi, Vishal Uppal, Jonathan Brookes
London Health Sciences Centre

Introduction
The quadratus lumborum block (QLB) has been shown to provide widespread reproducible anesthesia (T7-L1 dermatomes) in healthy
volunteers when performed at T12-L1 level.[i] Whether dermatomal distribution varies with a lower injection is unknown. We wanted to
directly observe QLB dye spread when injected into cadaver specimens at L2-L3. We hypothesized that performing QLB at this level
would consistently stain nerves important for hip surgery (L1 and L2). We also wanted to know the extent of dye spread in cranio-caudal
and medial to lateral directions.

Material and methods
Four fresh cadaveric specimens were placed in the prone position. Pre-procedural ultrasound (US) imaging using low-frequency probe
(2-5MHz, M-TurboTM SonoSite® WA, USA) identified the quadratus lumborum muscle (QLM) at L2-L3 level. Under US guidance a 17G
125mm Touhy needle was advanced in-plane using a lateral-to-medial direction with the needle tip positioned anterior to the fascia of
the QLM (Figure 1). A total of 20ml 0.5% methyl cellulose with India ink was injected while noting the dispersion of the injectate anterior
to the QLM on both sides of each cadaver (n=8). The cadavers were dissected after thirty minutes in layers from superficial (posterior) to
deep (anterior) by an independent anatomist. Extent of spread of dye in all four directions and staining of thoraco-abdominal nerves
were investigated underneath the QLM and TAP planes.

Results
In six of the eight injections, dye was diffusely spread anterior to the quadratus lumborum fascia but posterior to the transversalis
fascia. In one of the injections, the dye was injected anterior to the muscle belly but was contained within the fascia of QLM with no
spread noted anteriorly. No intra-peritoneal dye was observed. In three specimens, the dye could be seen posterior to the transverse
processes of L1 and L2 (within the paravertebral space) while in two others the dye spread only to the tips of transverse processes.
Laterally there was spread up to and within the transversus abdominis plane in all cases except the one in which intramuscular
injectation had taken place. Direct staining of L1 and L2 nerve roots were observed in seven of the eight specimens (Figure 2).

Discussion
The initial injectate spread following QLB performed at L2 or L3 level consistently stained L1 and L2 nerve roots with reliable spread
medially towards the paravertebral space and laterally towards the transversus abdominis plane. Failure to penetrate the fascia of QLM
might prevent the spread of injectate to the paravertebral area. We were unable to demonstrate extensive cranio-caudal spread in the
paravertebral space as reported by other researchers.[ii] This may be due to the short injection-to-dissection time interval.
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Figure 1 - Ultrasound image of needle placement anterior to quadratus lumborum muscle in cadaver specimen
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Figure 2 - Dissection of cadaver specimen demonstrating presence of dye anterior to quadratus lumborum muscle
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Abstract: 278
Medically challenging case

Use of a Quantitative Platelet Function Test to
Guide Epidural Catheter Removal in a Patient Who
Inadvertently Received Clopidogrel.
Irfan Samee, Adam Young, Asokumar Buvanendran
Rush University Medical Center

Introduction
Spinal epidural hematoma remains a rare, but serious complication of neuraxial anesthesia. Several risk factors for development of a
neuraxial bleed following epidural catheter placement and removal have been identified; including the use of antiplatelet medications.
Clopidogrel is an antiplatelet agent that irreversibly inhibits ADP receptor-mediated platelet activation and aggregation for the lifespan
of the platelet. Measuring clopidogrel’s effect on platelets can be assessed by the VeryfyNow® PRUTest; which reports the extent of
platelet aggregation in P2Y12 reaction units. The test is employed by cardiologists to confirm inhibitory activity of clopidogrel on
platelet function following coronary artery stent placement. Since this number reflects clopidogrel’s anti-coagulant effect, one may
infer that a high number would represent minimal effect on ADP-mediated platelet aggregation.

Material and methods
A 64 year-old male with a history of degenerative joint disease of the right hip presented for a right total hip arthroplasty. An
uncomplicated lumbar epidural catheter was placed and surgery proceeded uneventfully. On POD #0, the patient inadvertently received
one dose of clopidogrel 75 mg. On POD#1, he was evaluated for epidural removal and the decision was made to leave the epidural
catheter in place due to concern for precipitating an epidural bleed with removal. We measured his P2Y12 activity by using the
VerifyNow® PRUTest and determined a time to remove the catheter.

Results
Approximately 14 hours after the inadvertent clopidogrel dose, the patient’s PRU was 237. The catheter was left in place and his PRU
checked six hours later. The result was 258 and after a thorough discussion, the decision was made to remove the epidural catheter.
Neurological exams performed every 2 hours were normal following catheter removal. The next morning, the patient had a normal
exam without pain, numbness, weakness or any deficits and was discharged home. The patient was contacted at 24 hours, 48 hours and
1 month following discharge and remained asymptomatic.

Discussion
This case report suggests the Accumetric VerifyNow® PRUTest may be of use to guide epidural catheter removal in patients who have
accidentally received clopidogrel. Platelet-induced aggregation is measured as an increase in light transmittance and an algorithm
reports values in P2Y12 reaction units (PRU.) A higher PRU value reflects greater P2Y12 mediated reactivity. Using current cardiology
literature, we employed a cutoff of PRU > 240 based on 3 studies. Although our first value was near the cutoff of 240, we elected to take a
conservative approach and recheck the value 6 hours later. Rechecking provided us with 2 pieces of reassuring information: a result >
240 and an uptrending value indicating improved ADP-induced platelet aggregation. Based on current guidelines, following a dose of
clopidogrel we would have waited 7 days to remove this patient’s epidural catheter. This scenario presented a dilemma; we were forced
to weigh the risk of epidural hematoma formation with the risks of maintaining the catheter for an extended period of time in a patient
who would otherwise be discharged sooner than 7 days. Fortunately for our patient, as with prior case reports, no bleeding sequela was
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observed.
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Abstract: 281
Medically challenging case

SELECTION OF THE OPTIMAL COMBINED
GENERAL-REGIONAL ANESTHETIC TECHNIQUE
IN A COMPLEX PATIENT UNDERGOING
VASCULAR SURGERY
Kathryn Price, Rafik Tadros
Allegheny Health Network

Introduction
Patients presenting for lower extremity vascular surgery oftentimes have comorbidities which make optimizing the anesthetic plan
challenging. Regional anesthesia poses several benefits including improved hemodynamic stability, decreased catecholamine surges,
sympathectomy, and decreased side effects from systemic medications. This case report offers insight into medical decision making
necessary to create an appropriate anesthetic plan for complex patients with numerous medical concerns and anatomical limitations
undergoing an above the knee amputation.

Material and methods
A 66-year-old female with extensive medical history including ESRD on hemodialysis, diabetes, atrial fibrillation, COPD, and peripheral
vascular disease presented with a non-healing ulcer requiring a right-sided above the knee amputation[AKA]. Previously, she underwent
a right-sided metacarpal amputation from ulcers secondary to poorly managed diabetes. Numerous hemodialysis catheter placements
and removals were required earlier and she exhausted all access points in the upper extremities resulting in placement of a right groin
AV graft. Ischemia to the right lower extremity secondary to steal phenomenon from the graft prompted a below the knee
amputation[BKA] initially. The non-healing BKA wound led to her planned AKA. Given limited hemodialysis access options, the surgical
team declined replacement of the hemodialysis catheter.
Considering the anatomical barriers and need to preserve functioning of the hemodialysis graft, a combined general-regional
anesthetic plan was developed. A sciatic block with catheter placement for continuous usage intra- and post-operatively addressed
posterior analgesia for the thigh, while a lumbar plexus block adequately covers anteriormedial and lateral aspects. Femoral block and
catheter placement was considered, but posed a greater risk of destruction or infectious complication to the AV graft.
Preoperatively, a right-sided sciatic block was performed with an injectate of 12 milliliters 0.5% ropivacaine mixed with 12 milliliters
preservative-free saline. The same composition was used for the right-sided lumbar plexus blockade. Anatomical landmarks and spread
of local anesthetic was confirmed under ultrasound-guidance prior to catheter placement, respectively. No complications were noted.

Results
The patient was intubated with a LMA and anesthetic maintenance with 0.5 MAC sevoflurane in conjunction with continuous infusion of
the sciatic and lumbar plexus catheters. She required minimal opiate requirements intraoperatively. In recovery, she received a single
bolus of 10 milliliters 0.25% ropivacaine to her respective catheters and required a single dose of 50 mcg fentanyl. Later in her course,
she was transitioned to a dilaudid PCA for further breakthrough pain.

Discussion
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In patients undergoing lower extremity amputation, peripheral nerve blocks and neuroaxial anesthesia has proven effective in
diminishing postoperative pain. This combined general-regional anesthetic technique allowed for this complex patient to receive
adequate analgesia during and after her procedure with minimal opiate requirements and volatile anesthetic exposure. Our regional
anesthesia selection of the lumbar plexus block minimized infection risk by avoiding proximity to the hemodialysis sheath and
preserved graft vascularity.
Funding: none.

References
Flaherty J,et al.Regional anesthesia for vascular surgery.Anesthesiology Clin 2014,32,639-59.
Singh S,et al.Optimal perioperative management of the vascular surgery patient.Anethesiology Clin 2014,32,615-37

Tables/images

Right-sided lumbar plexus block

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Right-sided sciatic nerve block

Disclosures
I declare that there are no conflicts of interest or support that may cause bias in my presentation.

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Abstract: 282
Scientific abstract: Regional anesthesia

Histological Confirmation Of Needle Tip Position
During Ultrasound-Guided Interscalene Block: A
Randomized Comparison Of Intraplexus And
Periplexus Approach
Jennifer Szerb, Justin Greenberg, M. Kwesi Kwofie, William Baldridge, Robert Sandeski, Juan Zhou
Dalhousie

Introduction
Recent Regional Anesthesia research has examined how best to avoid direct contact with nerves, while still achieving a reliable block.(1)
Ultrasound-guided interscalene block can be performed using either periplexus needle placement or intraplexus needle placement with
similar efficacy. (2) No studies have examined the needle tip position in relation to the neural tissues with microscopic precision
associated with the two techniques. Our object was to investigate the risk of sub-epineurial needle tip placement in cadavers resulting
from the two ultrasound-guided techniques.

Material and methods
After IRB approval, 52 injections were performed on 26 lightly embalmed cadavers, with side, order, and technique assigned randomly.
Under real-time ultrasound guidance the block needle was placed next to the hyperechoic layer of the plexus (periplexus) or between the
hypoechoic nerve roots (intraplexus). Once positioned, 0.1 mL of black acrylic ink was injected. Effort was taken to avoid direct contact
with the hypoechoic structures at all times. Ultrasound video clips were taken of the needle approach and the injection. Tissues were
removed, histology sections prepared, and coded by two reviewers blinded to group allocation (periplexus or intraplexus). Where
disagreement occurred, an anatomist with pathology expertise determined the ink deposition in relation to neural tissues. Videos clips
were reviewed by two experienced regional anesthesiologist that were not otherwise involved in the study as well as the investigator
who performed the procedures and coded the videos as either an intraplexus or periplexus approach. Ultrasound still images were used
to calculate the distance from the needle tip to the closest observed nerve root. Sample size was estimated based upon the previously
reported 50 % sub-epineurial injection rate with the intraplexus technique,(3) considering a reduction to 10% with the periplexus
technique to be clinically relevant.

Results
No sub-epineurial ink deposits were observed in the periplexus group. Sub-epineurial ink deposition was observed in 3/26 (11.5%) of
intraplexus injections. Furthermore, two (of the three) sub-epineurial ink deposits were observed under the perineurium in the
intraplexus group. In fact, in the samples with sub-perineurial ink, ink was found to involve all fascicles of the root with little spread
through the extra-perineurial space. No statistical difference in the sub-epineurial rate was found between the periplexus versus
intraplexus injections (two-sided Fisher’s Exact Test p = 0.23). There was substantial agreement between the video assessors and the
investigators intended experimental needling technique (Cohen’s Kappa Statistic = 0.92). The average distance for the periplexus
technique from needle tip to the lateral border of the brachial plexus was 0.36mm (range 0.1-0.7, SD 0.16).

Discussion
Our results show that during intraplexus approach, there is an 11.5% chance that the needle tip position may be sub-epineurial. The
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subperineural injections involving all fascicles may demonstrate the interconnectedness of the largely non-compliant sub-perineurial
network if only 0.1 mL of volume may lead to distant spread with out extra-perineurial spread. The periplexus technique resulted in no
sub-epineurial spread of ink, suggesting that this approach may be less likely to result in mechanical trauma to nerves from direct
needle injury.
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Figure 1 - Periplexus approach with extra-epineurial ink (A) and Intraplexus approach demonstrating extra-epineurial ink between two nerve roots with no subepineurial ink. [F
= fascicle, I = ink, Epi = epineurium, M = muscle, Scale = 1mm]

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Figure 2 - Intraplexus interscalene approach demonstrating subperineurial (A and B) and subepineurial (C) ink distribution. [F = fascicle, I = ink, Peri = perineurium, M = muscle,
Scale = 1mm]
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Abstract: 283
Scientific abstract: Regional anesthesia

A retrospective study of lumbar plexus catheters
for total hip arthroplasty in the setting of a
multimodal pain regimen
Edward Yap, Pedram Aleshi, Derek Ward, Rosanna Wustrack, Thomas Vail, Erik Hansen
University of California, San Francisco

Introduction
An anesthetic plan for total hip arthroplasty that optimizes pain management is important to promote rehabilitation and improve
timely discharge for patients. It has been demonstrated that a multimodal oral pain regimen improves patient satisfaction, decreases
pain and opioid consumption, and lessens inpatient complications1. The use of regional anesthesia in total hip arthroplasty has also
shown to improve patient satisfaction and decrease pain and opioid consumption2. We sought to determine if the use of regional
anesthesia in the setting of a multimodal pain regimen provides any incremental benefit.

Material and methods
This is an IRB approved retrospective study conducted at the University of California, San Francisco, from March to October 2013. Prior
to July 1, 2013, all patients undergoing primary total hip arthroplasty received a preoperative lumbar plexus catheter (LPC). After this
date, patients did not receive a LPC.
A standard multimodal pain regimen consisting of celecoxib, acetaminophen, and gabapentin was started the morning of surgery and
continued during hospital stay. All patients received a spinal anesthetic with bupivacaine, fentanyl, and morphine. Intravenous or oral
opioids were given in the recovery room and nursing unit on an as needed basis.
A ropivacaine 0.2% infusion was used for the LPC postoperatively with the goal discontinuing the infusion the evening of the first
postoperative day (POD) and removed on POD 2. A standardized physical therapy regimen beginning POD 1 was utilized.

Results
Twenty-five patients were in each arm. There were no statistically significant differences for demographics, ASA classification, or
baseline VAS score between the two groups.
There was no statistically significant difference in VAS score on postoperative day 0 or 1, cumulative opioid consumption throughout
the hospital stay, length of stay, or total steps walked with physical therapy. There was a difference in pain score on POD 2 and 3 in favor
of LPC (see table 1).

Discussion
In patients undergoing total hip arthroplasty, our study shows the use of a lumbar plexus catheter improves pain scores late in the
hospital stay; however there is no difference in length of stay, total ambulation distance, and cumulative opioid consumption.
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Table 1: Results: LOS, VAS and Cumulative Opioid Consumption (morphine equivalent)
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Abstract: 284
Medically challenging case

Epidural Analgesia for the Prevention of
Postoperative Autonomic Dysreflexia
Nicholas Miller, Scott Byram
Loyola University Medical Center

Introduction
Autonomic dysreflexia (AD) is a medical emergency experienced by a large number of patients with a spinal cord injury (SCI) at or
above the T6 level. AD is triggered by stimulation below the level of the SCI. This stimulation initiates a sympathetic response leading to
widespread vasoconstriction, which is uninhibited by the descending supraspinal inhibitory signals due to transection of the spinal
cord. There are many possible stimuli for AD, but most common are bladder and bowel distention and surgery. AD may manifest as
sweating, dizziness, confusion, headache, anxiety, or hypertension. Dramatic and sustained increases in blood pressure can lead to
intracranial hemorrhage, arrhythmias, left ventricular failure, and death(1). Anesthetic care of patients with SCI, at or above T6,
undergoing surgery below the level of the lesion should focus on prevention of AD since management after it develops can be
challenging. Regional, neuraxial and general anesthesia are all accepted methods of preventing AD during surgery (2). However, there
have also been reports of AD developing in the acute postoperative period as well (3, 4).

Material and methods
We present a case of a 65 year old male with a chronic T5 SCI who presented for a complex urogenital/colorectal surgery for
squamous cell carcinoma of the bladder with extension into the prostate and rectum. The surgical plan included radical
cystoprostatectomy with ileal conduit, partial colon resection, and colostomy. He was at high risk for developing AD since bladder and
bowel irritation are the two most common stimuli for AD. For this reason, the decision was made to perform a combined
general/neuraxial anesthetic technique and to use postoperative epidural analgesia to prevent the development of AD in the
postoperative period.
A combined spinal/epidural was placed at L3-L4 level with the patient in the lateral position. Ten milligrams of tetracaine with
epinephrine 1:200,000 was used for the spinal anesthetic. The epidural catheter was threaded and secured in place. General anesthesia
was then induced with propofol and maintained with sevoflurane and rocuronium. An epidural infusion of ropivacaine was started
during the procedure and continued until the catheter was removed by the Acute Pain Service on post-operative day 2. The immediate
postoperative course was uneventful and the patient had no episodes of hypertension.

Discussion
Autonomic dysreflexia is a life-threatening emergency that can be very challenging to manage. Therefore, prevention of AD is the best
strategy for any patient at risk. Regional, neuraxial, and deep general anesthesia are all effective methods for intra-operative
prevention. However, postoperative prevention can be even more challenging. Epidural anesthesia is one method that is effective but
presents its own risks and challenges. SCI patients are often hypotensive at baseline and epidural anesthesia may result in severe
hypotension. Also, it may be difficult or even impossible to determine a level or the effectiveness of an epidural. Also some patients may
prove to be anatomically difficult when placing an epidural. This case demonstrates that postoperative epidural analgesia may be
successfully employed to prevent AD, but may require special vigilance.
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Abstract: 285
Scientific abstract: Education

Ultrasound Knowledge Development: A
Longitudinal Assessment of Knowledge
Acquisition amongst Anesthesiology Residents
Hugh M. Smith, Rebecca Johnson, Keri Propst, Sandra Kopp
Mayo Clinic

Introduction
In anesthesiology, utilization of ultrasound is increasing. Yet, resident education during residency remains largely focused upon
subspecialty ultrasound applications and technical proficiency. The purpose of this investigation was to examine fundamental
knowledge acquisition among anesthesia residents in association with the introduction of a formal ultrasound curriculum. Preferential
learning patterns between declarative and procedural knowledge types, and one-year longitudinal knowledge retention were also
examined to assist educators in designing effective ultrasound training curricula.

Material and methods
Following IRB approval and participant consent, 17 CA-2 anesthesiology residents at Mayo Clinic, Rochester, Minnesota completed a
four-hour training session consisting of a knowledge Pre-test (T0), a formal didactic session (see Figure 1), a hands-on practicum, and a
knowledge Post-test (T1). All subjects then completed a one-year longitudinal knowledge post-test (T2). The 50 test questions were
categorized by investigator consensus as representing either declarative (25) or procedural (25) knowledge content, and modeled after
the ASA/ASRA Validation Examination and recent ultrasound literature. (Figure 1) All tests were administered and analyzed using online Blackboard LearnTM Education Courseware.

Results
17 participants completed all phases of the study. Blackboard LearnTM Item Analysis was used to delineate question difficulty. The
distribution of question difficulty on T0was 14-Easy, 25-Moderate, and 11-Hard questions and T1 33-Easy, 14-Moderate, and 3-Hard
questions. There was a significant difference in average declarative (p=0.0002), procedural (p<0.0001), and total (p<0.0001) knowledge
acquisition over time (Figure 2). Average total acquisition at T1 was significantly higher than T0 (40.7 vs. 28.4; p<0.0001), while average
total acquisition at T2 was significantly less than T1 (40.7 vs. 35.2; p<0.0001). However, average total acquisition after 1 year (T2) was
significantly higher than baseline T0 (35.2 vs. 28.4; p<0.0001) (Figure 2). Average T2 test performance was 86.5% (35.2/40.7) of T1 scores
and represents one-year knowledge retention.

Discussion
Comprehensive ultrasound education is critical to establishing the basic knowledge essential to developing proficiency with image
interpretation and ultrasound-guided techniques. Our data shows mean knowledge acquisition improved among anesthesia residents
following the introduction of a formal ultrasound curriculum. While, declarative and procedural knowledge acquisition differed
significantly at each time tested, the knowledge categories did not differ from one another in learning or retention patterns. After one
year T2, mean knowledge retention was 86.5% (35.2/40.7) of immediate post-test T1 scores. Results indicate that educational
remediation during later phases of residency is not indicated.
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Figure 1. Fundamental Ultrasound Concepts
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Figure 2 Mean Knowledge Category Performance Scores
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Abstract: 287
Medically challenging case

Local Anesthetic Toxicity after Interscalene &
Supraclavicular Brachial Plexus Blockade
Christo Frangopoulos, Jay Schoenherr, Candra Bass
University of North Carolina Hospitals

Introduction
Local Anesthetic Toxicity is characterized by clinical manifestations of organs of the body that depend upon sodium channels for proper
functioning; specifically the central nervous system (CNS) and cardiovascular (CV) system. Typically the CNS is more sensitive to
toxicity than the CV system with early clinical signs and symptoms including but not limited to tinnitus, dizziness, circumoral
paresthesia, agitation, disorientation, and ultimately generalized seizures. Cardiovascular toxicity can present with an array of
dysrhythmias, cardiovascular instability, pain, dyspnea, and even cardiac arrest.

Results
A 59 year-old 46 kg female with a past medical history significant for non-ischemic cardiomyopathy requiring an AICD presented to the
pre-operative area with a bony tumor of the proximal-mid humerus. An interscalene brachial plexus block was performed with 30mL of
0.5% bupivacaine with epinephrine 1:200,000. However, blockade was inadequate and was supplemented with 20mL of 0.5% plain
ropivacaine around the supraclavicular brachial plexus. One to two minutes after the second block, the patient experienced acute
onset of nausea and an arrhythmia. The EKG displayed a wide complex rhythm with a heart rate in the 70’s that spontaneously resolved
within one minute. The patient did not require treatment, but was closely monitored after resolution of symptoms. After careful
consideration and a cardiology consultation, the case was rescheduled to a later date and was completed successfully.

Discussion
This case illustrates local anesthetic toxicity that presented with cardiovascular symptoms. Recognition of local anesthetic toxicity is
of paramount importance to facilitate proper and quick management of a patient that may require life-saving measures. Recognizing
the recommended maximum dose of local anesthetic based on weight is important in avoiding such toxicity. Including patient weight
and the maximum allowed local anesthetic in a pre-procedure time out may be a helpful quality improvement measure to improve
patient outcome and safety. Also, having a Local Anesthetic Systemic Toxicity (LAST) checklist at the bedside may be used to improve
the response and proper treatment of such cases.

References
Williams, D. J. and Walker, J. D., 2014, A nomogram for calculating the maximum dose of local anesthetic, Anaesthesia, v. 69, pp. 847-853.
Dickerson, D. M. and Apfelbaum, J., 1 September 2014, Local Anesthetic Systemic Toxicity, Aesthetic Surgery Journal, v. 34, Issue 7.
Drasner K., Local anesthetic systemic toxicity, Regional Anesthesia Pain Medicine, 2010; 35(2); 162-166.

Disclosures
I declare that there are no conflicts of interest or support that may cause bias in my presentation.

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Abstract: 290
Medically challenging case

Inadvertent Prolonged Femoral Nerve Palsy
Following Field Block with Liposomal Bupivacaine
for Inguinal Herniorrhaphy
David Olsen, Sandra Kopp, Adam Amundson
Mayo Clinic

Introduction
We report a case of prolonged femoral nerve palsy secondary to liposomal bupivacaine use during wound infiltration after inguinal
herniorrhaphy.

Material and methods
A healthy 63-year-old male underwent an uneventful open right inguinal hernia repair. Before closure, the surgeon injected 40 mL
(266mg) of normal saline diluted liposomal bupivacaine into the subcutaneous tissue with a 3.8 cm 22 gauge needle. Two hours postprocedure, the patient was unable to ambulate secondary to right leg weakness.
Upon examination, the patient had numbness over the anterior and lateral thigh and over the medial aspect of the lower extremity. He
was unable to extend his knee against gravity while thigh adduction and hip flexion were intact. These deficits appeared consistent with
femoral and lateral femoral cutaneous nerve blockade.
Ultrasound imaging was used to confirm local anesthetic spread around the femoral nerve (Image 1), therefore reducing the likelihood
of a surgical cause of nerve injury.
The patient was given a knee immobilizer and a walker to help with ambulation and discharged home after counseling on fall risk
precautions. He was then closely followed to document resolution of the block.
On follow-up, the patient reported that at 27 hours post infiltration he noticed a gradual receding of the anterior thigh numbness and
felt close to sensory baseline at 45 hours. He was able to extend his knee against gravity at 27 hours, ambulate without assistance at 35
hours, and reported full quadriceps function at 51 hours. Ultimately, his nerve palsy had full resolution without further sequela.

Discussion
Inadvertent transient femoral nerve palsy (TFNP) is a rare but known complication after local wound infiltration or ilioinguinal block for
inguinal herniorrhaphy (1,2). The incidence of inadvertent TFNP has been reported between 0.1% and 9%(3-5). This range in incidence is
likely related to different block techniques.
A cadaveric study on the mechanism of TFNP following ilioinguinal block demonstrated continuity of the plane below the transversus
abdominis muscle and the plane deep to the iliacus fascia, which contains the femoral nerve(6). The study authors suspect that injection
deep to the transverse abdominis muscle allows tracking of local anesthetic to the femoral nerve. In this case, the blind approach and
the large volume of local anesthetic injected likely caused spread to the femoral nerve.
This case demonstrates that the prolonged duration of liposomal bupivacaine may worsen the adverse sequela of inadvertent nerve
blocks. Serious injuries have resulted from unrecognised TFNP after blocks for inguinal herniorrhaphy(7). Adequate precautions should
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be taken to prevent falls in the outpatient setting.
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Image 1: Local anesthetic spread (arrows) around femoral nerve (FN).
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Scientific abstract: Regional anesthesia

EFFICACY OF BUPRENORPHINE AND CLONIDINE
LOCAL ANESTHETIC ADDITIVES IN ADDUCTOR
CANAL NERVE BLOCKS FOR TOTAL KNEE
ARTHROPLASTY
Andrew Schulz, Tamara Chambers, Kristopher Schroeder, John Shepler
University of Wisconsin School of Medicine and Public Health

Introduction
The adductor canal nerve block (ACB) has been recently well-described in regional anesthesia literature for postoperative pain control in
major orthopedic knee surgery1. Also, clonidine and buprenorphine have been described as adjuvants to local anesthetic (LA) for
peripheral nerve blocks2,3. To our knowledge, no studies have evaluated the use of these additives for ACB. We hypothesized that
addition of these additives to standard LA regimen for ACB would result in a more efficacious block with an extended duration.

Material and methods
Following IRB approval, we performed a retrospective chart review of patients who underwent total knee arthroplasty (TKA) from
October 27, 2014 to December 9, 2014, and received a preoperative ACB with combined spinal epidural (CSE) as primary anesthetic
technique. The patients were then divided into two groups. Group 1 included patients who received ACB with 20ml 0.25% bupivacaine
plus 200mcg buprenorphine and 25mcg clonidine. Group 2 included patients who received ACB with 20ml 0.25% bupivacaine. ACBs were
performed mid-thigh using ultrasound guidance. Preoperative characteristics and data points from the perioperative course were
abstracted from patients’ charts. GraphPad Prism (La Jolla, Ca) was then used to perform statistical analyses.

Results
56 qualifying patients’ charts were reviewed. Each group contained 28 patients. Comparison of age, BMI, ASA score, gender,
preoperative opioid use and baseline NRS pain score between the groups demonstrated no statistically significant difference. Table 1
shows data points for opioid use, pain scores, ambulation distance and PACU/hospital times. Ambulation distance on POD 2 was
statistically significant – with patients in group 2 demonstrating greater distances. All other data points showed no statistical
significance.
Table 1.
Perioperative Data Points
Opioid use (mg PO Morphine Equivalents)
POD 0
POD 1
POD 2
Pain Scores (NRS 0-10)
POD 0 resting peak
POD 1 dynamic peak
POD 2 dynamic peak

Group 1
Mean

Median

Group 2
Mean

P-value
Median

42.98
84.09
52.60

37.5
60
33.75

53.68
97.23
62.9

45
87
52.5

0.2973
0.3805
0.4525

3.5
5.25
5.64

3.5
5.5
5.5

3.64
6
5.42

3
6
5

0.7226
0.2896
0.6710
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Ambulation Distance (ft.)
POD 1
POD 2
Time (minutes)
PACU
Total Hospital

230.13
229

215
185

237.27
330.42

220
260

0.7674
0.0474

116.79
3514.04

95.5
3326.5

114.14
3745.29

102.5
3335.5

0.4368
0.5553

Discussion
In this retrospective study, it appears there is no advantage to buprenorphine and clonidine adjuvant use in ACB for TKA. A larger patient
sample size may have demonstrated significance in other categories but few were trending toward significance. Standardized
institutional factors may have contributed to our outcomes - including scheduled pain regimens, PACU wait time for beds and physical
therapy routines. In addition, an increased number of patients discharged home on POD 2 in the additives group may have impacted the
ambulation data in favor of the non-additives group. Further ACB studies are warranted to evaluate additional additives (i.e.
dexamethasone), volume of injection and LA concentration.
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Abstract: 293
Medically challenging case

Epidural Hydromorphone as a Cause of Vertical
Oscillopsia. Could We Have Provided Relief
Sooner?
Kelli Thompson, Yogen Asher
Northwestern University

Introduction
Neuraxial opiates have known adverse side effects including pruritus, nausea, urinary retention, constipation and respiratory
depression.1 We recently cared for a patient who experienced profound vertical oscillopsia after receiving epidural hydromorphone.

Material and methods
n/a

Results
Case Report: An 82 year old F underwent a total knee arthroplasty. Her history was notable for hypertension and arthritis. Lab values
were unremarkable and physical exam was notable only for mild hypertension pre-operatively. 1mg of midazolam was administered
and a combined spinal/epidural was placed at the L4-L5 level. 12.5mg of intrathecal 0.5% bupivacaine and an epidural infusion of
0.5% bupivacaine were used as the primary anesthetic. A low dose propofol infusion was used for intraoperative sedation. At the end of
the case, ondansetron and 0.5mg of epidural hydromorphone were administered and the epidural catheter was removed. Vital signs
were normal and the patient was arousable to voice for the entirety of the case. The patient arrived to the recovery room alert and
comfortable. Her only exam finding was loss of sensation to cold below the T10 level. 45 minutes later, she began to experience
debilitating vertigo described by her as “the room tumbling in an up and down direction.” This vertical oscillopsia was persistent and
not provoked by any position of her head and was associated with severe nausea and vomiting. A neurological exam was notable only
for downbeat nystagmus that resolved after 20 minutes. Her exam and vital signs were otherwise
normal. Ondansetron, diphenhydramine and meclizine were given in sequential order. Despite these interventions, the oscillopsia and
nausea persisted for 8 hours before resolving. The following morning, she received IV hydromorphone that again elicited the
vertical oscillopsia, this time less severe and resolving on its own after 10 minutes. No further IV hydromorphone was given and she did
not experience any additional vertigo or oscillopsia while hospitalized.

Discussion
Our initial differential diagnosis at the onset of the vertical oscillopsia included acute cerebral ischemia, a medication related dystonic
reaction and hyperkinetic movement disorder related to propofol. We did not consider epidural hydromorphone as a cause of her
nystagmus and oscillopsia until the next morning when the symptoms returned after an IV dose of hydromorphone.
There have been several case reports describing downbeat nystagmus, vertical oscillopsia and a Meniere-like syndrome after
administration of epidural opiates that have been successfully treated with naloxone.1,2 Although the exact mechanism is unclear,
Rottach et al have suggested a disruption in the vestibulo-ocular reflex by the activation of mu-type opiate receptors in the cerebellum
and vestibular nuclei as a potential mechanism leading to these rarely seen symptoms.3
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In summary, this case demonstrates the possible relationship between epidural hydromorphone and vertical oscillopsia, a rare yet
disturbing and debilitating symptom for a patient to experience in the post-operative setting. It may be worthwhile to consider
administering naloxone to a patient that develops oscillopsia for relief of this rare adverse effect of epidural opiate administration.
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Knowledge gaps in the perioperative management
of patients on opioid addiction therapy
John-Paul Pozek, John Wenzel, Jaime Baratta, Eugene Viscusi
Thomas Jefferson University & Hospitals

Introduction
Opioid addiction therapy is present in multiple forms and delivery systems including opioid antagonists, partial agonists, and mixed
agonists/antagonists with unique pharmacological properties1-3. Anesthesia providers must have a solid knowledge base in the
pharmacology of these medications and proper perioperative management of these patients.

Material and methods
A twelve-question survey was administered to anesthesia attendings, residents, and CRNAs to assess basic knowledge of properties and
perioperative management of opioid antagonists, partial agonists, and mixed agonist/antagonists. Each survey included a pre- and
post-survey self-assessment regarding comfort level with these medications. The remaining ten questions assessed knowledge in five
domains: pharmacology of naltrexone; pharmacology of buprenorphine; management of patients taking naltrexone; management of
patients taking buprenorphine; and management of patients taking Suboxone™ (buprenorphine/naloxone). We defined greater than
70% overall correct as a passing score.

Results
A total of 46 respondents include 17 attendings, 20 residents, and 9 CRNAs. Of respondents, 58.7% reported their pre-assessment
comfort level as “comfortable” or better. Only 19.6% reported their post-assessment comfort level as “comfortable” or better (Fig 1).
While 54.4% achieved an overall passing score, passing rates were low for questions pertaining to perioperative management of
patients taking naltrexone and Suboxone™ (Fig 2). Specifically, passing rates were <70% across all provider levels for two questions
dealing with management of oral and intramuscular preparations of naltrexone. The same passing rate <70% was seen in two of three
groups in the domain of management of patients on Suboxone™. Survey distribution will be expanded to the departments of general
and orthopedic surgery.

Discussion
The anesthesia provider is likely to encounter patients on opioid addiction therapy in the elective or emergent surgical setting. A
thorough knowledge of the pharmacological properties and perioperative management of these medications is essential1-3. A
multidisciplinary effort on the part of the surgical and anesthesiology teams, with early involvement of the Acute Pain Management
team, is crucial for adequate care of these patients. Proper management will likely lead to increased patient satisfaction, better
outcomes, and decreased overall hospital costs.
With the results gathered from the survey, it appears that while pharmacologic principles are well understood by a majority of the
participants, specific knowledge related to the management of patients on opioid addiction therapy may be lacking. A decrease in
comfort with these medications after completion of the survey highlights the need for further didactics on the topic. This survey is part
of a series of surveys that are designed to identify knowledge gaps and assist in creating an institutional Opioid Safety Education
Module. We believe that targeted education initiatives may improve provider comfort with management of these medications and
increase patient safety.
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A Novel Technique: Serratus Plane Block with
Liposomal Bupivacaine for Multiple Rib Fractures
Nadia Hernandez, Renuka George, Vadim Ioselevich, Semhar Ghebremichael, Carlos Artime
The University of Texas Health Science Center at Houston

Introduction
Acute pain management in patients with multiple rib fractures (MRF) is essential for preventing secondary respiratory complications.
Many different techniques have been employed including opioids, transcutaneous electrical nerve stimulation, non-steroidal antiinflammatory drugs and regional anesthetic techniques. Overall, regional techniques can be more effective than systemic opioids and
produce fewer side effects. Some of the regional techniques have limitations preventing their use in poly-trauma patients. Ultrasoundguided serratus plane block (SPB) is a new regional technique that provides complete analgesia to the hemi thorax. We used liposomal
bupivacaine for ultrasound-guided single shot serratus plane blocks for extended thoracic wall analgesia in polytrauma patients with
multiple rib fractures.

Material and methods
Using the description outlined by Blanco et al., the serratus plane block was performed using 20 cc of liposomal bupivacaine and 10 cc of
0.25% Bupivacaine. Ten blocks were performed on trauma patients, ages ranging from 17 to 82 years old. Mechanism of injury was
predominantly high speed motor vehicle accident. Mean number of rib fractures was 8.8. A paired t-test was conducted to compare
pain scores, respiratory rate, and incentive spirometry immediately prior to and after block onset.

Results
A paired t-test was conducted to compare pain scores, respiratory rate, and incentive spirometry immediately prior to and after block
onset. Significant difference in pain scores prior to the block (mean pain score = 7/10, standard deviation = 2.5) and 4 hours after the
block (mean pain score = 4.2/10, standard deviation 2.6), with a p-value of 0.017, were seen. Significant reduction in respiratory rate
prior to the block (mean RR = 26, standard deviation = 7) and 24 hours after the block (mean RR = 17, standard deviation 4), with a pvalue < 0.001 were seen. Significant improvement in incentive spirometry immediately prior to and 4, 24, and 48 hours after the block
(mean difference = 182, 320, and 409 mL, respectively; standard deviation 57, 111, 155 mL, respectively), with p-values of 0.009, 0.018, and
0.025, respectively, was seen. Scheduled surgical fixation of ribs was cancelled in one patient. Intubation and extubation were both
facilitated with SPB.

Discussion
Serratus anterior plane block alleviates chest wall discomfort, specifically related to rib fractures. Being superficial, the serratus
anterior muscle was easily identified for this block which targets the lateral cutaneous branches of the thoracic intercostal nerves T2
through T12 providing analgesia to the anterolateral chest wall. Liposomal bupivacaine was injected deep to the serratus anterior to
provide lasting analgesia. While this has only been studied in these 10 patients, the serratus anterior plane block with liposomal
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bupivacaine showed dramatic improvement respiratory mechanics and pain scores. There are a variety of analgesic regimens and
techniques that can be used to prevent respiratory complications and reduce morbidity in patients with multiple rib fractures. We
describe a novel application of liposomal bupivacaine via minimally invasive regional technique which may improve respiratory
mechanics thereby decreasing morbidity in patients with multiple rib fractures.
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Radiographic Characteristics of Intrathecal Drug
Delivery Device Complications
Alexander Kim, Ali Mian, Steven Liu, Aron Legler, Renu Chundru
Yale School of Medicine

Introduction
Intrathecal drug delivery devices can be an important multimodal adjunct in the treatment of chronic malignancy-related and non
malignancy-related pain. Various medications, including opiates, local anesthetics, clonidine, baclofen, and ziconotide have been used
in intrathecal delivery with significant benefit. However, there are several well-documented complications related to these devices.
Complications related to implanted intrathecal drug delivery systems may be related to the device itself, or related to intrathecal drug
therapy. In relation to the device itself, complications may include post-operative spinal hematomas, infections, cathetertip granulomas, catheter kinking, or CSF hygromas.
In conjunction with the Yale Department of Radiology, we review these various complications that can occur with intrathecal drug
delivery devices, along with their associated imaging features. MRI and/or CT provide excellent evaluation of spinal structures, as well
as implanted devices. We also include patient presentation, and conclude with management and outcome.

Material and methods
Study Design:
This is a single-center, co-departmental, retrospective review study. There is no intervention. Approval obtained from the Institution
Review Board of Yale-New Haven Hospital. The purpose is to review radiographic features and imaging appearance of intrathecal drug
delivery device complications. The secondary aim is to present related symptomology, pathology, response to treatment, and outcome
with these images.
Materials:
The primary unit of analysis will be the plain film, MRI, and CT imaging findings, signal characteristics, morphology and anatomical
location of these devices and associated complications. Patients will be identified retrospectively using relevant search terms within
our imaging database, such as intrathecal pump, implantable pain device, etc. Images will be obtained and examined on the PACS
system of the Yale Neuroradiology Department. Relevant chart review will also be performed for clinical information.

Results
We obtained approximately 20 radiographic images of patients with implanted intrathecal drug delivery devices, which were obtained
for diagnosis of various complications of these devices. These images were reviewed, along with clinical history and complaint,
imaging characteristics, treatment, pathology, final diagnosis and outcomes. Diagnoses included local CSF hygroma, catheter-tip
granuloma formation, catheter kinking, infection, and post-operative spinal hematoma.

Discussion
In obtaining our images for intrathecal drug delivery device complications, we are able to comment on best modalities and protocols for
diagnostic ability. Modalities included plain radiograph, computed tomography (CT), magnetic resonance imaging (MRI) and
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ultrasound. Comparison was made with normal appearance and imaging. The imaging demonstrating pathology was presented
alongside clinical presentation, thus providing education for the interventional pain physician in a salient format. This education will
help the physician have appropriate clinical suspicion of common complications in this patient group, in the ordering of proper imaging
modality, and also with basic recognition of the imaging features of pathology.

References
1. Prager et al. Best practices for intrathecal drug delivery for pain. Neuromodulation. 2014; 17:354-72.
2. Ghafoor et al. Intrathecal drug therapy for long-term pain management. Am J Health-Syst Pharm. 2007; 64:2447-61.
3. Hassenbusch et al. Management of intrathecal catheter-tip inflammatory masses: a consensus statement. Pain Med. 2002; 3:313-23.
4. Follet et al. Prevention of intrathecal drug-delivery catheter-related complications. Neuromodulation. 2003; 6:32-41.
5. Bottros et al. Current perspectives on intrathecal drug delivery. Journal of Pain Research. 2014;7:615-26.
6. Follet et al. Prevention and management of intrathecal drug delivery and spinal cord stimulation system infection. Anesthesiology.
2004; 100:1582-94.
7. Deer et al. Polyanalgesic Consensus Conference 2012: recommendations to reduce morbidity and mortality in intrathecal drug
delivery in the treatment of chronic pain. Neuromodulation. 2012; 15:436-64.

Tables/images

Example images of device complications

Disclosures

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

I declare that there are no conflicts of interest or support that may cause bias in my presentation.

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
May 14-16, 2016
Las Vegas, Nevada

Abstract: 300
Medically challenging case

Continuous Brachial Plexus Block for Management of Dystonia
Associated with Complex Regional Pain Syndrome
Benjamin Brown, Arun Kalava, James Slotto, Robert McClain, Roy Greengrass
Mayo Clinic Florida, Jacksonville, FL

Introduction

Dystonia is a relatively rare movement disorder of sustained muscle contractions that causes abnormal posture. It
can be primary or secondary to a myriad of other diseases or syndromes (including Complex Regional Pain Syndrome
[CRPS]). Guidelines exist for a variety of treatment options for dystonia depending on the etiology1, but the use of
regional anesthesia has not been described. Use of regional anesthesia in CRPS is established in the literature in the
form of case reports and small studies showing mixed results.2-3 However, these reports are mainly focused on the
relief of pain and are not complicated by the presence of dystonia. To our knowledge, regional anesthesia has never
been reported as being used for relief of dystonia. We describe the successful use of an infraclavicular brachial plexus
block in a patient with upper extremity segmental dystonia. Consent was obtained from the patient to present this
case report.

Materials and Methods

A 20-year-old female presented in acute pain crisis due to segmental dystonia associated with long-standing CRPS
Type I. Symptoms began at age 12 following a hand injury. Her 5th finger started to flex involuntarily with the 4th and
3rd fingers progressively following suit. She also developed severe pain with changes in skin color and sensitivity, at
which time the diagnosis of CRPS was made. Over time, symptoms progressed to include left wrist, elbow, shoulder,
and neck. Over the years, her treatments have included a ketamine coma, baclofen pump, botulinum toxin
injections, spinal cord stimulator, deep brain stimulator, and pallidotomy, none of which provided lasting relief.
Five months post-pallidotomy, the patient presented with a return of the severe dystonia in the left hand with severe
clinching, inability to extend her fingers, and her fingernails digging into her palm. A left infraclavicular brachial
plexus catheter was placed and a loading dose of ropivacaine provided dramatic relief of the dystonia (see pictures),
as well as significant pain reduction. With the fingers relaxed, this facilitated splint placement and active
participation in physical therapy sessions. A ropivacaine infusion with PCA bolus provided continued analgesia. She
did experience some return of the contractures once the initial dense block resolved, however the splint remained
comfortably in place.

Results

The nerve block was part of a multimodal pain control strategy, and the patient reported pain scores of 4-7 out of 10
during the hospitalization (an improvement from constant 10 out of 10 she reported at home).

Discussion

Regional anesthetic techniques have not previously been described for the relief of segmental dystonia. While the
duration of symptom resolution in our patient is not yet determined, in the appropriate setting regional anesthesia
should certainly be considered for at least temporary relief of dystonia and associated pain.
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Caudal Epidural Steroid Injection for Post-Polio
Syndrome Radicular Pain
Tomas J. Kucera, Christopher Denatale
New York University

Introduction
Poliomyelitis used to be a common crippling virus prior to the invention of the polio vaccine in 1952. The WHO launched a global
eradication effort in 1988 that led to a 99 percent decrease in incidence of the disease. The global polio surveillance data from 2014
shows that there were only 350 reports cases of poliomyelitis worldwide.
Post-polio syndrome (PPS) is a not well understood clinical deterioration that happens to many polio survivors 10-20 years after their
acute illness. PPS is characterized by muscle weakness, fatigue, and pain. The prevalence of PPS is reported to be between 15%–80% of
all patients with previous polio infection.

ASRA Practice Guidelines for neuraxial procedures in patients with rare pre-existing neurological diseases comment on the paucity of
data which they recommend a careful clinical risk-to-benefit assessment on patients with pre-existing central nervous system disorders
such as post-polio.

We failed to identify any reported epidural steroid procedures for post-polio radicular pain through a PubMed and Medline Search.

Results
We present a 36 year old male who contracted poliomyelitis at the age of 2 in West Africa leading to subsequent paresis of both legs. The
patient subsequently developed scoliosis requiring multiple instrumentations and fusions in Switzerland by an aid organization. The
patient eventually moved to the United States and has been living pain free while working as a full time student. He used a scooter for
mobility. The patient then began having left lower extremity pain shooting in a non dermatomal distribution. He was first treated by
Neurology and diagnosed with Post Polio Syndrome and he was trialed on gabapentin however he was intolerant to the side effects.
He presents to the pain clinic complaining of persistent left lower extremity shooting pain that we believed was amendable to
intervention. We discussed with the patient the risks and benefits of an epidural steroid injection and the fact that we had no evidence
for safety due to lack of similar cases. The patient understood and consented for a caudal epidural steroid injection.
Due to his prior instrumentation and complete fusion to S1 the caudal approach was planned. Using a fluoroscopic guidance a 22 Gauge
Chiba needle was advanced into the sacral hiatus and into the epidural space. A lateral view was obtained to confirm the needle position
and 2 ml of contrast was used to confirm placement. Injectate consisting of 80 mg of methylprednisolone and sterile preservative free
water for a total volume of 7 ml was injected. The patient tolerated procedure without complication.
The patient was followed up at 1 week and reported 80% pain relief. At 6 months he returned to clinic still reporting pain relief.

Discussion
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This case demonstrates that epidural steroid injections should be considered for patients with radicular symptoms in post-polio
syndrome with pain. We did not use local anesthetic in the epidural space because of concern for exacerbating his neurological
symptoms. While Post-Polio cases are becoming rarer as eradication programs continue, our case demonstrates that epidural steroid
injections may be helpful in post-polio pain.
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Medically challenging case

Sphenopalatine Ganglion Block: A Possible
Treatment Strategy for Cancer Pain due to Cranial
Nerve Compression
Andres Missair, Daniel Fernandez, Michael Marino, M.D.
University Of Miami, Miller School Of Medicine

Introduction
Paresthetic pain can occur when cranial nerves are compressed by an expanding neoplastic mass, most commonly involving the
trigeminal and facial nerves. Control and treatment of these symptoms is often difficult but is important for patient comfort and
continuing cancer treatment that can exacerbate pain, such as radiation and chemotherapy. Local anesthesia is a safe and effective
option that should be included in the multimodal approach for the treatment of pain caused by cranial nerve compression. We describe
a case of a sphenopalatine ganglion (SPG) block performed on a 30 year old woman with a history of a 20mm by 15mm nasopharyngeal
adenocarcinoma causing unilateral cranial nerve compression due to mass effect and intractable trigeminal neuralgia unresponsive to
medical management.

Material and methods
Informed consent was obtained after review of the procedure, risks, benefits, alternatives, and expected outcome. The patient’s brain
MRI was reviewed to determine the maximum safe distance which a catheter could be inserted without penetrating the tumor (Figure 1).
The patient was placed supine on a stretcher with EKG, pulse oximetry and blood pressure monitoring. The SPG block technique
described by Windsor and Jahnke (1) was utilized with a local anesthetic solution of Lidocaine 4%.

Results
On a Visual Analog Scale (VAS), the patient rated her pain as 9/10 before the procedure. She described her pain as burning with radiation
to the right ear, eye and face. The patient was prophylactically given 2 sprays of Oxymetazoline in the right nostril to induce
vasoconstriction and decrease the incidence of bleeding. The SPG device was inserted 7cm into the right nostril until resistance was felt
(Figure 2). One milliliter of Lidocaine 4% was injected every 2 minutes. A total of 4mL of local anesthetic was given before the patient
began to feel intolerable nasopharyngeal pressure. Within five minutes after performing the SPG block the patient’s pain decreased to a
3/10. This pain relief lasted for 8 hours.

Discussion
The SPG block has been used to alleviate a wide variety of pain syndromes, including headaches, neck pain and atypical facial pain (1).
Performance of the SPG block resulted in immediate and significant pain relief that could not be achieved with prior high-dose opioid
regimens. The SPG block, in our case, was used as a diagnostic block so that a more definitive action could be performed such as a
radiofrequency ablation (RFA) or SPG block with a tetracaine/cocaine mixture. An SPG block may also be beneficial for patients who
require brief but painful procedures to the nasopharynx such as biopsies, radiation treatment or any other examination of the tumor.
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These acute painful interventions are difficult to manage with oral and intravenous medications but an SPG block can provide adequate
analgesia without the systemic side effects of opioids. This simple nerve block technique can be used to treat and manage atypical
facial pain specifically caused by cranial nerve compression by neoplastic tumors.
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Predictors of an unanticipated emergency room
visit following regional anesthesia for ambulatory
orthopedic surgery: a retrospective clinical
database analysis.
Melissa Masaracchia, Marnie Welch, Brian Sites
Dartmouth-Hitchcock Medical Center

Introduction
Unplanned hospital based evaluations following ambulatory surgical procedures are associated with higher healthcare costs, offsetting
the advantages of an outpatient model. 1-5 Currently, there is a paucity of information about predictors of emergency room evaluations
following ambulatory orthopedic surgery; specifically, procedures performed in conjunction with peripheral regional anesthesia. In
order to determine the rate of and characteristics associated with an emergency room visit, we analyzed our prospectively maintained
clinical registry, which consisted of 2,079 patients who received both ambulatory orthopedic surgery and a peripheral nerve block as
part of their anesthetic.

Material and methods
Dartmouth-Hitchcock’s electronic database containing all patients undergoing orthopedic surgery at our outpatient surgical center
since April of 2011 was queried. The database consisted of pre-defined fields mandating prospectively gathered data entry to track
patient demographics, block characteristics, and morbidity events. For ambulatory patients, a phone call evaluation was conducted
within 3 days of discharge to confirm block resolution, to query for postoperative pain issues, and to inquire about ER visit after
discharge. Those patients who required an ER visit postoperatively were flagged; and detailed chart reviews were conducted to
generate a more granular understanding of reasons for the ER visit.

Results
Forty-nine patients out of 2,079 were flagged as having an unplanned emergency room visit within 72 hours of discharge, generating a
rate per 100 patients of 2.35, (95% CI 1.74, 3.10). Of these 49 patients, 21 patients (42%) visited the ER for uncontrolled pain despite the
use of prescribed oral opioids; 5 patients (10%) experienced a block related complication; 5 patients (10%) required the attention of a
physician for surgical site related issues; 2 patients (4%) were found to have postoperative nausea/vomiting; and 3 patients (6%) were
seen for other postoperative issues (i.e. urinary retention). Thirteen patients were lost to follow-up. See Table 1.
Of the 49 patients seeking emergency room care, 48.9% were male; mean age was 48.6 years ± 16.5, and mean BMI was 27.3 ± 0.86. All but
one patient was white. We found that age, sex, race, recovery room time, and poor physical status (defined by ASA status > 3) were not
independent predictors of postoperative ER visits. Additionally, a high reported pain score in the recovery room, defined as > 5 on a 0-10
pain scale, was not predictive of an ER visit.

Discussion
Unplanned readmission after outpatient orthopedic surgery utilizing a peripheral nerve blockade occurs at a surprisingly high rate.
When patients do require return visit to the ER postoperatively, difficulty with pain management at home seems to be the major culprit.
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Deeper investigation through retrospective chart review suggests that pain most often became unmanageable after peripheral nerve
block resolution. This is consistent with the fact that PACU related pain was not predictive of an ER evaluation. Perhaps this indicates
that additional patient education and interventions may be necessary. Based on these results, our institution is considering the addition
of continuous peripheral regional anesthesia to facilitate prolonged ambulatory analgesia.
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Electronic Signal Treatment Can Restore Peroneal
Nerve Function in Patients with foot drop
Robert H. Odell, Richard Sorgnard,
Neuropathy & Pain Centers of America

Introduction
We utilize the Combined Electrochemical Treatment (CET) to reverse the signs and symptoms of peripheral neuropathy(1, 2,3).
Approximately 5% of our neuropathy patients present with common peroneal nerve dysfunction (foot drop). Common peroneal nerve
dysfunction is damage to the peroneal nerve leading to loss of movement or sensation in the foot and leg. Not only is there is a loss of
feeling, but larger motor nerves are sometimes affected.

Material and methods
Patients who were treated at our clinic for manifestations of peripheral neuropathy were examined for motor deficits as well. 10
patients have presented over the past three years with varying degrees of peroneal nerve dysfunction, ranging from mild (4/5 strength
on motor testing) to severe (0/5 strength on motor testing). In addition to the sensory neuropathy protocol, the patients were treated
with an advanced electric cell signaling device that administers specific-parameter electric energy signals programmed to mimic
normal motor nerve activity. None of these treatments involved the addition of local anesthetics, which are utilized for the CET
protocol.

Results
85% of patients experienced improvement in peroneal function, and a majority of these experienced 100% return of function. One
patient, a physician with a lithium toxicity and complete peroneal nerve dysfunction of several months duration, was informed by his
neurologist that the nerve would take 2-3 years, if ever, to recover. Within one week of treating with the advanced axonal stimulation
programs, his motor function returned to 4/5. After four additional weeks of continued treatment, he had full restoration of function,
with motor strength measured at 5/5. Successful treatment of these patients relieved the nerve dysfunction in about 85% of the cases,
although it appears that 6-8 weeks may be necessary for the nerves to completely heal and regenerate.

Discussion
The treatments improved mobility and independence, as well as the reduction in possible swelling (4) and pressure on the nerve in a
number of cases. The treatment for these patients revolves around specific-parameter electric cell signaling and nerve axon
stimulation (5). The treatment aims to improve mobility and independence, as well as the reduction in typical swelling and pressure on
the nerves.
These are the first cases of which we are aware of showing accelerated recovery of peroneal nerve dysfunction being reported. CET has
been shown also to regenerate epidermal nerve fibers (6) and be a cost effective approach to treating peripheral neuropathies (7). We
therefore conclude that this advanced technology shows great promise for the treatment of all manifestations of neuropathies,
including those involving the larger motor fibers.
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Abstract: 306
Medically challenging case

Six hour 2-chloroprocaine subarachnoid block
Nolan D. Walther, Darin M. Flynn
Northern Nevada Anesthesia Associates

Introduction
A 96-year-old male presented for a transurethral resection of a bladder tumor (TURBT). The patient had a medical history including
high-grade invasive prostate cancer, CHF, HTN, atrial fibrillation, and spinal stenosis. He was 6’ tall and weighed 69 kg. His medications
did not include any anticoagulants, and he had a recent INR of 1.1. A subarachnoid block (SAB) using 3% 2-chloroprocaine (2cc, or 60
mg) with epinephrine (<10 mcg) was performed uneventfully and without difficulty.
Chloroprocaine is an ester local anesthetic often used to provide a short-acting spinal anesthetic in procedures lasting under 1 hour.
Compared to intrathecal lidocaine, it minimizes the risk of transient neurologic syndrome and cauda equina syndrome. Compared to
low dose bupivacaine (7.5 mg), intrathecal chloroprocaine (40 mg) has also been shown to have faster recovery time to simulated
discharge criteria.(1) The duration to complete sensory regression of chloroprocaine at an intrathecal dose of 60 mg with epinephrine
has been reported to be 149 minutes +/- 29 minutes, and with a more conservative and epinephrine-free dose of 30 mg, the duration was
reported as 98 +/- 20 minutes.(2) This same study found that the addition of epinephrine not only prolonged the block, but also uniformly
resulted in flu-like symptoms (malaise, myalgias, arthralgias, back stiffness, and loss of appetite). Although approved in Europe,
intrathecal chloroprocaine does not yet have U.S. FDA approval and is used in an off-label manner despite multiple studies and
institutions demonstrating safety and efficacy with use of preservative-free and appropriately dosed intrathecal chloroprocaine.(3) This
may partly be due to earlier case reports of neurologic deficits after inadvertent intrathecal injections intended for epidural delivery in
the early 1980’s which utilized chloroprocaine doses an order of magnitude higher and contained the preservative sodium bisulfate.(4,5)

Results
A couple hours after the procedure, the PACU nurse noted that the patient had yet to regain any motor strength or sensation in bilateral
lower extremities. Assessment of the patient confirmed this finding. The patient denied any back pain, but concern arose for a neuraxial
hematoma given the persistent neurologic deficits in the lower extremities with a “short-acting spinal.” Just before consulting a spine
surgeon, the patient spontaneously regained full neurologic function in bilateral lower extremities. The duration of the chloroprocaine
SAB was approximately 6 hours.

Discussion
A significantly prolonged duration of a SAB always warrants concern for a possible neuraxial hematoma requiring consideration of an
urgent surgical decompression. Cauda equina syndrome and anterior spinal artery syndrome also are in the differential(6), but neither
of these phenomenons seem to reconcile this patient’s 6 hour chloroprocaine SAB followed by spontaneous full recovery. Another
possible etiology is that the administered dose of chloroprocaine may have been inadvertently greater than the intended 60 mg (2cc),
which may sufficiently explain the prolonged block, especially given the lack of published data describing the duration of higher (>60
mg) doses of intrathecal chloroprocaine. The patient’s spinal stenosis, advanced age, and possible lower CSF volumes(7) may also have
been contributing factors to the prolonged block duration. In hindsight, a lower dose of intrathecal chloroprocaine (30-45 mg) without
epinephrine would have likely provided a sufficient duration of surgical anesthesia without any prolonged recovery time in the PACU
and concerns for a neuraxial hematoma or other neurologic injury.
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Abstract: 308
Scientific abstract: Regional anesthesia

Comparison between the risk falls after Total Knee
Arthroplasty with use of femoral nerve block
versus adductor canal block
Nabil Elkassabany, Sean Antosh, Charles Nelson, Craig Isralite, Rebekah Williams, Mostafa Ahmed, Lu Cai, Ignacio Badiola, Edward
Mariano, Jiabin Liu
University of Pennsylvania

Introduction
Adductor canal block (ACB) has emerged as an appealing alternative to femoral nerve block (FNB) that produces a predominantly
sensory nerve block by anesthetizing the saphenous nerve. Studies have shown greater quadriceps strength preservation with ACB
compared to FNB, but no advantage has yet been shown in terms of fall risk. The Tinetti scale is used by physical therapists to assess
gait and balance, and total score can determine a patient’s fall risk. We designed this study to test the primary hypothesis that FNB
results in a greater proportion of “high fall risk” patients postoperatively using the Tinetti score compared with ACB.

Material and methods
With IRB approval and informed consent, patients undergoing primary unilateral TKA were offered enrollment in this double-blinded,
randomized trial over four months at Penn Presbyterian Medical Center. Patients received either an ACB or FNB block (20 ml of 0.5%
ropivacaine) with catheter placement (8 ml/hr of 0.2% ropivacaine) in the setting of multimodal analgesia. Continuous infusion was
stopped in the morning of POD#1 prior to starting physical therapy (PT). On postoperative day (POD) 1, PT assessed the primary
outcome using Tinetti score for gait and balance. Patients were considered to be high risk of falling if they scored

Results
Sixty-two patients were enrolled in the study (31 ACB and 31 FNB). Patient characteristics were similar between the two groups. No
difference was found in the proportion of “high fall risk”patients on POD 1 (21/31 in the ACB group versus 24/31 in the FNB group, P=0.7)
or POD 2 (7/31 in the ACB versus 14/31 in the FNB group, P=0.06). The average distance of ambulation during PT and TUG were similar on
POD 1 and 2. There was an advantage in MMT on POD 1 in the ACB group (P=0.001); however no difference was found by POD 2 (P>0.99).
There were no other differences in postoperative outcomes.

Discussion
Although ACB results in greater preservation of quadriceps muscle strength, there appears to be no reduction in fall risk or functional
outcome benefits when compared to FNB. Factors other than quadriceps muscle strength likely contribute to patients’ falls and should
be addressed through education and training in a well-defined fall prevention program.
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Scientific abstract: Chronic pain

Non-Opioid Pharmacologic Treatment Options for
the Chronic Pain Patient: An Analysis of the
Literature
David Nguyen, He (Jack) Li, Christopher Burnett, Brian Goentzel, Rene Przkora, Windrik Lynch
Scott & White Health (Texas A&M Health Science Center)

Introduction
Medical management for the chronic pain patient has evolved significantly over the past few decades. Newer advances in
pharmacological treatment have been discovered, and this trend will likely continue into the future. Opioids continue to play a
significant role in helping manage many chronic pain states. However, many patients can develop a significant number of side effects
such as constipation, sedation, opioid-induced hyperalgesia, and even more severe effects such as respiratory depression and even
death. Non-opioid medications have considerably gained interest as an adjunct or mainstay treatment for chronic pain conditions. Use
of these non-opioid adjuncts is often highly recommended. Pain-related visits have continued to rise in the outpatient setting, and the
opioid epidemic continues to be an important factor in the practice of medicine. As a result, use of non-opioid pharmacologic therapy
may not only benefit the patient but may also prevent some of the significant accompanying side effects and problems related to opiate
use.

Material and methods
We performed a literature search for articles describing pharmacologic treatment of pain without the use of opioids. In our literature
review, the terms "nonopioid" and "non-narcotic" alone and with the keywords "adjuvant", "medications", "NSAIDs", "antiepileptics",
"antidepressants", "pharmacologic", "pharmaceutical", "analgesic", and “pain” were used as the search subject. The following medical
search databases were utilized: Pubmed, Cochrane Library, United States National Library of Medicine, MDConsult, Medscape, Google
and Google Scholar, Merck Manual, Web Directory of Medical Education, and UpToDate.

Results
After examination of the 28 collected papers and reports, 16 publications were found that the abstract´s authors felt were of clinical
relevance towards non-opioid pharmacologic therapy for the chronic pain patient. Different classes of medications and titrating
dosages were described in the literature search for potential treatments of chronic pain. These classes included antidepressants, antiinflammatories, anticonvulsants, and muscle relaxants. Also, alternative routes of administration besides enteral medications were
reviewed. Examples of such were topical creams and ointments and onabotulinumtoxinA (BOTOX®).

Discussion
Opioids have and will continue to be a significant treatment modality for patients with various chronic pain conditions for many
years. The opioid epidemic continues to be a problem in the United States and also worldwide. This is likely to continue until newer
agents are introduced with fewer side effects and greater efficacy than opioids. There is increasing evidence that many chronic pain
states can be managed with non-opioid pharmacologic therapy. These medications can generally fall into categories
of antidepressants, anti-inflammatories, anticonvulsants, and muscle relaxants. Topical agents and combinations of these
medications are also being formulated. Chronic migraines and spasticity are some of the conditions that can be treated
withonabotulinumtoxinA. Side effects, drug-drug interactions, and patient comorbidities are just some of the factors that must always
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be considered when prescribing medications. This is particularly important with the chronic pain patient as these patients often are
subject to polypharmacy and have significant comorbid illnesses. Nevertheless, non-opioid pharmacologic therapy is an expanding
method that clinicians should add to their armamentarium for the treatment of chronic pain patients.
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Abstract: 311
Medically challenging case

Outpatient High Dose Ketamine Infusions as a
Treatment for CRPS
Ammar Wahood, Timothy Lubenow
Rush University Medical Center

Introduction
Complex Regional Pain Syndrome, or CRPS is a progressive neurologic disease characterized as an abnormal hyperdynamic response of
the nervous System to a particular trauma or surgery. Upregulation and sensitization of the wide dynamic range neuron (WDR) in the
dorsal horn is felt to be part of the pathophysiology. The pain is characterized as constant, extremely intense, and out of proportion to
the original injury. The McGill Pain Index ranks CRPS as one of the most painful forms of chronic pain that exists today. It usually affects
one or more of the four limbs but can occur in any part of the body and in over 70% of the victims it spreads to additional areas.1
Conventional treatment with regional nerve block and physiotherapy is often insufficient.
The Pain Center at Rush University Medical Center is a tertiary referral center for the treatment of CRPS. There are approximately 90
new patients with CRPS who present each year. We report on one of many such patients that have responded to ketamine infusions for
treatment of CRPS.
The use of continuous ketamine infusions represents a novel new approach to this disease. Ketamine works on the NMDAR (N-methyl-Daspartate receptor) as a noncompetitive antagonist. The receptor is a central player in synaptic plasticity, learning and memory and is
a component of induction and maintenance of pain sensitization. Ketamine is also thought to enhance the descending inhibition in the
pain circuit. The long duration of analgesic effects, suggested as 55 days, outlast the expected T1/2 elimination of 2-3 hours, supporting
the mechanism of suppression of pain sensitization.2

Material and methods
A 46-year-old female who developed left upper extremity CRPS 3 months after a crush injury. She underwent conventional management
including SCS treatment. Medications included Neurontin 300 mg TID, Meloxicam 15 mg QD, Hydrocodone/Acetaminophen 10/325 QID
and Tramadol 50mg TID. She was scheduled for 3-hour daily infusions for 3 consecutive days. Premedication include Clonidine 0.1 mg
PO 30 minutes prior to infusion, Midazolam 2 mg IV, Dexamethasone 8 mg IV, and Zofran 4 mg IV. The infusate was started at 3 mg/kg/hr
and delivered for 180 minutes on day 1. Propofol was titrated for mild- moderated sedation by anesthesia personnel. Ketamine dose was
titrated higher on day 2 and Day 3 if analgesia was not more than 50% improved from the previous day and if no adverse effects were
seen. A max dose of 4.7 mg/kg/hr for 180 minutes was given on day 3.

Results
After 2 infusions she notes a 10% improvement and no adverse effects (such as nausea, vomiting, headache, hallucinations and
nightmares). Following the infusion on day 3 her pain was 80% improved. At her 6 week follow up she continued to report 80%
improvement in pain and allodynia. She was off all opioids and her mood had significantly improved as evaluated by a psychologist.
Stiffness of the hand and fingers and weakness was a limiting factor for return to work as a custodian. A Functional Capacity Evaluation
placed her in the sedentary physical demand category.

Discussion
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Several studies have been conducted with Ketamine infusions for treatment of neuropathic pain with various doses and mixed results.
Keifer et al. studied the efficacy of ketamine using anesthetic doses for the treatment of CRPS in an ICU setting with 20 patients. A 5-day
infusion of anesthetic doses (3-7 mg/kg/hr) achieved remission of CRPS in 100% of patients at 1 month and 80% at 6 months. However,
intubation and urinary catheters were required and significant adverse effects were observed consisting of recurrent nightmares,
respiratory infection, UTI, muscle weakness, elevation of liver enzymes in addition to the high cost per patient ($23,000). Sigterman et al.
in 2009 used subanesthetic doses in a double blind, randomized placebo controlled trial (RPCT) with 60 patients for a total of 100 hours
of in-patient ketamine infusion tailored to response and adverse effects (max dose 0.42 mg/kg/hr). The lowest pain score was 2.7 in the
ketamine group and 5.5 in the placebo with pain relief lasting12 weeks and without functional improvement but only mild adverse
effects.4 Schwartzman et al. conducted a double blind, RPCT with 20 patients in an outpatient setting consisting of 4 hour infusions for
10 days (5 days on, 2 off) with tailored treatments to analgesia and adverse effects. Maximum ketamine dose was 0.35 mg/kg/hr. The
duration of pain relief seen was 2-3 months.5 In general one observation is often seen. The higher the dose the better the pain relief. This
case report demonstrates one may see a very good response similar to what was seen in the anesthestic dose study by Keifer, but
requiring a much shorter infusion period administered as an outpatient on 3 consecutive days. The incidence of adverse effects is much
less than what was seen in the Keifer study.
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Scientific abstract: Education

A REGIONAL FELLOWSHIP IMPACTS HCAHPS
SURVEY SCORES REGARDING SATISFACTION
WITH PAIN MANAGEMENT AT ACADEMIC
INSTITUTIONS.
Jeffrey Gonzales, TOBIAS ECKLE, Olivia Romano
UNIVERSITY OF COLORADO

Introduction
Currently, there are ten HCAHPS measures that are publicly reported for hospitals; six of the ten are summary measures. These
summary measures relate to patient experiences with staff and physicians regarding communication, responsiveness, pain
management, and discharge instruction. Each Measure is constructed from two to three questions on the survey and given as a
composite data point from Medicare. The single measure that pertains to perception of pain being "ALWAYS" well controlled was
evaluated at institutions with Anesthesiology Residency/Fellowship Programs (academic institutions). The purpose of this study was to
determine if academic programs with an acute pain/regional fellowship will have higher average HCAHPS scores regarding satisfaction
with pain compared to programs with just a chronic pain fellowship and programs with neither fellowship.

Material and methods
Using the list of institutions that currently support anesthesiology residency programs, we evaluated them via each department’s
website to obtain information necessary to evaluate HCAHPS survey data via the medicare.gov website. Programs were also evaluated
to determine if the program offered an acute pain/regional fellowship(RF), just a chronic pain fellowship(CPF) or neither(NF).
The score for the HCAHPS measure regarding satisfaction with pain management was reviewed for each institution's main affiliated
higher-level acute care hospital. The national average and average scores by state were also reviewed. The scores collected were from
January 1st, 2013 through December 31st, 2013 (four quarters of same year).
The mean scores were calculated for Adult hospitals in one of three groups: programs with an acute pain/regional fellowship(RF), just a
chronic pain fellowship(CP) and those that have neither(NF). Both t-test analysis and ANOVA analysis were calculated. Post hoc
analysis was also calculated.

Results
141 programs/hospitals were included. The national average for the HCAHPS survery regarding satisfaction with pain management for
2013 was 71%. Programs with regional fellowship (n=53) had an average of 69.4%. Programs with just a chronic pain fellowship(n=51)
had an average of 67.9%. And programs with neither (n=34) had an average of 67.5%. Two-tailed distribution analysis comparing RF to
CP had a P-value of 0.02 (p<0.05). Two tailed distribution analysis comparing RF to NF had a p-value of 0.03(p<0.05). An ANOVA analysis
was used to determine significance across all groups with a p value of 0.04. Post hoc analysis via a Bonferroni's Multiple Comparison
Test demonstrated no significant difference (p<0.05)
This data demonstrates that, the HCAHPS survey data was significantly better (p<0.05) for programs with regional fellowships(RF) with
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regards to overall patient satisfaction in how often was pain "always" well controlled versus programs with just a chronic pain
fellowship(CP) and to programs that had neither(NF).

Discussion
Although HCAHPS survey data is collected continuously, updated quarterly, and publicly available to consumers and hospitals on the
medicare.gov website, this study evaluated the scores from January 2013 through December 2013. This study demonstrates that, for
that period of time there may have been a slight advantage to having a Regional Fellowship versus only a chronic pain fellowship and
versus neither fellowship when evaluating the HCAHPS survey measure regarding patients' experience with having their pain "ALWAYS"
well controlled.
On average, academic institutions overall scored lower than the national average (71%).
This may be a helpful tool for departments, hospital systems, and patients when evaluating the current state of care with regards to
satisfaction with pain management.
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Scientific abstract: Regional anesthesia

Retrospective comparison of “single” and “double”
transversus abdominis plane blocks for
intraoperative anesthesia in open unilateral
inguinal hernia repair.
Lauren Steffel, T. Edward Kim, Steven K. Howard, Daphne P. Ly, Alex Kou, Robert King, Edward R. Mariano
Stanford University School of Medicine

Introduction
Transversus abdominis plane (TAP) and ilioinguinal/iliohypogastric (II/IH) nerve blocks have been described as analgesic adjuncts for
inguinal hernia repair, but the efficacy of these techniques, individually or together, in providing intraoperative anesthesia is not known.
We tested the hypothesis that the combination of TAP and II/IH ("Double") will result in greater accordance between preoperative
anesthetic plan and provided intraoperative anesthetic technique when compared to TAP alone ("Single").

Material and methods
With IRB approval and waiver of informed consent, we retrospectively reviewed the electronic medical records of consecutive unilateral
open inguinal hernia cases performed by a single surgeon over 2 years. Patients who received an ultrasound-guided block
preoperatively were divided into Single or Double groups based on the regional anesthesia procedure notes. For the primary outcome,
McNemar's test of paired proportions was used to compare intraoperative anesthetic technique with preoperatively-documented
anesthetic plan for each group. As a secondary subgroup analysis of patients who planned to receive monitored anesthesia care (MAC)
with block, log-linear analysis was used to identify factors associated with conversion to general anesthesia (GA).

Results
From 2012-14, 187 open inguinal hernias were performed. Based on inclusion/exclusion criteria, 51 patients with similar characteristics
were included in analyses (32 Single and 19 Double). There was no difference in overall use of GA (Single=21/32 vs. Double=8/19; p=0.101).
For Single, there was a statistically significant change in anesthetic plan
preoperatively to intraoperatively (p=0.045) while there was no change for Double (p=0.564). Dose was an influencing factor with 3 of 4
MAC to GA conversions in the Single group associated with a lower "analgesic" dose of local anesthetic; in contrast, the 3 patients in the
Double group who received the same “analgesic” dose successfully received MAC (Fig. 1; p=0.003).

Discussion
Offering both TAP and II/IH blocks for patients having open inguinal hernia surgery may ensure greater accordance between
preoperative anesthetic plan and actual anesthetic technique provided. For TAP block anesthesia, higher doses of local anesthetic may
be associated with lower likelihood of MAC to GA conversion unless both TAP and II/IH
blocks are performed.
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Abstract: 317
Medically challenging case

Ethical Dilemma in Narcotic Sparring Perioperative
Multimodal Analgesic Techniques
Eric Bolin
MUSC

Introduction
There has been significant progress in recent years towards multimodal analgesic regimens. Narcotic sparring techniques have been
shown to be beneficial. Furthermore, narcotic usage may impact the risk of cancer recurrence after cancer surgery. We present a case of
mastecomy without the use of narcotics during the perioperative period. Surgery in the absence of narcotics has been reported and is
becoming more common. This case, however, is worthy of discussion based on the potential for patient refusal of cancer surgery. Our
patient had a history of narcotic abuse and was more concerned about the potential for relapse than the implications of refusal of
surgery for cancer.

Material and methods
A multimodal perioperative analgesic regimen was employed using a combination of thoracic paravertebral block, dexamethasone,
acetominophen, ketamine, dexmedetomidine, and pregabalin. Pregabalin 75 mg PO and acetaminophen 1 gram were adminsterd
preop. Bilateral non-continuous paravertebral blocks were placed preoperatively using ropivacaine 0.2% (total volume 40cc). Ketamine
50mg IV was given at induction of general anesthesia. Intraoperative dexmedetomidine infusion was given at a rate of 0.3 mcg/kg/hr.
The patient did well on post operative day zero. Post operative pain was managed using acetaminophen 1gm IV qid, ibuprophen 600 mg
PO qid, and robaxin 750 mg PO TID. Her pain control was not adequate on postoperative day one, therefore bilateral paravertebral
catheters were placed. The catheters were removed on postoperative day 2 and the patient was discharged. Her home pain medications
included acetaminphen 1mg PO qid, and ibuprophen 600 mg PO qid. No narctoics were administered during her stay nor prescribed for
the post discharge period.

Results
Patient underwent bilateral mastectomy for breast cancer with immediate reconstruction without the use of narcotic analgesic
medication.

Discussion
Multimodal analgesic regimens continue to evolve and improve patient care. More specifically, regimens which entirely exclude
narcotics are increasing in utilization. In this case, the patient's concern for relapse exceeded her concern for cancer surgery. This case
is important for two reasons. This patient having a history of narcotic abuse presenting for bilateral mastectomy with immediate
reconstruction was successfully managed without narcotic pain medication. The benefits of narcotic avoidance have been described
previously and may also reduce the risk of cancer recurrence. Perhaps more importantly, the patient strongly considered cancelling her
mastectomy given her fear of relapse. We were able to prescribe a multimodal regimen which minimized her likelihood of exposure to
narcotics and therefore permitted her to proceed with a much needed intervention. Note that the patient intially refused any risk of
expsoure to narcotics. In the setting of cancer surgery, what is reasonable and ethical to offer this patient?
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Single Bolus vs Continuous Infusion Sciatic
Popliteal Block, Combined with Mid-thigh
Saphenous Block, for Major Foot and Ankle
Surgery
Michael O'Rourke, Audrice Francois, Scott Byram, Jeffrey Hartwig, Michael Wiisanen, Michael Pinzur, Ashley Reed, Michael Fierro
Loyola University Medical Center

Introduction
Postoperative pain control after major foot and ankle surgery using opioids alone or in combination with sciatic nerve block has been
previously described (1,2,3,4). Previous studies have demonstrated improvement in postoperative pain control with continuous sciatic
nerve block versus single shot sciatic nerve block (1,2). However, these studies did not reflect our current practice of using ultrasound
guidance for the continuous or single sciatic nerve block as well as a supplemental saphenous nerve block.

Material and methods
After IRB approval, all patients over 18 years old scheduled for major foot and ankle surgery with a single surgeon at our institution
were considered for enrollment. Prior to enrolling patients, a power analysis was performed which determined a sample size of 20
patients in each treatment group would detect a difference in NRS pain scores of 3.0.
Preoperatively, all study patients had an in-plane, lateral approach, ultrasound-guided popliteal sciatic nerve block with 25mL of 0.5%
bupivacaine and placement of infusion catheter. All patients received a single shot ultrasound-guided adductor canal block performed
with 15mL of 0.5% bupivacaine. All patients then had surgery under general anesthesia via LMA with sevoflurane and nitrous oxide in
oxygen.
Postoperatively, patients were randomized into two groups and received sciatic catheter infusions of either 0.9% saline placebo or
0.1% bupivacaine. All practitioners including those performing the blocks, pain assessments, anesthesia, and surgery were blinded to
the study drug. Catheters were initiated at a rate of 6 mL/hr with a patient controlled dose of 4 mL every 30 minutes as needed. In the
PACU, if the patients complained of pain (> 3 on the NRS), a 5 mL bolus of study drug was administered. If needed, morphine was then
administered to reduce the NRS to 3 or less. After PACU discharge, additional patient assessments were performed at 24 and 48 hours
after PACU discharge. All catheters were removed within 48hrs after placement.

Results
NRS pain scores at both admission to and discharge from PACU were similar in both groups. However, patients receiving
bupivacaine infusion had statistically significant lower supplemental opioid use as compared with the control group at 24 hours (21.0
mg vs 9.63 mg, p=0.04). Between 24-48 hours, the average supplemental opioid use was less in the bupivacaine group but not
statistically significant in this small study (18.9 mg vs 10.09 mg, p=0.11). The rate of nausea and vomiting at both 24 and 48 hours was
less in the bupivacaine group as compared with the control group.

Discussion
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Previous studies of postoperative pain control after major foot and ankle surgery had examined the efficacy of continuous sciatic
nerve catheters and opioids for postoperative pain control. However, these studies used neither our current practice of placing
ultrasound guided sciatic nerve catheters nor supplemental adductor canal block. Our study found significantly less average opioid use
by the bupivacaine group in the first 24 hours postoperatively and lower rates of nausea and vomiting. We therefore found a benefit to
bupivacaine infusion via sciatic nerve catheter for postoperative pain control in this single center study.
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Total Anesthetic Costs of Liposomal Bupivacaine
vs. Ropivacaine Infusion for Total Knee
Arthroplasty
Matthew Reece, Peter Formby, Lisa Bleckner
Walter Reed National Military Medical Center

Introduction
Liposomal bupivacaine (Pacira Pharmaceuticals, Parsippany, NJ) is a long-acting local anesthetic (LA) with a reported extended
duration of action compared to non-liposomal formulations1. It is purported to provide analgesia for up to 72 hours2. The cost of a 20mL
vial of liposomal bupivacaine far exceeds the cost of an equivalent volume of non-liposomal LA. Our goal was to determine the total
anesthetic costs for patients undergoing total knee arthroplasty (TKA) who received either an adductor canal block with liposomal
bupivacaine or a femoral nerve block with a 48 hour continuous ropivacaine infusion. The primary outcome variable was anesthetic
cost and the secondary outcome variables were the attainment of pain goals throughout the hospital stay and the time to hospital
discharge.

Material and methods
In this retrospective chart review, 59 patients were identified who received an off label adductor canal block with liposomal bupivacaine
(AE) for TKA (n=29) or a femoral nerve block and catheter with ropivacaine (FR) (n=30). Fixed costs for the AE group include liposomal
bupivacaine (20mL), bupivacaine 0.5% (20mL), and 10 cm injection needle. Fixed costs for the FR group include ropivacaine 0.5% (2030mL), ropivacaine 0.2% for infusion, daily cost of infusion pump, catheter kit, and 10 cm catheter needle. Variable costs were narcotics
and anti-emetics. Equipment and supply pricing was obtained from the Federal Supply Schedule and reflect Department of Defense
pricing. Attainment of pain goals was determined by the number of times the goal was met (≤ 4/10 on Visual Analog Scale) divided by
the number of times pain was evaluated.

Results
The mean total anesthesia cost for AE was $331 (range: $318-$358) and for FR was $1300 (range: $1284-$1332). The largest cost items per
group were liposomal bupivacaine ($304) and Ropivacaine 0.2% ($1156; $578/500mL bag). While in recovery, there was a significant
difference in the achievement of pain goals (54% AE vs. 100% FR, P = 0.041) although the difference was no longer significant once
patients were transferred to the floor. Total time in hospital was significant with a median length of stay for the AE group of 2.48 days
(range: 1.19-6.43) vs. 3.22 days (range: 2.11- 7.10) for the FR group (P= 0.044).

Discussion
Liposomal bupivacaine has a purported clinical efficacy up to 72 hours3. Ongoing research will determine its true analgesic duration but
the possibility of a long-acting single injection local anesthetic would be a significant advancement in the pursuit of extended pain
control. Our goal was to determine the total anesthetic costs of a TKA using liposomal bupivacaine 1.3% 20mL versus a 48 hour 0.2%
ropivacaine infusion. On average, there is a fourfold increase in anesthetic costs in patients receiving femoral catheters vs. patients
receiving liposomal bupivacaine. Patients who received liposomal bupivacaine experienced inferior pain control in the immediate
postoperative setting but not on the surgical wards, however these patients were discharged earlier from the hospital. If research
validates liposomal bupivacaine prolonged analgesic effect, from an economic standpoint, a less expensive anesthetic coupled with the
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diminished hospital costs may favor its use as the primary local anesthetic for TKA in lieu of a nerve catheter.
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Evaluation of a New Tool to Improve Safety of
Local Anaesthetic Use Among Anesthetists
su ng, Faisal Abdul-Ghani, Noelle Murphy, Andrew Milne, Simeon West, edward McIlroy, navkiran kaur
University College Hospital London

Introduction
Medication errors are the second most frequently occurring adverse incident in anesthesia1.
Local anesthetic (LA) is widely used. However adverse events do occur. Drug administration error occurs in 18.27/100,000 anesthetics of
which LAST accounted for 17.9%, contributing to 15.8% of deaths.2
We evaluate the use of a novel normogram3 for reducing errors in calculating maximum safe volume (ml) of a given LA agent.

Material and methods
The nomogram was made easily accessible in every operating theatre within our hospital. (Figure 1)
A questionnaire with 8 patient scenarios was distributed among anaesthetists in our department. It required calculation of maximum
volumes of LA they would administer (Table 1) with varying weight, age and LA agent. In each scenario participants were asked to use
their usual method (manual) followed by the nomogram, then asked to evaluate it’s ease of use.
Volumes were compared to the ideal answers. Data was analysed using a statistics package.
Table 1: Questionnaire Scenarios
PATIENT SCENARIO

LOCAL ANAESTHETIC CONCENTRATION SCENARIO
A

B

1

75kg, 42 year old women

0.25% Bupivacaine

1% Lignocaine with Adrenaline

2

52kg, 10 year old girl

0.25% Bupivacaine

1% Lignocaine

3

159kg, 28year old man

0.50% Bupivacaine

2% Lignocaine

4

25kg, 4 year old boy

0.50% Bupivacaine

1% Lignocaine with Adrenaline

Results
Forty anesthetists comprising of consultant anesthetist (35%), senior trainees (45%), middle-grade trainees (10%) and junior trainees
(10%) were sampled. Most used mental arithmetic to calculate maximum volumes.
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Use of the nomogram led to significantly less discrepancy between volumes administered compared to expert opinion and to less
variability in dosing. (Figure 2)
A majority of anesthetist felt the normogram was an easy tool to use and would improve safety. Over 60% would incorporate it into
practice if available.
Table 2: Results of survey
Method of Calculation*
% (n)
Mean Difference (ml)

Mental Arithmetic
Calculator
Variable
Standard
Nomogram

Value of Nomogram (0-10)

60 (24)
20 (8)
20 (8)
7.82
5.48
8, IQR 6 - 8

Discussion
We show that the clinical use of this normogram by anaesthetist in our department is well-accepted.
Greatest discrepancy between expert and participant answers occurred in scenarios involving obese patients, especially obese
paediatric patients. In these scenarios, the nomogram requires calculation of ideal body weight, which was done badly, with many using
the actual body weight. This also happened with manual calculation, showing the value of background knowledge even when using
tools.
It has the potential to improve patient safety by providing anaesthetist a cross checking tool for calculation of limit of LArecommended doses (initially calculated by other techniques).3
This practical exercise highlighted to some participants the need to keep maximums concentrations in mind when calculating volumes
especially for obese patients.
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Figure 1: Nomogram for Calculation of maximum volume limits.

Figure 2: Demonstrate the variability in doses to each scenario by expert and participants.
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Review of case reports of spinal hematoma
Honorio T. Benzon, Ariana Nelson, Arpan Patel, Robert McCarthy
Northwestern University Feinberg School of Medicine

Introduction
We reviewed the case reports of spinal hematoma to gain insight on issues related to spinal hematoma.

Material and methods
We performed a PubMed search which listed 1812 case reports. After excluding non-English articles, non-case reports, erroneously listed
papers, intracranial and spinal subdural hematomas, we identified 535 articles - 527 were available. We tabulated the cases that had
decompressive laminectomy within 8h, 8-12h, 13-36h, 37-48h after onset of symptoms. A conditional inference tree was constructed
from reported characteristics of symptom presentation, coagulopathy, use of anticoagulation at time of occurrence, surgical
intervention and time to surgical intervention to model a decision tree for association with recovery.

Results
527 cases with MRI confirmation of spinal hematoma and complete data were evaluated: 304/223 were M/F, 393 cases were nonsurgical, non-neuraxial, 109 had intrinsic hematologic abnormality, 71 patients had spine abnormality, 17 cases occurred during
pregnancy. Of the 9 cases of spontaneous hematoma during pregnancy, 7 cases occurred during the third trimester, 4 developed motor
deficit within 1 hour, 3 had complete recovery.Eighty four cases involved the pediatric population, 20 were patients with hematologic
abnormality (Hemophilia A or B), 20 involved trauma (sport-related, falls, MVA). The rest were of unknown etiology, AV malformation,
only 3 were related to the use of anticoagulants. In the patients who had coagulation tests done, 34 had abnormal values (mostly low
levels of Factor 8, 9, and fibrinogen) and 24 had normal results. Partial (176) or complete (253) recovery of function was reported in 81%
of the subjects (429/527). Neuraxial procedures were involved in 77 cases with recovery in 80% of cases compared to 85% for all other
causes (P=0.50). Pain at presentation was present in 82% of the cases and was more likely to be present in subjects with recovery of
function (80%) compared to those without recovery (53%) (P=0.01). Numbness was present in 76% and partial motor paralysis in 75%
but not statistically associated with recovery. A complete motor deficit was present in 51% of the cases and was the worst prognostic
factor for functional outcome (P=0.002). There were no differences between recovery and the use of specific anticoagulants
medications at the time of the insult (warfarin-40, heparin-22, LMWH-15, aspirin-50, clopidogrel-11). Decompressive surgery was
performed in 80% of the cases, with functional outcome similar between surgical (85%) and non-surgical management (86%). Shorter
time between onset of symptoms and surgery was not associated with improved functional recovery.

Discussion
Most spinal hematomas during pregnancy occur during the third trimester, cases where anticoagulants were involved have been
reported.1 In the pediatric population, approximately half were related to hematologic abnormality and trauma, very few were related
to anticoagulants or neuraxial anesthesia. The occurrence of hematoma in 13.5% of the cases supports spine abnormality as a risk
factor.2 Complete motor deficit at presentation was the only significant predictive factor for lack of functional recovery. Complete
recovery occurred in 85% of subjects with or without surgical intervention. Early surgical intervention did not appear to improve
functional recovery, as previously noted,3 recovery in relation to timing of surgery is related to the degree of neurologic deficit.
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Localization of Thoracic Epidural Catheters:
Correlation Between Level of Insertion, Motor
Stimulation, and Radiographic Catheter Level
Sean Dobson, Kevin Neal, Chris Lack, Daryl Henshaw, Robert Weller
Wake Forest University Baptist Medical Center

Introduction
Thoracic and abdominal surgery can be extremely painful, and epidurals are commonly employed for post-operative analgesia.
Epidural analgesia improves pulmonary function, decreases the risk of ileus, decreases the use of peri-operative opioids, and increases
patient satisfaction with their pain control, but obesity, deformities of the spine, and osteoarthritis can make epidural placement
challenging. A technical failure rate of 28.4%1 has been previously reported for thoracic epidural placement and the use of stimulation
has been described as a tool for correlation of the catheter level in the epidural space. 2 Since these catheters are radio-opaque, we
investigated the accuracy of stimulating catheter placement for thoracic epidurals.

Material and methods
40 patients who underwent either intra-abdominal or thoracic surgery and had stimulating epidural catheters placed via paramedian
approach with LOR, and who had postoperative radiographs per surgeons’ orders were identified. A radiologist, who was blinded to the
surgery and the details of the epidural procedure, was asked to identify the level of catheter insertion, the level of the catheter tip, and to
determine whether the catheter tip crossed the midline. Both the level of insertion and the ultimate catheter tip location by radiography
were compared to the documentation in the epidural procedure note. The dermatomal level of motor stimulation was also recorded

Results
Three catheters placed produced no stimulation. These catheters were deemed technical failures at the time of placement and were
discontinued by post-operative day one. Of the remaining thirty-seven that showed stimulation, none were removed secondary to
inadequate analgesia. Approximately 69% of the time the vertebral level of catheter insertion on radiography was within one level of the
documented level of catheter insertion, and 31% of the time it was two or more levels away from the documented level of insertion. The
vertebral level of the catheter tip by radiography was within one level of the documented epidural insertion site 54% of the time, but 46%
of the time the location ranged from four levels higher to one level lower when compared to the documented level of insertion.(Figure 1)
Sixty percent crossed the midline to the contralateral side, and 7% remained ipsilateral. The level of the catheter tip on radiography
correlated to within one to two levels of the observed dermatomal stimulation 90% of the time (Figure 2).

Discussion
Thoracic epidural catheter placement can be technically challenging. In this study the level of the catheter tip was greater than two
levels away from the documented insertion site 46% of the time. Stimulation may serve as a reliable tool for catheter localization, since
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the level of observed muscle contraction was within two vertebral levels of the catheter tip on radiographic imaging.
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Figure 1: Catheter Tip Level on X-ray Versus Described Level of Insertion by Anesthesiologist
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Figure 2: Catheter Tip on X-ray Versus Observed Level of Stimulation
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Thoracolumbar Interfascial Plane Block: Proof of
Concept
Jason Taylor
Medical University of South Carolina

Introduction
Regional anesthesia is effective in managing acute and chronic pain after surgery. [1] Many lower abdominal surgical patients now
benefit from the transverus abdominis plane block, a field block targeting an inter-muscular plane that carries sensory nerves from the
ventral ramus of thoracolumbar nerves.[3, 4] In this paper we report a novel regional anesthesia block that targets the dorsal, rather
than ventral, rami of the thoracolumbar nerves as they pass through the paraspinal musculature, and we have termed this a
thoracolumbar interfascial plane (TLIP) block. This study hopes to demonstrate a reproducible area of sensory blockade from an
ultrasound-guided administration of local anesthetic.

Material and methods
After informed written consent was obtained, the subject was placed in the prone position and standard monitors applied. A linear, high
frequency transducer was placed in transverse orientation in a midline position at approximately L3. The spinous process and
interspinalis muscles were identified. The probe was then moved laterally to identify the multifidus muscle (MF) and the longissimus
muscles (LG). The block was performed at the most caudal level that allowed reliable identification of the MF/LG interface.
After Lidocaine 1% was used to anesthetize the skin, a 10cm 21g Stimuplex needle was inserted in lateral-to-medial orientation at an
angle of approximately 30 degrees to the skin. The needle was advanced under real-time in-plane ultrasound guidance through the belly
of the LG towards the MF. The needle tip was directed towards the interface deep to the (superficial-deep) midpoint. After negative
aspiration, a small volume of local anesthetic was injected to confirm needle tip placement between the MF and LG. Ropivicaine 0.2%
was injected incrementally with repeated negative aspiration. Total volume injected was 40cc (20cc per side).
Loss of sensation to pinprick was assessed at five and twenty minutes. Areas with loss of discrimination were designated with a marker
and a photograph was taken of each subject after bilateral assessment with centimeter rulers placed perpendicularly (X and Y axes) for
subsequent measurement and mapping.

Results
All 10 participants underwent complete injections without complications. Figures 1 and 2 are contour plots demonstrating the number
of patients with loss of sensation to pinprick at 5 and 20 minutes, respectively.

Discussion
Twenty minutes after injection all participants (ten out of ten) endorsed anesthesia covering 43 cm2 of their back. This area increased to
105cm2 by including area of anesthesia found in 90% of participants. At 5 and 20 minutes all participants could not discriminate pain
and touch at midline at the level of the injections. By using the novel TLIP injection to provide focused regional anesthesia, it may be
possible to further optimize care by limiting postoperative complications associated with pain and opioid analgesia. The authors
envision TLIP as a potentially meaningful piece of an enhanced surgical recovery protocol for selected patients having single level
lumbar spine surgery.[2, 5]
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Injection lateral to multifidus with posterior and anterior spread.
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Graphical representation of number of patients exhibiting given distribution (in cm) at 20 minutes.
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Long-acting liposomal bupivacaine use for
popliteal nerve block in postoperative pain control
after ankle fracture fixation and ankle fusion
surgery: a case series
Moshe Schiffmiller, Ross Moore, Keith Cook, Jean Daniel Eloy
Rutgers New Jersey Medical School

Introduction
Regional postoperative analgesia (POA) for ankle surgery includes single-injection or continuous sciatic nerve blockade (SNB) or local
infiltration of liposomal bupivacaine. A liposomal bupivacaine perineural block could provide continued analgesia without the risks of a
perineural-catheter.1 The only such nerve-block study to date is a dose-response study for femoral nerve blockade.2 We present three
cases of using liposomal bupivacaine in single-injection popliteal fossa SNB for lateral ankle surgery POA.

Material and methods
Inclusion and exclusion criteria as well as patient demographics are listed in the tables. All patients underwent SNB via injection of 20mL
of 1.3% liposomal bupivacaine with nerve stimulator and ultrasound guidance. In the post-anesthesia care unit (PACU), motor/sensory
exams, pain scores, patient satisfaction, and adverse reactions were determined at 0, 60, and 120 minutes, and on postoperative days
(POD) 1, 2, and 3. All opioid/adjuvant pain medications were recorded. The endpoints were: Primary: pain intensity through POD3;
Secondary: postoperative opioid consumption; Tertiary: adverse events and overall patient satisfaction. Patients 1 and 2 had
preoperative blocks. Patient 3’s block was placed 30 minutes postoperatively.

Results
See the results table for all the data. All patients lost cold sensation. Patient 1 had 10/10 pain in PACU despite sensory/motor blockade
but had dorsiflexion and plantarflexion of the great toes at 120 minutes with 0/10 pain. Patient 2 was pain-free until POD 1 but still had
sensory/motor blockade. Patient 3 had 3/10 pain in PACU before the block, 5/10 pain 30 minutes after the block (with loss of cold
sensation), and 0/10 pain at 120 minutes.

Discussion
Some trends are noticeable. Nerve blockade ranged from 18-92 hours. Block variability is in the literature2, but liposomal bupivacaine
analgesia lasts up to 72 hours with surgical site infiltration3. Pain scores did not directly correlate with cold sensation. Opioid
consumption varied and diminished over time. Patient satisfaction correlated with pain scores overall, and it was not diminished by
prolonged sensory or motor blockade. No adverse reactions occurred.
Confounding factors include variable use of intraoperative/postoperative opioids and adjuvant medications and possible recall bias as
follow-up data was obtained via telephone for Patients 1 and 3 after discharge. Nevertheless, the positive results we have shown with
liposomal bupivacaine SNB and its acceptable safety profile warrant further study for nerve blockade for POA.
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Associated Healthcare Cost of Epidural Blood
Patches
Michael Pudenz, Kristopher Schroeder
University of Wisconsin Hospital and Clinics

Introduction
The most common complication of an epidural blood patch (EBP) is back pain. Up to 85% of patients receiving an EBP may experience
back pain after the procedure (Peach et al).There have been case reports of more serious complications such as subdural hematoma,
subdural abscess, facial nerve paralysis, permanent spastic paraparesis, and cauda equina syndrome. These serious complications are
rare but do play a large role in clinical decisions as far as diagnostics imaging studies.
In 2013, Ehrenfeld et al published a retrospective review of 43,200 cases examining the incidence of suspected epidural hematoma and
the imaging cost associated with epidural catheterization. Their finding included 102 patients (0.24%) undergoing further imaging
studies due to suspected epidural hematoma. Of the 102 suspected cases, a total of 207 imaging studies were performed with a total
reimbursement of all the imaging studies totaling approximately $232,000, or about $1,120 per study. To date, there are no studies
examining the associated costs of additional ED visits and hospital admissions for back pain and headache following EBP.

Material and methods
A retrospective cohort chart review was performed in patients who had an EBP performed at University of Wisconsin Hospital & Clinics
from January 2008 to December 2013. The study received IRB approval prior to chart review. The number of EBP performed was 196.
Seventeen of the EBP were performed on pediatric patients and these patients were excluded from further analysis. Data recorded
included patient characteristics, procedure data, success of EBP, imaging studies performed, need for repeat EBP, wet tap occurrence
during the EBP, and hospital admissions as well as ED visits for headache or back pain within 6 months of the EBP.

Results
A total of 167 adult patients had an EBP performed. There were seventeen patients who required a repeat EBP. Ten patients had
inpatient admission or visited an emergency dept within 6 months of the EBP for headache or back pain. A total of 27 patients had an
imaging study performed due to back pain or headache within 6 months of the EBP. Grouping these patients into an adverse outcome
group, N = 38, allows statistical against the remainder of patients without an adverse outcome, N= 141. Using GraphPad Prism software,
Mann Whitney tests were performed. Statistical significant findings (p<0.05) included: correlation of adverse outcomes for patients w/
history of headache and poor blood patch results. No statistical difference was found for patient gender, age, BMI, ASA score, preprocedural pain score, volume of autologous blood injected, pre-procedural opioid use, history of back pain, or occurrence of wet tap.

Discussion
The difference in blood patch success between the adverse outcome group and the complication free group may perhaps be a result of
unnecessary blood patches being performed. If the etiology of a headache is other than low CSF pressure, the blood patch does not cure
the headaches and the patient’s symptoms remain. High incidence of spine imaging has the potential to substantially increase patient
costs, especially since MRI is imaging modality of choice.
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Could Infraclavicular (Coracoïd) Catheter Block
Stay for 37 Days?
ALI GANBOU, Alphones Pulcini
Centre Hospitalier Universitaire (CHU) de Nice

Introduction
Background: Infraclavicular brachial plexus block (ICPB) was introduced in the early 20th century as an alternative to Axillary and
Supraclavicular approaches. However, this approach was not utilized despite its advantages of less complications and more consistent
block until Raj et al. introduced it in 1973. The Infraclavicular technique is especially suitable for insertion of catheters because the
technique and course of the catheter are straightforward. The brachial plexus is encountered at a relatively deep location, which
decreases the chance of inadvertent catheter dislodgement. Additionally, the catheter’s insertion site is easily approachable for
maintenance and inspection. Such surgeries of hand and elbow are requiring prolonged postoperative pain management or
sympathetic block.

Material and methods
Method: 23 year old woman (50 kg), admitted to CHU in Nice, France after motor vehicle accident (MVA) with crushed right forearm and
right hand. She was operated with brachial plexus block via ultrasound-guided placement of Infraclavicular catheter block at the
posterior cord as a sole method of anesthesia and analgesia. The catheter remained 48 hours and was removed 5 days later. Patient had
an operation of McGregor release of the right hand with a new ultrasound-guided Infraclavicular catheter placed at the posterior cord
as a sole method of anesthesia and analgesia, which remained in place for 37 days. Finally patient had flap reconstruction to the dorsum
of the right hand and the perineural catheter was removed the next day. 10 ml of Ropivacaine 0.75% and Ropivacaine 0.2% were served
as initiation of blockade and continuous infusion respectively. Radiological control followed the catheter placements to check the
spread of local anesthetics and to check presence of pneumothorax.

Results
Results: Beside the usual advantages of the perineural catheter in patient satisfaction and in opioid sparing for post-operative
analgesia, the continuous perineural Infraclavicular catheter block provided perfect sole method of anesthesia for the right forearm and
hand; using ultrasound guidance gave an accurate needle tip visualization and proper catheter placement. Presence of the catheter for
37 days as continuous analgesia allowed painless repeated, almost daily, dressing without any additional opioids or anesthetetics and
provided a comfort like no other.

Discussion
Discussion: The strategy of long-term perineural catheter is governed by many factors such as patient selection, site of catheter block,
type and dose of local anesthetics. The ultimate care of long-term perineural catheter via daily checking for potentially significant
complications such as nerve injury, catheter migration into a blood vessel, and pneumothorax, despite ultrasound guidance. Catheter’s
site check and daily dressing change made the job easy and convenient. Also the close patient monitoring by nursing for symptoms or
signs of local anesthetic toxicity, neurological deficit, or inadvertent injection at the catheter block always put the patient on the safe
route. Being aware of all that is behind the curtain allows having successful long-term perineural catheter providing optimum care for
the patient of anesthesia and post-operative analgesia.
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Successful use of a novel approach to ultrasoundguided lumbar plexus block in a pediatric
institution.
Karen R. Boretsky, Nishanthi Kandiah, Maria Alejandra Hernandez, M.D.
Boston Children's Hospital

Introduction
Many orthopedic surgeries involving the hip and thigh are associated with severe pain. A nerve stimulator guided lumbar plexus block
(LPB) (blockade of the femoral, lateral femoral cutaneous, obturator and ilioinguinal iliohypogastric nerves) has proven efficacy in the
treatment of hip pain. The use of ultrasound guidance using an transducer orientation oblique to the spinal axis has been described in a
cadaver model of LPB but the reliability of this ultrasound guided LPB in patients is uncertain.
We hypothesized that an ultrasound-guided LPB technique using a modified transducer orientation can reliably produce sensory
changes consistent with LPB. For secondary outcomes, we determined the amount of time needed for performance of the block. We
report our technique and results of an observational study using LPB for pain control.

Material and methods
Following IRB approval, the medical records of 24 patients who underwent hip surgery with a LPB with a catheter were
retrospectively reviewed. All LPB were performed with a portable ultrasound using a 6 cm curvilinear probe oscillating at
2-6 Mhz. The transducer was positioned in the midaxillary line in a transverse orientation. The transverse process (TP) of
L3 was located as a hyperechoic finger-like projection anatomically anterior to the erector spinae muscle. The psoas
muscle appears lateral to the vertebral body and anterior to the prominent TP. The lumbar plexus lies in the anteriormedial quadrant of the psoas and often appears as a wafer. (See figure 1.) The location of the lumbar plexus was
confirmed using a nerve stimulator induced quadriceps twitch titrated to < 0.6mA. Ropivacaine 0.2% 30ml (17/27) or 40 ml
(10/27) was administered as incremental boluses. Time from the beginning of the skin prep until the target mA was
recorded.

Results
The success rate was 96% of patients (23/24). The median age was 17 years (range 6-36). The mean weight was 60 kg (range 15.9-92.8).
Sensory loss distribution: 96% had sensory changes in the anterior surface of the thigh, 92% had a medial and lateral distribution of
sensory changes. Average time for performance of the block was 11min (range 00:05-00:19).

Discussion
This approach to an ultrasound guided LPB is reliable in anesthetizing the nerves of the lumbar plexus and the characteristic ultrasound
image produced by the transverse process, vertebral body and the psoas muscle provides a reproducible landmark for this block in
almost all patients.
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ANTERIOR SPINAL ARTERY SYNDROME AFTER
THORACIC EPIDURAL PLACEMENT
Yar Luan Yeap
Indiana University Department of Anesthesia

Introduction
This report describe a case of Anterior Spinal Artery Syndrome after thoracic epidural placement

Material and methods
Patient is a 53yo male with medical history significant for recurrent metastatic pheochromocytoma, requiring two retroperitoneal
lymph node dissections (RPLND) in the past. He received resection of a retroperitoneal tumor and left nephrectomy. On the first postoperative day, the patient's pain was uncontrolled with a hydromorphone PCA. Acute Pain Service was consulted for epidural
placement.
Thoracic epidural was placed at T9-T10. Negative aspiration for blood or CSF. A 4ml test dose was administered with no signs of
intrathecal or intravascular injection. After moving patient to supine position, arterial line readings showed hypotension. The lowest BP
recorded was 61/48 mmHg. Resuscitation was begun immediately with multiple boluses of LR, resulting in an improvement of systolic
BP back to baseline of 120mmHg.
At 4hr follow up, his BP was at baseline. An epidural infusion of hydromorphone/bupivacaine 0/1% was started. Approximately 15
minutes after the epidural infusion started, nurse noticed that he was unable to move his legs.
Physical examination showed minimal sensory loss but dense motor block of both legs. We were concerned for anterior spinal cord
syndrome, but also entertained the possibility of an epidural hematoma. Neurosurgery was contacted and a STAT non-contrast CT was
performed, which showed no epidural hematoma.
With epidural hematoma ruled out, hypertension to SBP of 160mmHg was induced with fluid and norepinephrine infusion. With
elevation of his BP, the patient regained some motor control of his leg. MRI was then performed, with findings most concerning for an
acute anterior spinal cord infarction.
Induced hypertension was continued with IV fluid and norepinephrine infusion. Over the remainder of his 14-day hospital stay, lower
extremity motor function improved very slowly. The patient was discharged to a rehabilitation facility

Discussion
This patient's anterior spinal cord ischemic event is likely caused by the hypotensive episode. This patient was at risk for anterior spinal
cord ischemia due to his surgical history of two prior RPLNDs, which involved resection of collateral arteries feeding into the anterior
spinal arteries. In this patient, the transient hypotensive episode was sufficient to create spinal ischemia resulting in permanent spinal
cord injury. This report should highlight the possibility that patients who have had RPLND may have a significantly reduced anterior
spinal cord blood supply. When caring for these patients, we would encourage health care providers to keep in mind that traditional
indicators of adequate blood pressure, such as urine output and mentation, may not reflect the adequacy of spinal cord blood delivery.
We recommend that hypotension should be aggressively treated and blood pressure should be maintained at the patient's baseline
level, which should ensure that spinal cord perfusion is adequate.
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Adductor canal block and functional recovery after
total knee arthroplasty. A double-blind,
randomized controlled trial
Shayanti Ghosh, Noam Ami, KiJinn Chin, Ahtsham Niazi, Hillenn Cruz-Eng, Vincent Chan, Anahi Perlas
Toronto Western Hospital, University Health Network

Introduction
Severe pain following total knee arthroplasty (TKA) can hinder early rehabilitation, may result in prolonged hospitalization and is a
strong predictor of persistent pain after surgery. (1) Local infiltration analgesia (LIA) and adductor canal block (ACB) are recently
introduced techniques to provide post-operative analgesia to the knee joint with limited or no associated weakness. the aim of this
prospective, randomized, double-blind study is to determine the analgesic profile and early functional outcome associated with three
different analgesic regimens (LIA, LIA + ACB and LIA + ACB + intrathecal moorphine) following TKA.

Material and methods
Following institutional IRB approval and written informed consent, patients scheduled to undergo elective TKA under spinal anesthesia
were randomly assigned to one of three groups: LIA, LIA + ACB, or LIA+ACB+ Intrathecal Morphine (IM). The dose of intrathecal
bupivacaine was the same for all patients (15 mg). LIA was performed as per standard institutional practice:150mls of 0.2% ropivacaine
(300mg), 30mg of ketorolac, and 0.6mg of epinephrine. ACB was performed with 20 mL of ropivacaine 0.5% with 1:400,000 epinephrine.
The dose of intrathecal morphine was 100 micrograms. For those patients assigned to LIA alone, patient blinding was maintained by
performing an ACB with 20 mL of normal saline. Patients were followed up postoperatively until discharge from hospital. The primary
outcome measure was the “Timed Up-and-Go” test (TUG).(2) Secondary outcomes included pain assessed by an 11-point numeric
rating scale, daily opioid consumption, and daily distance walked. Results are expressed as mean and SD for continuous variables, and
rate and percentages for categorical variables. Data are expressed as mean and standard deviation for continuous variables and
median plus IQ range for non-continuous variables. Comparisons were made with non-parametric tests (Kruskall-Wallis). A difference
was considered statistically significant if p, 0.05.

Results
We present an interim analysis of 28 patients (for a planned sample size n=200). Patient demographics were similar between groups.
The TUG test is reported on POD#2.
Table 1: Results

Pre-Operative TUG (sec)
Post-operative TUG (sec)
Total Distance walked on POD #1 (m)
Total Distance walked on POD #2 (m)

LIA
(n=10)
14 ± 5.0
49 ± 19
29 ± 23
53 ± 30

LIA + ACB
(n=9)
10 ± 10
45 ± 18
37 ± 34
106 ± 37

LIA + ACB + Intrathecal Morphine
(n=9)
11 ± 3
54 ± 12
39 ± 42
49 ± 24

p-value
0.174
0.676
0.949
0.005
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Baseline Pain Score

5.5 (4-8)

3.0 (2- 4.5)

5.5 (3.35 - 8.25)

0.247

POD #1 Pain Score
POD #2 Pain Score
POD #3 Pain Score
Length of stay (days)

5.0 (2.75 - 6.25)
2.5 (1-4.25)
3.0 (1-4)
3.6 ± 2.3

4.0 (1.5 - 6.5)
4.0 (1.5 - 7.5)
5.5 (3-8)
3.4 ± 1.0

7.0 ( 2.75 - 8.75)
5.0 (1.5 - 7.5)
6.0 (4.5 - 6.5)
3.8 ± 1.6

0.255
0.564
0.215
0.645

Discussion
Early Interim results suggest improved early ambulation in the group who received both LIA and ACB compared to the other two
groups. All other outcomes (TUG test, pain scores and hospital length-of-stay) were similar among groups. However, final conclusions
can only be drawn upon completion of the study.
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Prolonged Motor Block after Three-In-One
Femoral Nerve Block
Omar Qureshi
The University of Chicago Medical Center

Introduction
With the increase in the number of total knee arthroplasties performed yearly, several multimodal analgesic protocols have been
designed to enhance postoperative pain management. The three-in-one femoral nerve block can be utilized as part of a multimodal
approach for both intraoperative and postoperative analgesia. However, the femoral nerve block is not a harmless intervention,
especially in patients with underlying neuropathy. We describe the case of a Caucasian female with a history of cervical and lumbar
radiculopathy experiencing prolonged motor blockade after a three-in-one femoral nerve block.

Results
Case Description: A 60-year old Caucasian female with a history of deep vein thrombosis due to Factor V Leiden mutation, cervical and
lumbar degenerative disc disease status post C6-7 and L4-S1 fusions, and knee osteoarthritis presented for a left total knee arthroplasty.
It was recommended by neurosurgery to have cervical spine decompression prior to proceeding with the knee replacement, but the
patient refused. Neuraxial anesthesia was offered to the patient, but refused secondary to multiple incidences of developing postdural
puncture headaches requiring several epidural blood patches. Given the inherent risk associated with general anesthesia in a patient
with cervical disc disease and the patient’s preference to avoid a neuraxial technique, the decision was made to proceed with a regional
anesthetic utilizing femoral and sciatic nerve blocks. The femoral block was performed in the supine position under ultrasound and
nerve stimulator guidance with a disappearance of the quadriceps twitch at 0.3 milliamps. A total of 20 cc of 0.5% bupivacaine with
1:200,000 epinephrine was injected with good spread of local anesthetic visualized around the femoral nerve on the ultrasound.
Subsequently, a sciatic nerve block was performed in the lateral position using the classical approach. The patient denied any
paresthesias. Intraoperatively, the patient was maintained on a low-dose propofol infusion. On postoperative day 1, the patient
developed severe incisional pain for which she was offered an adductor canal block that was performed under ultrasound guidance. On
postoperative day 3, prior to discharge, it was noted that the patient had significant weakness observed with knee extension. The
patient was unable to complete short arc quad and long arc quad on the operative leg; however, she had grossly intact sensation in
both her lower extremities. An EMG was performed that demonstrated left femoral nerve neuropathy. Neurology recommended a repeat
EMG in 1-2 months. An MRI of the thigh and knee was performed to rule out the formation of a hematoma, which was negative. She was
discharged to an acute rehabilitation facility. The patient was evaluated 3 weeks after the initial block at which time all her motor
weakness had resolved on the operative extremity. At the time of her visit to the outpatient pain clinic, she had noted that her weakness
to knee extension had resolved approximately two weeks after the nerve block.

Discussion
Prolonged motor and sensory block can occur in up to 0.04% of femoral nerve blocks. Jeng et al describe several potential etiologies
include intraneural injection, trauma to the femoral nerve from the needle, or hematoma formation after damage to the femoral artery.
In a study conducted by Fredrickson, the rate of neurological complications after ultrasound-guided blocks was found to be similar to
blocks done using traditional techniques, possibly indicating that most post-block neurological complications are the result of nonblock related causes, such as tourniquet-mediated injury. Clinicians should also be aware of patients at high risk for nerve injury after a
peripheral nerve block. One such group of patients is those that have a preexisting neuropathy. The double-crush phenomenon suggests
that patients with a preexisting neuropathy may be more prone to developing a nerve injury when subjected to another insult, such as
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direct needle trauma, epinephrine-induced vasoconstriction, or local anesthetic toxicity. Osterman et al suggested that two low-grade
insults along a peripheral nerve may cause more damage than a single insult of the same magnitude. It has been controversial whether
patients with underlying neuropathy have prolonged blocks after local anesthetic exposure, with some studies showing an increased
duration. If there is concern for possible neurologic injury, it is first important to determine if the deficit is either motor, sensory, or both.
Motor deficits require a neurologic consultation for nerve conduction studies; whereas, purely sensory lesions require close monitoring
and patient reassurance as 95% will resolve within 4-6 weeks and 99% by 1 year. It is important to remember that regional anesthesia is
overall safe but proper patient selection is important and ongoing follow-up is vital. In this case, we describe the successful resolution of
a prolonged motor block in a patient who received a three-in-one femoral nerve block for a total knee arthroplasty.
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Damaged peripheral nerve with mild to moderate perineural inflammatory reacton with inflammatory cells
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One center experience placing nerve catheters for
below knee amputations
Melanie J. Donnelly, Tamara Chambers, Jocelyn Blake
University of Colorado

Introduction
Providing adequate analgesia for patients having below the knee amputations (BKA’s) can be challenging. Both neuraxial and
peripheral techniques for this patient population have been described. Anticoagulants limit the use of deep peripheral or neuraxial
blocks. Approximately 5 years ago, we began placing peripheral nerve catheters for BKA’s. This chart review is a case series describing
the perioperative course of patients receiving a peripheral catheter(s).

Material and methods
Following IRB exemption, charts of 52 patients presenting for below the knee amputation between 10/23/09-2/13/13, who also received
at least one peripheral catheter, were reviewed. We extracted pain and block related variables from their charts. Opioids were
calculated as morphine equivalents (ME).

Results
Preoperative variables are in Table 1. Intended anesthetic was general for 44% of patients and sedation/blocks for 56%. Three patients
were converted to general from the sedation group. Ninety-one percent of patients received femoral blocks, 4% saphenous, 2% lumbar
plexus, and 3% did not receive any type of blockade of the nerves of the lumbar plexus. Seventy-seven percent of these were catheters.
Ultrasound was used 93% of the time and stimulation used in 75% of block placements. Of the sciatic blocks placed 54% were
subgluteal, 31% popliteal approach, 10% transgluteal, and 5% had none. Stimulation was used in 82% of blocks and ultrasound for
55%. A continuous block was placed 92% of the time. Median time in the recovery room (PACU) was 77 minutes (interquartile range (IQR)
30). Catheter duration was calculated as the longest duration of any nerve catheter. Fifty-eight percent had a catheter for 3 days, 24% 2
days, and 18% 4-5 days. No block related complications were noted. The average length of stay was 5 days (IQR 3).
Table 1. Preoperative Variables
Gender
ASA Status
Age
Body Mass Index
Coagulopathic#

M: 71% F:29%
1= 0% 2=17% 3= 67% 4=16%
Median=64 IQR*=21
Median=27 IQR=10
31% (n=16)

*= Interquartile Range
=Defined as one of these: INR>1.5, Plavix within last 7 days, heparin infusion, platelets <100,000, therapeutic LMWH in last 24 hours

#
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Table 2. Median and Interquartile range (IQR) for pain and opioid use (ME)
Intraoperative ME use
Recovery room ME use
Postoperative day 1 (POD1) ME use
Peak pain (NRS) recovery room
Peak pain POD1

4mg
0mg
26mg
0
5

30mg
0mg
80mg
0
6

Discussion
This data reflects the variability of our practice placing nerve catheters for BKA’s. The majority (90%) of blocks planned as the operative
anesthetic were successful. Opioid consumption in the PACU and intra-operatively demonstrate that the blocks function well as
analgesics. Without a comparison group, it is difficult to draw conclusions about the efficacy of the catheters for pain control. Typically,
we transition to oral medications and remove catheters on post-operative day 3. Some catheters were removed early due to
disconnections, leaking, or preference. This data documents one institution’s initial experience transitioning to nerve catheters for
patients having a BKA.
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Implantable Drug Delivery System Response to
Magnetic Resonance Imaging
Christopher Demaree, Alyssa K. Kosturakis, Linda Page, Rodolfo Gebhardt
Department of Pain Medicine

Introduction
Cancer pain is often managed with implantable drug delivery systems (IDDS). These patients need magnetic resonance imaging (MRI) to
monitor disease, during which the pump motor will stop due to the magnetic field, but the pump is designed to resume normal
operation following removal or when checked with an external programmer. Uncommonly, pumps may experience delay in resuming
infusion. The goal of this study was to evaluate the tolerance of Medtronic’s (Minneapolis, MN) SynchroMed EL (SEL) and SynchroMed II
(SII) infusion systems to MRI.

Material and methods
The pump will stop if correct operation is not assured [1]. The SII can detect motor stall, alert the patient by alarm, and record events [2].
Methods: 97 patients with 102 unique SynchroMed infusion systems were followed from activation, recording abnormal events noted on
interrogation after MRI.
Failure: Electromagnetic interference (EMI) can lead to motor gears binding due to alignment of the pump rotor magnet with the
magnetic field [2]. If operation does not resume, complications may include drug withdrawal. EMI can delay logging stalls [2].

Results
Only 2 of 102 (2.0%) IDDS failed and required replacements.
Pump Errors:
A 55-year-old male with a history of renal carcinoma developed back pain and progressive numbness, so a SEL was implanted. After
the last of 12 MRIs over 2.5 years, the patient’s pump alarmed and he experienced pain, agitation, nausea, and shaking. Interrogation
revealed memory failure, but reprogramming resolved withdrawal. After 8 more MRIs, the patient was seen for pain and withdrawal.
Interrogation indicated malfunction, so the pump was replaced. The pump functioned per Medtronic’s specifications and dispensed
accurately. The error was likely a programmer-indicated issue and cleared after initializing. Such memory errors in the SEL pumps
are known, and reprogramming will correct them [2].
A 27-year-old female with a history of Ewing sarcoma received an SII after developing low back and sacral pain. During the patient’s
follow-up three months after the last of 8 MRIs over 2 years, the pump could not be emptied or refilled due to resistance, so the pump
was replaced. This malfunction was likely due to improper filling.

Discussion
When an IDDS’s motor stops after MRI, rare but serious complications may occur. We recommend all IDDS be interrogated after
magnetic field exposure.
Medtronic markets the SynchroMed II IDDS and formerly marketed the SynchroMed EL, which some patients still have. Both should
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be interrogated after MRI.
The SEL does not detect stalls or record events, so if a stall is suspected, a pump roller study must be performed. If a “Pump
Memory Error” occurs, reprogramming is necessary.
The SII detects stalls, which are recorded in an event log and an alarm occurs within 20 minutes of MRI exposure [2]. Following
EMI, the pump can change to “safe state” with a minimum infusion rate of 0.006 ml/day, requiring reprogramming.
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A 5 ml Lidocaine 1.5% Test Dose is Inversely
Associated with 1 and 24 Hour Local Anesthetic
Consumption after Uterine Artery Embolization
Katherine Koniuch, Joseph Wickard, Mark Kendall, Robert McCarthy, Antoun Nader
Northwestern University Feinberg School of Medicine

Introduction
Thoracic epidural analgesia is effective for pain management following lower abdominal surgery and may be useful in women
undergoing uterine artery embolization. We investigated the relationship between the extent of the test dose of the thoracic blockade
and postoperative consumption of local anesthetic at 1 hour and 24 hours following thoracic epidural catheter placement for uterine
artery embolization.

Material and methods
Following IRB approval, written informed consent was obtained from 100 ASA I-III female patients (>18 y/o) undergoing uterine artery
embolization. Subjects had thoracic epidural catheters placed using loss of resistance to air technique at the T10 to T11 vertebral
interspace. Subjects received a test dose of lidocaine 1.5% with epinephrine 1:200,000 and the extent of the sensory analgesia by pin
prick at 30 minutes was assessed. All patients underwent fluoroscopy for confirmation of catheter placement. One and twenty-four hour
local anesthetic consumption and the length of hospital stay was recorded. The extent of dye spread and the presence or absence of
nerve root delineation detected by dye was recorded. The relationship between the upper level of sensory analgesia spread and local
anesthetic consumption was evaluated using the Mann-Whitney test.

Results
The median length of stay was 1 day. The median amount of local anesthetic used in the first hour and 24 hour time period in patients
hospitalized for one day was 19 ml and 101 ml respectively, while patients who stayed two days for pain control consumed 27 ml and 148
ml respectively (42%, 46%) (Fig 1). Analgesia to pinprick above the T6 dermatome was associated with an increase in the consumption
of local anesthetic in both the first hour and at 24 hours following surgery (P=0.02) (Fig 2). Nerve root involvement was observed in 45 of
93 (48%) cases. Patients who had no nerve root involvement exhibited a larger spread of sensory analgesia (Fig 3).

Discussion
An important finding of our study is that the extent of cephalad sensory analgesia spread following a 5ml test dose of 1.5% lidocaine was
an independent predictor of the amount of local anesthetic solution required in the first 24 hours following uterine artery embolization.
This may represent decreased paravertebral spread of local anesthetic in some patients following epidural drug administration.

References
Anesth Analg 2008; 107:708-21
Anesth Analg 2001; 93:740-54

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Tables/images

Figures 1 & 2

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Figure 3

Disclosures
I declare that there are no conflicts of interest or support that may cause bias in my presentation.

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Abstract: 347
Scientific abstract: Regional anesthesia

Characterization of Elevation Plane Width in
Clinical Ultrasound
Alyse Rymer, David Auyong

Introduction
Understanding the beam thickness of the elevation plane is important in ultrasound guided regional anesthesia. The elevation plane is
the plane of ultrasound that is perpendicular to the imaging plane (Figure 1). The width of the ultrasound in the elevation plane is not
uniform at varying depths. The near field and far field should have a wider width than the beam nearest the focal zone. Conventional
ultrasound transducers have a single focal zone in the elevation plane determined by the lens. The lens design is fixed, chosen by the
manufacturer, and based on the primary usage of a particular transducer. The elevation plane thickness can cause misrepresentation
of needle position, especially during in-plane imaging and in areas where the beam is widest. As the beam widens, more averaging
happens within the beam width, potentially representing both the target and needle as overlapping in the same image, when they are
not. This is known as fold-in artifact as the ultrasound combines reflectors from a wide elevation plane beam. This study measured the
elevation plane width with a standard high frequency, linear array transducer using nerve block needles.

Material and methods
Two standard regional anesthesia needles were placed in a gel phantom (Blue Phantom) at varying depths (Table 1). A commercial
machine was used to move the ultrasound transducer (SonoSite Exporte HFL38x) in 0.4 mm increments over the needle. The width that
the needle was visible on the imaging plane represented the elevation plane, which was characterized (Table 1).

Results
Elevation plane width is given in Table 1. The elevation plane width averaged 0.35 cm at shallow depths and 0.82 cm at the deepest
depths measured.

Discussion
This study revealed the elevation plane is not uniform and increases with depth to a width of up to 0.84 cm. Despite assumptions that the
elevation plane width is constant, the elevation plane varies significantly with depth. This is the first study to objectively evaluate
elevation plane width using standard regional anesthesia needles. For in-plane needle approaches, needles are advanced in this
elevation plane and needle position may not be as precise as assumed. Ultrasound physics suggests that the width of the elevation
plane should be narrowest at the focal zone, which is at 2 cm in this transducer. This data did not confirm this, instead revealing
narrowest elevation plane width at the shallowest depths measured. This study confirms why the elevation plane beam thickness can
cause misrepresentation of the needle location, especially at increased depths, during in-plane imaging due to fold-in artifact.
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Cancer Seeding Risk from Epidural Blood Patch in
a Leukemia and Lymphoma Patient Population
Christopher Demaree, Rodolfo Gebhardt
Department of Pain Medicine

Introduction
Lumbar punctures (LP) can produce postdural puncture headache (PDPH), a positional headache that worsens in the upright position
and improves in recumbent position due to a hole in the dura creating persistent cerebral spinal fluid (CSF) leakage resulting in pain [1].
Cancer patients undergo LPs for anesthetic, diagnostic, and disease-monitoring purposes, as well as for intrathecal chemotherapy.
When conservative treatments fail to resolve PDPH, epidural blood patch (EBP) using autologous blood is the definitive treatment [2].
Our population presents dual risk: circulating cancer cells and immunosupression. The risk of neoplastic seeding to the epidural space
and CNS has led to concern over performing EBP in these patients [3]. The goal of this retrospective study was to evaluate EBP
outcomes in leukemia and lymphoma patients.

Material and methods
Over a 13-year period from 2000 to 2013, 78 patients with leukemia and/or lymphoma underwent at least one EBP. These patients’
records were reviewed for evidence of CNS and epidural space seeding. Demographic and procedural data, cancer treatments, and
mortality were all examined.
Seeding: Defined as cancer detected in the epidural space and/or CNS following EBP, excluding all patients with evidence of cancer
involvement of the epidural space and/or CNS prior to the EBP.
Patients’ X-ray and LP results, following EBP, were examined for evidence of new tumor involvement in the epidural space and CNS.
Records of radiation treatment, oncology and chemotherapy follow-up visit records were also reviewed to look for evidence of
treatments intended for potential neoplastic seeding.

Results
Of the 78 patients, 18 had leukemia and 62 had lymphoma at the time of EBP (2 patients had both leukemia and lymphoma). Patients
were an average age of 43 years, ranging from 9 to 76. There were 45 men (57.7%) and 33 women (42.3%).

Discussion
In this study, none of the patients experienced new cancer in the CNS or epidural space following EBP. Most patients (84.6%) underwent
chemotherapy at or following EBP, including 57.7% of patients receiving intrathecal chemotherapy, generally associated with either
their existing plan of chemotherapy or related to later cancer recurrence, rather than for prophylaxis associated with EBP. Some also
received radiation to the spine (7.7%) or CNS (6.4%), which may have aided in preventing cancer seeding.
The 19 deceased patients survived a median 0.81 years following EBP. The 59 surviving patients had a median follow-up of 3.74 years
(5.63 in leukemia and 3.73 in lymphoma populations), with a maximum follow-up time of 12.30 years following EBP.
Though the risks of EBP in the cancer patient population have been hypothesized, no previous studies have assessed the risk of seeding
cancer to the epidural space and CNS. Based on our results, we believe EBP bears very low risk of cancer seeding when used to treat
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PDPH that is unresponsive to conservative treatments. Further study is warranted in other cancer populations, as well as to evaluate
the potential protective effects of chemotherapy and radiation treatment.
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Figure 2: Results and Patient Summary, continued
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Effect of local anesthetic infiltration block on the
chemical recurrence rate of prostate cancer after
open prostatectomy: a retrospective analysis
Saad Mohammad, Fangfang Xing, Francis McGovern, David Edwards, A. Sassan Sabouri
Massachusetts General Hospital

Introduction
There is great interest in potential perioperative factors that may influence the recurrence of cancer after surgical resection. For
instance, increased opioid requirement may promote cancer growth while local anesthetic (LA) may reduce it (1, 2). At Massachusetts
General Hospital we use transversus abdominis plane (TAP) blocks for patients that undergo radical prostatectomy. Prior to that only
LA wound infiltration or no LA analgesia was used. Preliminary to a prospective trial of the potential effects of TAP block local anesthetic
on recurrence of prostate cancer, we evaluated the recurrence rate among patients that received general anesthesia with or without LA
wound infiltration for analgesia after radical prostatectomy at MGH.

Material and methods
After IRB approval, a retrospective review of 2018 patients with primary prostate cancer who underwent radical prostatectomy was
performed. Comparison was made between those patients that received local anesthetic wound infiltration and matched controls that
did not. The primary outcome of interest was chemical recurrence of prostate cancer as measured by prostate specific antigen levels
(PSA of 0.2 ng/ml) over the subsequent 10 years after surgery.

Results
Preliminary subset analysis shows no difference between the local anesthetic group and the non local anesthetic group in age ( p 0.289),
baseline Gleason score (p 0.665), or ASA status (p 0.175). Chemical recurrence of prostate cancer was significantly lower in the LA group
up to 8 years after operation ( p < 0.001).

Discussion
We are interested in several factors that may influence outcomes for patients who undergo radical prostatectomy. Preliminary
evaluation of our data suggests there may be a difference in the recurrence rate among patients that receive local anesthetic wound
infiltration. Additional potential variables of interest we are comparing include surgical technique, inter-surgeon variability, blood loss
and transfusion, infection, radiation, and chemotherapy. The relatively increased doses of local anesthetic used in regional anesthetic
techniques may contribute to differences seen in studies that examine the recurrence of cancer.
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The Extent of Caudad and Cephalad Spread of
Sensory Anesthesia Following a 5 ml Lidocaine
1.5% Test Dose in The Low Thoracic Region
Jacqueline Morano, Eric Kamenetsky, Mark C. Kendall, Robert J. McCarthy, Antoun Nader
Northwestern University

Introduction
Epidural test dose is used as a symptomatic marker of intravascular or intrathecal injection. Dermatome onset of sensory anesthesia
has been shown to occur within 3-5 min of a 100mg test dose of lidocaine, but the time course and percentage of subjects achieving
analgesia at each level is unknown.1 We investigated the extent of the sensory analgesia following a 5mL 1.5% lidocaine test dose
following a low thoracic epidural catheter placement in patients undergoing uterine artery embolization.

Material and methods
Following IRB approval, written informed consent was obtained from 100 ASA I-III female patients (>18 y/o) undergoing uterine artery
embolization. Subjects had thoracic epidural catheters placed using loss of resistance to air technique at the T10 to T11 vertebral
interspace. Subjects then received a test dose of lidocaine 1.5% with epinephrine 1:200,000. Pinprick sensory evaluations and cold
insensitivity were assessed every 5 minutes for thirty minutes for the dermatome levels between L3 to T4 by a blinded observer. The
cephalad and caudad extent of analgesia, anesthesia, and cold discrimination were tested bilaterally in the mid-clavicular line. Absence
of pinprick or cold prep was defined as bilateral analgesia. Baseline arterial blood pressure and heart rate were recorded at each study
time.

Results
At thirty minutes post injection, all patients reported unilateral onset of pinprick analgesia (either right or left side) at T9-T10
dermatomes; ninety-four percent of patients reported bilateral onset analgesia. Seventy-eight percent reported complete bilateral
analgesia to pinprick. Onset and complete analgesia to pinprick or cold stimulus is shown in Figure 1A-D. The 5 ml test dose injected in
the thoracic epidural space results in a discernable (onset) sensory and cold analgesia after 5 minutes in 5 dermatomes in all the cases.
Complete absence of sensory and cold response in the dermatomes was achieved within 10 minutes of the initial response. The test dose
had similar temporal and spatial effect on the decreased response to pinprick and cold sensation although these stimulus are
transmitted by different fibers. The maximum observed decrease in systolic and diastolic blood pressure was observed at 15 minutes
and, when compared to the 30 minutes measurements, the drop was not significant beyond 5 minutes (Figure 2).

Discussion
An important finding of our study is that 5 ml of a test dose injected in the thoracic epidural space results in a discernable sensory and
cold analgesia after 5 minutes in 5 dermatomes in all the cases. A complete absence of sensory and cold response in the affected
dermatomes followed in a 10 minutes after the initial response with great correlation. An undetected sensory or cold temperature after
10 minutes changes should prompt epidural placement reassessment. We also found that 1.5% lidocaine with epinephrine had similar
temporal and spatial effect on the decreased response to pinprick and cold sensation which are transmitted by 3 different fibers (A-delta
and C-fiber respectively). The test dose injected in lower thoracic epidural space may provide useful information for analgesia
management of patients with low thoracic epidural analgesia.
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Supraclavicular Perineural Catheter Placement
Using an Ultrasound-Guided Posterior Approach
Nona Hollenbaugh
Vanderbilt university

Introduction
Continuous supraclavicular nerve blocks have been shown to reduce intraoperative and postoperative pain, decreasing opioid
requirements for surgical procedures involving the arm, forearm, and hand. Historically, the use of these catheters has fallen out of
favor because of their high rate of complications and catheter dislodgement. We present a technique for a posterior approach for
ultrasound-guided supraclavicular brachial plexus perineural catheter placement. This technique retains the benefit of the
supraclavicular block using real-time ultrasound imaging to accurately place the needle and catheter into brachial plexus, but
overcomes the limited effectiveness of the traditional lateral to medial approach.

Material and methods
A 54-year-old male scheduled for revision of a right distal humerus open reduction and internal fixation underwent placement of a
supraclavicular perineural catheter. The ultrasound-guided posterior supraclavicular approach was chosen to avoid catheter
placement in the anticipated sterile surgical field and to avoid catheter dislodgement. Under in-plane ultrasound guidance, an 18-gauge
Tuohy-tip needle was inserted through the trapezius muscle and guided anteriorly toward the brachial plexus lateral to the subclavian
artery. A 20-guage, multi-orifice catheter was then placed through the length of the Tuohy-tip needle and advanced 5cm beyond the
needle tip.

Results
An initial bolus of 30mL of 0.5% ropivacaine was injected through the catheter under ultrasound-guidance. This enabled confirmation of
proper catheter placement and local anesthetic spread within the brachial plexus. The initial bolus via the catheter resulted in
anesthesia typical of a supraclavicular block. No additional analgesics were required during the procedure or in the post anesthesia
care unit. A subsequent perineural infusion of 0.125% bupivacaine was delivered via portable infusion pump through postoperative day
4.

Discussion
We present a posterior continuous supraclavicular block using an ultrasound guided posterior approach as an alternative technique
that moves the insertion site further away from the surgical field, enables improved ease of catheter threading, decreases catheter
leakage, and has the potential for less catheter dislodgement.
X
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Epidural and Intrathecal Spread of Local
Anesthetic After Lumbar Plexus Block
Christian Estrada, Anthony Sifonios, Daniel Eloy, Vanny Le, Antonio Gonzalez-Fiol
Rutgers University-NJMS

Introduction
The lumbar plexus is comprised of the first four lumbar nerves (L1-L4) with variable contributions of the thoracic 12th nerve (T12).
Combined with a sciatic nerve block, the lumbar plexus block can provide complete analgesia to the lower extremity. In contrast to
epidural anesthesia which would accomplish the same, there is no anesthesia provided to the nonoperative leg and the risk of urinary
retention is minimized¹. The lumbar plexus is usually a blind technique although techniques using ultrasound exist but are more
cumbersome. The most common and used approach is posteriorly (the psoas compartment block). The posterior lumbar plexus
blockade is an effective technique to accomplish pain relief in patients who have received surgery in the hip, thigh and knee. Along with
indwelling catheters, pain relief can be accomplished for the first few days immediately after surgery when postoperative pain is most
severe.

Material and methods
63-yr-old male ASA 2 patient, presented from an outside hospital for ORIF of right periprosthetic hip fracture after traumatic fall under
general anesthesia. The surgery was complicated by some unexpected blood loss that required 5 units of packed red blood cells
intraoperatively. Postoperatively the patient's pain was inadequately controlled with Dilaudid PCA. The following day the primary
surgical team decided the patient would benefit from a right lumbar plexus block. After placement of standard ASA monitors, the
patient was positioned in the left lateral decubitus position. He was prepped and draped in the usual sterile manner, and sterile
technique adhered to during the entire procedure. The right iliac crest was identified and a line was drawn connecting the crests
crossing the L4 lumbar spinous process. A line was then drawn approximately 3cm lateral to midline. The intersection of these 2 lines
represented the insertion site of the Contiplex 18G 4in. insulated Tuohy needle. The needle was then advanced perpendicular to all
planes and manipulated until the twitches of the right quadriceps muscle were felt at 1.0mA and decreased to 0.45mA at a depth of 9cm.
30cc of 0.25% bupivacaine was injected through the Tuohy needle after frequent (every 5 mL) negative aspiration for blood and CSF.
The catheter was threaded and secured at 15cm at the skin. Shortly after laying the patient supine, he was noted to be unresponsive,
bradypnea, and hypotensive 70s/50s. Over the next 15 minutes, 2 liters of normal saline were bolused, 50mg ephedrine and a
phenylephrine drip was necessary to maintain a MAP of 65. Narcan 0.4mg of was given in divided doses (patient had self-administered
0.4mg of Dilaudid via PCA during the procedure). After the Narcan the patient became arousable, at which point the patient expressed
resolution of his pain but inability to move any of his extremities. After stabilizing the patient, the lumbar plexus catheter was assessed
via aspiration and clear fluid was noted. A Chemstrip® demonstrated the presence of protein and glucose on the aspirate. The decision
was made to inject 0.2mg of Duramorph and to remove the catheter.

Discussion
Lumbar plexus blocks are not exempt of complications. Some of which include intrathecal, epidural or intravascular injection as well as
retroperitoneal bleeding². In our case, we propose that the spread of local anesthetic most likely had an epidural as well as an
intrathecal component. We speculate that several factors contributed to this complication. First, our needle placement was more
medial than intended, given that our patient was in pain and positioning was not ideal. Second, the injection of a large 30cc volume of
0.25% bupivacaine through the Tuohy needle resulted in the epidural spread of the local anesthetic. Finally, we believe the rigid catheter
pierced through the dura. We imagine that the volume of local previously injected created enough pressure in the epidural space to seep
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into the intrathecal space around the catheter which had compromised the integrity of the dura. Although the hypotension can be
explained by the epidural spread, the loss of consciousness, bradypnea and dense motor and sensory blockade appreciated are more
consistent with a total spinal secondary to intrathecal spread of local anesthetic.
Since this complication, our practice has been amended by first doing the block in a more controlled setting with close proximity to
emergency drugs (i.e. OR or PACU). Secondly introducing the needle more laterally, at about 4cm from midline would decrease the
chance of getting into the epidural space keeping in mind that more than 5 cm can lead to an increase risk of hitting the kidney or
missing the lumbar plexus completely. Thirdly, it is probably best to avoid the injection of local anesthetics through the Tuohy needle.
After this case, we would recommend threading the catheter and performing a test dose after negative aspiration of CSF and heme.
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Depression and Pain Perception: Study on Pain
perception in Subjects with Reported History of
Depression.
Tobore Onojighofia, Bilikis Akindele, Dan Schwarz, Brian Meshkin, John Hubbard
Proove Biosciences

Introduction
Many studies have shown that there exist a relationship between depression and chronic pain. However, this relationship is still poorly
understood.The objective of this study is to determine if any association exists between subjects with history of depression and high
pain perception.

Material and methods
2092 pain subjects across 45 clinical research sites in the US. 1030 with history of depression and 1062 controls matched for age, gender
and race. History of depression was collected from the ORT (Opioid Risk Tool) questionnaire. All 2092 subjects completed a Pain Numeric
Rating Scale (NRS) rating their perception of pain on a scale from 0 to 10. Subjects with a Pain NRS score of 0 were excluded from the
study and were stratified into Low, moderate and high pain perception groups. Low pain perception was defined as a score of 1, 2 or 3.
Moderate pain perception was defined as a score of 4, 5, or 6 and high pain perception was defined as a score of 7, 8, 9 or 10

Results
A Mann-Whitney test using SPSS V21 found significant difference in pain perception between subjects with a history of depression and
the controls (p= 0.001). Further analysis using an ordinal regression found that subjects with reported history of depression are more
likely to be associated with high pain perception compared to those with no history of depression (p= 0.001).

Discussion
This study suggests that depression may play a role in high pain perception. Findings in this study will hopefully illuminate the extra pain
burden caused by depression in pain patients and help clinicians in decisions regarding the management of such patients.
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Medically challenging case

Serial Adductor Canal Steroidal Injections for
Adductor Canal Entrapment
Dane Ingebrigtson, Thomas Broderick
University of Wisconsin School of Medicine and Public Health

Introduction
An otherwise healthy male patient presented with intractable left lower extremity pain consistent with idiopathic adductor canal
entrapment. The symptoms included tenderness to palpation, claudication, and aggravation from walking which are often the most
common symptoms (6). Adductor canal entrapment is a rare diagnosis often due to trauma, iatrogenic etiology from knee arthroscopy,
or idiopathic fascial entrapment (6). The adductor canal is a fascial tunnel of the lower extremity beginning at the femoral triangle
extending to adductor hiatus (6). The canal possesses the femoral artery, femoral vein, and femoral nerve, which transitions to the
saphenous nerve (6). The boundaries of the canal are the adductor magnus and longus on the floor, the vastus medialis forming the
anterolateral border, and the roof composed of the sartorius muscle (6). In this case, a series of adductor canal blocks using steroidal
injections were utilized both diagnostically as well as therapeutically for adductor canal entrapment.

Material and methods
The patient was positioned in the supine position with an abducted and externally rotated lower extremity on the extremity the block
was performed on. Sterile aseptic technique was utilized throughout the entire procedure. A high frequency ultrasound transducer was
placed anteriomedially in the short axis view in the medial half of the thigh. The femoral artery was identified as a landmark and
followed caudally from just inferior from the inguinal crease to identify the neurovascular bundle of the adductor canal at
approximately the middle third portion of the thigh. The patient identified the area of greatest pain with palpation. The needle was
passed using an in-plane technique into the adductor canal utilizing nerve stimulation of 0.5 mA, 0.1 msec. Stimulation to the nerve was
repeated at multiple locations along the saphenous nerve to identify the point of maximal pain described by the patient. Negative
aspiration was confirmed followed by injection of methylprednisolone to the affected area of the saphenous nerve (1,2). The same
procedure for the adductor canal block was performed on 3 different occasions with increasing doses of methylprednisolone.

Discussion
The patient had complete resolution of his lower extremity arthralgia following a series of 3 adductor canal blocks. The patient was able
to return to regular activities including pain free ambulation. Adductor canal entrapment presents a challenge for treatment.
Conservative therapy includes NSAIDS, narcotics, TENS stimulation, and physical therapy (6). Surgical decompression of the canal as
well as neurectomy are also options but with significant side effects (6). Adductor canal blocks have become more common practice for
post-operative pain relief for total knee arthroplasty due to the ability to provide pain relief with improved preservation of quadriceps
strength compared to femoral nerve block (3,4,5). The combination of ultrasound guidance, nerve stimulation, and patient indicators of
pain, we were able to isolate the area most likely causing pain and successfully alleviate the arthralgia experienced with adductor canal
steroid injections.
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The Subscalene Block: A Selective Approach to the Brachial Plexus for
Shoulder Surgery
Howard Palte
Anesthesiology, University of Miami, Boca Raton

Introduction

The advent of ultrasound guidance has improved the precision and efficacy of most regional blocks. Despite this
technical enhancement, the interscalene block remains beset with irksome side-effects, most notably phrenic nerve
paresis. This abstract describes the subscalene block, a novel approach that selectively targets the C5 or C6 nerve
root in the compartment that lies below the scalenus anterior muscle. The primary objective of the subscalene block
is containment of local anesthetic within the submuscular chamber because this produces selective block of the C5
and C6 nerve roots with preservation of phrenic nerve activity.

Materials and Methods

The patient is positioned on the contralateral side in a semi-lateral position. Standard ASA monitors are applied and
supplementary oxygen is administered via nasal cannula. Following administration of judicious sedation the skin is
prepared and draped applying aseptic technique. A linear high frequency transducer ( 8-14 MHz) is applied in the
transverse plane at the level of the cricoid ring (C6 ). The transducer is transitioned laterally in order to identif y the
lateral border of sternocleidomastoid, the oblique edge of scalenus anterior, the scalenus medius and upper brachial
plexu trunks in the interscalene space. The transducer is now rotated into an oblique plane (superomedial to
inferolateral) such that a cross-sectional view of stewrnocleidomastoid and scalenus anterior is obtained.
After injection of subcutaneous local anesthetic, a 50 mm sonic-enhanced insulated needle (Stimuquick 22G, Teleflex,
Morrisville, NC ) is inserted from the lateral apsect using an in-plane approach. Its trajectory is collimated to penetrate
the prevertebral fascia and passage through the anterior scalene muscle until it enters the collapsed subscalene
compartment. Following negative aspiration, 1 ml local anesthetic (LA) is injected in order to dilate the compartment,
and confirm passage of the needle beyond the inferior surface of scalenus anterior. The needle is then advanced by a
few millimetres in a medial direction until it reaches a point immediately adjacent to the cervical root.
Following repeated tests for negative aspiration LA is injected intermittently, in 1ml aliquots. Each injection produces
a distinct ballooning (Palte effect) of the compartment, witnessed by transient upward movement of the anterior
scalene muscle. Repeat 1ml injections are performed only when the anterior scalene muscle has returned to its
resting position. The block is deemed complete once LA produces a peri-radicular hypo-echoic shadow. This typically
occurs at 8-12ml.

Results/Case Report

This technique has been used in more than sixty patients undergoing a variety of shoulder and upper humeral
surgeries. No patient experienced subjective dyspnea, peripheral oxygen destauration or hemodynamic instability. All
surgeries were electively performed under combined regional / general anesthesia. Therefore, all blocks were
assessed after twenty minutes (prior to induction) for motor weakness of the shoulder girdle, and cutaneous sensory
denervation in the surgical field. Thereafter, block success was subjectively determined by anesthesia requirements
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during surgery and post-operative pain scores. Supplemental analgesia was administered to three patients,
indicating a block success rate > 95%.

Discussion

The interscalene brachial plexus block (ISB) is the favored regional technique for shoulder surgery because
innervation of the joint and its accompanying structures is predominantly derived from the C5 & C6 roots. Winnie's
classic description, and subsequent modifications aim to deposit LA in proximity to the distal components of C5 and
C6 roots as they coalesce to form the upper trunk. However, post-block contrast studies demonstrate rostral and
caudal LA spread towards the superior surface of the anterior scalene muscle. This results in inhibition of phrenic
nerve activity and demonstrable limitations of hemidiaphragmatic excursion on real-time ultrasonography.
Several investigators have studied the incidence of hemidiaphragmatic paresis (HDP) after ultrasound-guided ISB.
Urmey performed sequential ultrasound evaluations of diaphragmatic excursions after high volume ISB ( 34-52 ml),
and demonstrated 100% HDP ¹. Riazi injected LA behind or between the C5 and C6 roots, and showed that low
volume ISB reduced the incidence of HDP from 100% to 45% ². Renes compared the incidence of post-ISB HDP (with
and without sonic guidance) in 30 patients undergoing shoulder surgery with combined regional / general anesthesia,
and found sonic enhancement significantly reduced HDP (13% vs. 93%; p < 0.001)³.
Despite modifications in ISB technique and the auxiliary use of ultrasound guidance, phrenic nerve paresis remains
the single most irksome and unresolved side-effect of ISB. This novel approach potentially preserves phrenic nerve
integrity by containing the reduced volume of LA (8-12 ml) within the subscalene compartment. In this manner, hemidiaphragamtic integrity is preserved because the phrenic nerve remains completely isolated. This abstract only
addresses the technique of subscalene block and outlines preliminary subjective results. It fails, however, to
objectively document the degree, if any, of phrenic nerve block secondary to LA spread. Therefore, M-mode real-time
observations of pre- and post-block hemi-diaphragmatic movement merit investigation.
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Survey of Former Regional Anesthesiology and
Acute Pain Fellows
Elizabeth Wilson
University of Wisconsin

Introduction
Regional Anesthesiology and Acute Pain Medicine recently received ACGME approval for accreditation as a subspecialty fellowship
training program within anesthesiology. The process of accreditation requires fellowships to develop standardized guidelines,
curriculum, milestones, competencies and a formal evaluation system. The Regional Anesthesiology and Acute Pain Medicine
Fellowship Directors Group published the third edition of the Guidelines for Fellowship Training in Regional Anesthesiology and Acute
Pain Medicine in October 2014. These guidelines were a consensus of peers and served to identify and recommend key components of a
fellowship program. Currently there are 57 non-accredited regional fellowships offered in the United States. In order to better
understand current fellowship training practices, a survey was distributed via email to anesthesiologists who completed a fellowship in
regional anesthesia and acute pain management. The survey addressed location and duration of training, type and volume of blocks
performed vs. supervised, training assessment tools and educational components utilized during fellowship.

Material and methods
Following IRB approval/exemption, the Hospital for Special Surgery database of anesthesiologists who have completed a regional
fellowship was queried to identify 468 potential candidates. An invitation to participate in the survey was sent to these fellowship
trained anesthesiologists via email (f/u email sent at two weeks). Participants were asked to recall a number of training and staffing
practices encountered during their fellowship.

Results
Of the 468 sent emails, 52% were viewed by the recipient and 76 were ultimately completed. 81% of fellowship programs were one year in
duration. Average reported fellowship program size was three and approximately half of the staff responsible for fellowship training
were formally trained in regional anesthesia. Time spent during training as staff vs fellow role averaged a 30/70 split. 47% percent of
responders performed/supervised 20-40 blocks per week and 31% reported >40 blocks per week. Femoral, interscalene, supraclavicular
and spinal anesthetics were the most common blocks performed on a daily basis. Figure 1 demonstrates the educational tools used
during fellowship training while figure 2 depicts the methods of fellow evaluation employed.

Discussion
The results of this survey suggest that there are consistencies among programs with respect to duration of training, volume of blocks
performed/supervised, involvement in research, acute pain rounds, and resident teaching. This survey highlighted an absence of the use
educational tools such as online modules, simulation sessions, cadaver dissection as well as a lack of assessment tools to formally
evaluate competencies. In order for many programs to achieve accreditation, these deficits will need to be addressed. With new online
resources such as the Anesthesia Toolbox achieving these goals may be possible.
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Serratus plane block: a novel approach for the
management of pain status post video assisted
thoracoscopic surgery
saman kohanof, saman kohanof, Nadia Hernandez, Nadia Hernandez, Vadim Ioselevich, Jonathan Waters, Jonathan Waters, Vadim
Ioselevich
University of Texas, Houston

Introduction
A new technique, serratus plane block (SPB), has been described as an alternative to neuraxial blocks that requires a less technical
approach and provides a better side effect profile and analgesia for the T2-T9 dermatomes. [1]
Our patient, a 23-year-old male was status post gunshot wound to the left chest. Despite having chest tubes in place he became
tachypneic after developing an expanding hemothorax that required emergent video assisted thoracoscopic surgery (VATS). In the post
anesthesia care unit a SPB was performed using liposomal bupivacaine in the supine position. Post procedure there was improvement
of his pain scores and incentive spirometer volumes. Opioid requirements remain unchanged in the acute post-operative period.

Material and methods
Our patient underwent a VATS procedure under general anesthesia. Post operatively his pain score was 10/10 despite administration of
0.5 mg of hydromorphone. Using the description outlined by Blanco et al., the serratus plane block was performed using a mixture of
1.3% liposomal bupivacaine and 0.25% bupivacaine.

Results
Electronic medical records were reviewed and pain scores, narcotic consumption and incentive spirometry values were collected. Prior
to surgery pain scores ranged from 8-10 and incentive spirometry volumes were 1100-1200 mL. In the twenty-four hours following
serratus plane block his scheduled pain medications were unchanged and his PRN narcotics was modestly decreased. The patient’s pain
scores however decreased to 4-5 and his incentive spirometry improved to 2000. The patient reported decreased sensation in the T4-T6
dermatomes with 0/10 pain at the chest tubes sites.His range of motion in the arm returned to normal.

Discussion
Emergent VATS on a patient with multiple gunshot wounds and chest tubes can provide a challenge for postoperative pain
management.
We determined that an SPB might be beneficial for this patient. At the time of the procedure the patient was receiving anticoagulation
for a deep vein thrombosis and was therefore not a candidate for a neuraxial or paravertebral technique. In order to perform adequate
intercostal nerve blocks multiple injections would have been needed to cover the multiple incisions, chest tubes and gun shot wounds
putting the patient at risk for local anesthetic toxicity.
Using Exparel is novel because it provides extended analgesia, allows avoidance of catheter placement which is more traumatic to
tissue when compared to a single shot which should be considered in a patient on anticoagulation.
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Narcotic pain medications are not without side effects or risk. Reduction in narcotic requirement can decrease the incidence of itching,
nausea, headache, constipation, sedation and respiratory depression that can occur with narcotic administration.
The increase of incentive spirometry volumes after this block are a significant result. Improvement of lung volumes especially vital
capacity can prevent respiratory complications.
Further studies are needed to compare the analgesic efficacy of serratus plane block vs paravertebral or epidural techniques.
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A Comparative Pulmonary Function Study of
Continuous Interscalene, Supraclavicular, and
Suprascapular Nerve Catheters after Total
Shoulder Arthroplasty
Stephen Sills, Auyong David, Neil Hanson, Stanley Yuan
Virginia Mason Medical Center

Introduction
Continuous interscalene blocks (ISB) have improved postoperative analgesia by reducing the length of hospitalization for patients
undergoing shoulder surgery [1]. However, the infusion of local anesthetics near the brachial plexus has been associated with up to
100% diaphragmatic paresis postoperatively [2]. Clinically, supraclavicular nerve blocks (SCB) and suprascapular nerve blocks (SSB) are
performed more distally along the brachial plexus, away from the phrenic nerve, which may improve pulmonary function. The aim of
this study was to evaluate pulmonary function after continuous infusions at three locations along the brachial plexus.

Material and methods
A total of 63 patients undergoing total shoulder arthroplasty were randomized to receive a continuous ISB, continuous SCB, or
continuous SSB. All catheters were placed pre-operatively through an in-plane ultrasound-guided technique using 10 mL of saline.
Immediately after placement, an infusion of 0.2% ropivacaine at 6 mL per hour was initiated and continued for 24 hours. Vital capacity
(primary outcome), diaphragmatic excursion (measured with ultrasound), pain scores and opioid use were measured pre-block and 24
hours post-operatively.

Results
Percentage of vital capacity reduction was significantly different (p< 0.001) between the three groups (Table 1). Subgroup analysis
demonstrated differences in vital capacity between both the SSB-ISB groups (p<0.001) and the SSB-SCB groups (p=0.009). Percentage of
ipsilateral diaphragmatic excursion was also different between the three groups (p<0.001). Pain scores and morphine-equivalent
consumption were also statistically significant (Table 1).
Table 1. Outcomes
Characteristics
Vital Capacity Reduction (%)
Diaphragmatic Excursion Reduction
(%)
Average Pain Scores (Mean)
Mean 24 Hour IV MEQ Use, mg

Interscalene Group (n =
22)
38.4
77.7

Supraclavicular Group (n = Suprascapular Group (n =
19)
22)
30.4
17.1
53.2
32.6

Pvalue
< 0.001
< 0.001

2.43
10.6

1.37
8.30

0.037
0.047

3.23
18.9

Values are shown as mean (SD). NRS = numerical rating scale. IV = Intravenous. MEQ = Morphine Equivalents.

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Discussion
This study evaluates pulmonary function after continuous infusions at three locations along the brachial plexus and reveals that the
suprascapular block is associated with the least diaphragmatic dysfunction at 24 hours. Ipsilateral phrenic nerve paralysis can result in
up to a 38% decrease in vital capacity, and subjects with preexistent pulmonary disease may not tolerate such reduction. In such cases,
substituting an ISB with a SSB should be considered. If SSB is not possible, SCB may be an alternative block, but compared to the
standard ISB, attenuation of lung dysfunction did not reach statistically significant differences.
Pain scores and opioid consumption are closely related. The results do reveal statistical differences in both of these secondary
outcomes between the three groups. Interpretation of these results should weigh the clinical significance of pain and opioid
consumption in the setting of the differences in lung function.
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Design and Implementation of a Regional
Anesthesia and Acute Pain Management System
Electronic Database
John-Paul Pozek, Eric Schwenk, Jaime Baratta, David Beausang, John Wenzel, Richard Epstein
Thomas Jefferson University

Introduction
Peripheral nerve block complications, such as nerve injury, are rare events with an incidence that varies by definition, and they are
often difficult to track.1 Several studies have reported complication rates2,3 but have limitations, such as inclusion of only one type of
block or a single clinician performing all blocks. The incidence of chronic postsurgical pain (CPSP) in patients who receive peripheral
nerve blocks is not known. Therefore, we developed an electronic regional anesthesia and acute pain management system (RAMS) as a
quality assurance (QA) project to prospectively track complications and the development of CPSP after peripheral nerve blocks.

Material and methods
The database was created using LiquidOffice™ software. It is linked to the department’s anesthesia information management
system (AIMS) and the hospital’s electronic medical record to automatically import data. The daily operating room patient list is
automatically imported, allowing for quick searching. Patients receiving blocks who are not undergoing surgery may be manually
entered. RAMS is password-secured. Patients who decline blocks are also entered.
Specifications were made by three regional anesthesiologists. All peripheral nerve blocks performed at our institution and
epidurals were included in the block list. The main screen (Figure 1) allows for searching of active inpatients, as well as patients who
need follow-up calls at one week and then three months postoperatively. Three months was chosen as a commonly accepted beginning
of CPSP.4
The follow-up call screen includes a NRS pain rating and the presence or absence of numbness, tingling, or weakness in the block
distribution (Figure 2). Additional comments may be entered, such as the presence of pre-existing neuropathy or opioid tolerance.

Results
From September through January 14, 2015, 303 blocks were performed, which included 16 types of single-shot and continuous
blocks. Many patients received multiple block types. Of the 262 follow-up phones calls made, 173 patients responded (66%) to phone
calls. In a sample of 24 patients, 5 patients answered on the first call, 3 on the second, 7 after three or more calls, and 9 did not answer.

Discussion
RAMS data will provide useful information about nerve injury and CPSP after peripheral nerve blocks and could help identify highrisk patients. Data analysis will occur at six months; program modifications may be made at that time as needed. Preliminary analysis
reveals alternate strategies may be required to improve phone-call response rates.
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Figure 1 - RAMS Main Screen

Figure 2 - RAMS Follow-up Screen
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Perioperative Intravenous Acetaminophen Use and
Cost: A Quality Improvement Project
Elizabeth Faucher
Emory University School of Medicine

Introduction
A recent review of the pharmacoeconomics of intravenous (IV) acetaminophen use in the perioperative period included several studies
showing reduction in opioid-related adverse events, including postoperative nausea and vomiting, sedation, and pruritus, as well as
faster recovery times in the post-anesthesia care unit, shorter total hospital length of stay, and a “robust effect” on patient satisfaction
scores [1]. However, the cost of IV acetaminophen in the United States has recently increased significantly.

Material and methods
This quality improvement project consisted of two parts: an online survey to assess current knowledge and practices regarding IV
acetaminophen use at our institution and a chart review to explore our indications for use. The survey was sent to our anesthesiology,
general surgery, obstetrics and gynecology, and urology departments. The chart review included all patients who received
perioperative intravenous acetaminophen during one month at our institution.

Results
The majority (64%) of survey responders were from the anesthesiology department. Over 20% of responders said they “always” or
“almost always” give IV acetaminophen to their operative patients. Reasons for giving IV acetaminophen included multimodal
analgesia, opioid allergy, opioid nausea, respiratory or cardiovascular depression, and ileus. Over half (59%) of responders were
unaware that the drug has recently increased in price. The chart review for July 2014 revealed that only two-thirds of patients who
received IV acetaminophen had a strong indication for its use. Of those with a strong indication, Figure 1 shows the percentage of each.

Discussion
The recent price increase of IV acetaminophen has challenged us to justify its use in our institution. Our survey and chart review showed
that we may be overusing the drug up to one-third of the time. This quality improvement project exposed a need for further education
regarding the prudent uses for IV acetaminophen, as well as consideration of alternatives, such as oral and rectal formulations, and
non-steroidal anti-inflammatory drugs. Future initiatives will likely restrict IV acetaminophen use to one or multiple strong indications,
in order to contain its cost while keeping it on the formulary.
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Pregabalin vs Placebo for Post-operative Pain
Control After Knee Arthroscopy
Audrice Francois, Julius Pawlowski, Ana Pappas, Jeffrey Hartwig, Douglas Evans
Loyola University Medical Center

Introduction
Knee arthroscopy is a common ambulatory surgical procedure. Despite the clear advantage of small wounds, it can be associated with
significant postoperative pain which can compromise early and effective rehabilitation.
This randomized study compared pregabalin with placebo for immediate pain control after knee arthroscopy, and in the first 48 hours.
We hypothesized that perioperative treatment with pregabalin would reduce postoperative pain.

Material and methods
The study was approved by the Loyola University Medical Center IRB, and all patients gave written consent to participate. Patients
recruited were over the age of 18 years with an ASA of I, II or III. They were not eligible if they had a known allergy to the medication, or a
history of drug or alcohol abuse. Pregabalin and placebo medications were encapsulated in identically colored gelatin capsules and
packaged by the investigational pharmacist in order to maintain double blind conditions. patients were randomized into 3 groups who
received either 100 mg, 300 mg of the study drug or a placebo. The randomization schedule was created by the hospital pharmacist who
was otherwise not involved in the care of the patients. The first dose was given orally 30 minutes before the procedure. Subsequent
doses were to be taken starting 8 hours after the first, and every 8 hours thereafter for a total of 6 doses. Pain scores were obtained on a
verbal numeric rating scale of 0 to 10. Acute pain the PACU was treated with intravenous fentanyl and a combination hydrocodone with
acetaminophen (Norco) orally which the patients were prescribed for home use. In addition to reports of pain, patients were asked for
symptoms of nausea, vomiting, dizziness and sedation.

Results
Sixty three patients enrolled in the study. Four patients had pain not relieved by the intravenous and oral regimen and received regional
blocks, so they were excluded from the study. Data was obtained for 54 subjects. Time to first dose rescue analgesia in the PACU was
similar in the 3 groups. There was no significant difference in opioid consumption between the groups and verbal numeric pain scores
did not differ significantly.

Discussion
Pregabalin works by decreasing the presynaptic release of neurotransmitters, and it attenuates the excitability of dorsal horn neurons.
It was designed as a more potent successor to gabapentin. It is currently indicated for the management of neuropathic pain and post
herpetic neuralgia. Pregabalin is rapidly absorbed in oral form, with peak plasma concentrations occurring within one hour.
Postoperative pain is also regarded as a transient and reversible form of neuropathic pain. Since postoperative pain is a multifactorial
phenomenon, combination analgesics acting at different sites are advised.
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Medically challenging case

An Unexpected Cause of Back Pain: Systemic
Mastocytosis
Anand Parameswaran, Rohit Mahajan, Anirudh Kadambi
Emory University

Introduction
Systemic mastocytosis is a disorder characterized by an excessive accumulation of mast cells in the bone marrow and internal organs
(1, 2). The following is a case of a patient presenting with lower back pain resulting from osteoporosis and vertebral compression
fractures secondary to systemic mastocytosis.

Results
Case Description:
A 40 year old male presented to the pain clinic with a chief complaint of thoracic and lumbar back pain. The pain began shortly after the
patient was lifting the tongue on a trailer to connect to his truck. The pain was treated conservatively with oral pain medications
without significant improvement. When the patient was being managed for kidney stones, a CT scan incidentally revealed multiple
vertebral compression fractures from T5-L5. Given his young age a workup for osteoporosis was initiated and ultimately he was
diagnosed with systemic mastocytosis.

Discussion
Systemic mastocytosis is a chronic disease process whereby the release of mast cell mediators causes various symptoms including
flushing, conjunctival hyperemia, nausea, vomiting, abdominal cramping, diarrhea, tachychardia, and light-headedness (1-3).
Musculoskeletal symptoms can include soft tissue pain resembling fibromyalgia and accelerated osteoporosis (1-3). The discovery of
compression fractures caused by osteoporosis secondary to systemic mastocytosis makes this case noteworthy. It highlights the need
for thoughtful investigation when a patient presents with back pain of unknown etiology so that appropriate treatment can be
prescribed. Treatment options for compression fractures commonly include medical management and more invasive techniques such
as vertebroplasty, kyphoplasty, and surgical fusion (4-6). Additional management strategies for compression fractures have also been
reported including medial branch blocks (7. 8). For patients with systemic mastocytosis treating the underlying disease process will also
be vital to preventing worsening osteoporosis and subsequent compression fractures (1, 2).
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Scientific abstract: Regional anesthesia

The Placement of a Caution Sticker to Help
Prevent Postoperative Falls After Femoral Nerve
Block for Knee Surgery: A Safety Project
Elizabeth Faucher, Heather Samady
Emory University School of Medicine

Introduction
Falls are a known risk of lower extremity regional anesthesia. However, postoperative falls are a relatively rare event, especially with
single shot femoral nerve blocks. Although much literature is devoted to risk factors predicting falls, less projects have explored
methods of fall prevention.

Material and methods
We included all patients who received a single shot femoral nerve block during a two-month period at our outpatient orthopedic surgery
center. Patients were counselled preoperatively about the risk of postoperative falls following the nerve block and surgery. In the post
anesthesia care unit, a 2 inch x 4 inch neon “Caution” sticker was placed on the patient’s dressing, facing him or her. Time and date of
the nerve block were written on the sticker. An anonymous follow-up questionnaire was completed at the patient’s postoperative clinic
appointment.

Results
A total of twenty-one patients were included in the project. There were no postoperative falls. Ninety-five percent of patients confirmed
that they noticed the “Caution” sticker on their dressing, as shown in Figure 1. One-third of patients thought the sticker helped prevent a
fall. About half (52%) reported that the sticker “maybe” helped prevent a fall. Only fourteen percent of patients thought that the sticker
did not help prevent a fall (Figure 2).

Discussion
Although postoperative falls after knee surgery are rare, they may be more common after femoral nerve block. A fall may lead to reinjury of the operative knee, as well as other bodily or head injury. Prevention of falls is key. Note that our surgeons rarely place knee
immobilizers in the immediate postoperative period. Based on our survey, patients agree that placement of a neon “Caution” sticker on
their dressing may help prevent postoperative falls. One limitation is that we did not have a control group for comparison. However,
since this intervention is so simple and inexpensive, we felt that all patients would benefit in terms of safety outcomes. At our institution,
we are now placing these stickers on all outpatients after knee surgery with femoral nerve block.
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Figure 1. Did you notice the nerve block sticker on your dressing?
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Figure 2. Do you think the sticker helped prevent you from falling? (percentages)

Disclosures
I declare that there are no conflicts of interest or support that may cause bias in my presentation.

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Abstract: 378
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Paravertebral block vs. Sham in the setting of a
multimodal analgesia regimen and total
intravenous anesthesia for mastectomy: a
prospective, randomized, controlled trial
Darren Lam, James Green, Sarah Henschke, James Cameron, Stewart Hamilton, Mary vanWiingaarden-Stephens, Ban Tsui
University of Alberta

Introduction
The anesthetic regimen for breast cancer surgery warrants careful consideration because of acute and chronic post-surgical pain and
significant post-operative nausea and vomiting (PONV). The use of total intravenous anesthesia (TIVA), combined with a multimodal
opioid-sparing analgesia regimen without PVB, has been shown to be effective for breast cancer surgery.1 Paravertebral block (PVB) has
also been shown to provide good analgesia following breast surgery.2,3 This study attempted to identify any clinical differences during
the perioperative period between TIVA+PVB and TIVA+Sham PVB.

Material and methods
Institutional review board approval was obtained for the current study.
Inclusion criteria were unilateral total mastectomy; exclusion criteria were contraindication to PVB, flap reconstructions, and bilateral
procedures. A computer-generated sequence was used for patient allocation. Following informed consent, patients were randomized
via sealed envelopes to receive PVB or Sham block combined with a multimodal regimen consisting of propofol-based TIVA, ketorolac,
gabapentin, ranitidine, acetaminophen, and ondansetron.
Primary outcomes included pain scores measured with the DVPRS4 at rest and with shoulder abduction, and intraoperative fentanyl
and propofol consumption. Secondary outcomes included total post-operative opioid consumption and incidence of PONV in the first 24
post-operative hours, length of stay in PACU, and incidence and severity of pain at 6 months measured with the S-LANSS.5 All research
and healthcare providers were blinded to randomization, except for the regional anesthesiologist performing blocks. Sham block
consisted of an injection of subcutaneous lidocaine and PVB was performed at T2/3 using a single injection, ultrasound-guided
technique.

Results
Thirty-six patients were recruited, with eighteen randomized to each group. Patient demographic characteristics were similar (P>0.05)
between groups. Pain scores were similar at all time points within the first 24 hours, except between PACU discharge and the first two
hours post-operatively, where the PVB group reported less pain compared to the control group at rest (P=0.02; Figure 1) and with
shoulder abduction (P=0.04; Figure 2). Intraoperative propofol and fentanyl consumption between groups were similar (P=0.97 and
P=0.24, respectively). There were no significant differences between groups for total post-operative opioid consumption, length of stay
in PACU, incidence of PONV, or incidence of long-term pain (Table 1).
Table 1. Selected primary and secondary outcomes for the PVB group and control group
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Outcome
Intraoperative propofol consumption (mg)
Intraoperative fentanyl consumption (mcg)
Postoperative oral morphine equivalent consumption (MEq)
Length of stay in PACU (minutes)
Number of patients that experienced PONV
Number of patients reporting chronic pain at 6 months post-operatively

PVB group
(n=18)
1256 ± 743
160 ± 109
10.1 ± 14.7
47 ± 25
4
4

Control group
(n=18)
1264 ± 483
225 ± 195
12.8 ± 23
53 ± 19
8
5

P value
0.97
0.24
0.68
0.38
0.08
0.44

Discussion
Results suggest that for patients receiving mastectomy for breast cancer, outcomes such as pain, opioid consumption, and PONV are
similar for a multimodal opioid-sparing analgesia regimen involving TIVA, with or without PVB. A multimodal TIVA regimen can be
especially useful at hospitals where mastectomies for breast cancer are frequently performed but where a peripheral nerve block is not
possible given the absence of anesthesiologists trained in regional anesthesia. Ongoing recruitment of patients may uncover clinical
significance in the trend for a lower incidence of PONV in the PVB group.
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Figure 1. Postoperative DVPRS pain scores at rest (* Indicates statistical significance P<0.05)
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Figure 2. Postoperative DVPRS pain scores with shoulder abduction (* Indicates statistical significance P<0.05)
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A novel concept and catheter for continous
peripheral nerve blocks - Ultrasound and magnetic
resonance imaging evaluation of Initial placement
and readjustment in fresh cadavers.
Christian Rothe, Christian Steen-Hansen, Mikkel H. Madsen, Lars H. Lundstrøm, Rikke Heimburger, Karl E. Jensen, Kai H. W. Lange
Nordsjællands Hospital University of Copenhagen

Introduction
Existing techniques for placing peripheral nerve catheters are technically challenging with high failure rates. We investigated catheter
placement using a novel concept in fresh cadaver legs on the femoral, saphenous, sciatic and distal tibial nerves. We hypothesized that
success rates for initial placement as well as secondary readjustment would be above 90%.

Material and methods
We developed a novel concept and prototype for peripheral nerve catheters. The prototype is an integrated curved needle-catheter
system with the catheter attached to the needle tail. The system works like a suture with skin entrance and exit holes. The novel
catheter was placed close to the femoral, saphenous, sciatic and distal tibial nerves (Fig 1). After primary placement and injection of 5
ml saline the catheter was displaced at least 5 cm and then readjusted to the correct position followed by another injection of 5 ml
saline. The catheter placement was evaluated by spread of saline around the targeted nerve observed by ultrasound. In ten cases
catheter placement at the femoral and sciatic nerve was also evaluated by a double contrast magnetic resonance imaging technique.
Contrast (Gadolinium) was injected after primary placement. The injected contrast appeared white in the image (Fig. 2 A-D). We
evaluated the readjusted catheter position by a second injection containing ferromagnetic contrast which appeared black in the MRI
(Fig 2B and 2D).

Results
We observed correct initial placement in 43/45 cases (96%) and correct secondary readjustment in 42/43 cases (98%) by ultrasound.
Correct initial placement as well as correct secondary readjustment was observed by magnetic resonance imaging in 10/10 cases.
Table 1
Nerve
Initial
placement
Femoral
Saphenous
Sciatic
Distal tibial
Total

Placement not
attempted
0
1
0
1
2

Nerve identification

Catheter placement

Nerve not
identified
2
3
0
0
5

Placement
attempted
11
9
13
12
45

Nerve
identified
11
9
13
12
45

failed/uncertain
identification
0
1
0
1
2

Success
rate
11/11
8/9
13/13
11/12
43/45
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Replacement Replacement not
attempted
Femoral
2
Saphenous 1
Sciatic
0
Distal tibial 1
Total
4

Nerve not
identified
2
3
0
0
5

Nerve
identified
9
9
13
12
43

Replacement
attempted
9
9
13
12
43

failed/uncertain
identification
0
1
0
0
1

Success
rate
9/9
8/9
13/13
12/12
42/43

Discussion
In-plane ultrasound guided success rates for initial placement and secondary readjustment of the tested peripheral nerve catheter
prototype was high in fresh cadaver legs.
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Ultrasound guided placement of sciatic (left panel) and distal tibial (right panel) peripheral nerve catheters. Circle: local anesthetic delivery orifice; white arrow: nerve; white
triangles: catheter
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Magnetic resonance images of the femoral (right panel) and sciatic (left panel) nerves. F: Femoral bone; white arrow: nerve; asterisk: white contrast; black triangles: black
contrast.
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Scientific abstract: Regional anesthesia

Does local infiltration analgesia (LIA) provide
clinically effective analgesia in the postoperative
period for patients undergoing total knee
arthroplasty? A systematic review and metaanalysis
Mandeep Singh, Kathleen Nelligan, Liza Tharakan, Reva Ramlogan, Bradley Johnston, Marina Engleskasis, Richard Jenkinson, Colin
McCartney
University Health Network, University of Toronto

Introduction
Total knee arthroplasty (TKA) is a common surgical procedure that can result in severe postoperative pain.(1) Local infiltration
analgesia (LIA) has recently gained popularity due to the lack of undesirable motor-related adverse events associated with peripheral
nerve blocks. Despite these benefits, it remains unclear whether LIA provides pain relief comparable to femoral nerve block (FNB) or
another regional anesthetic technique.

Material and methods
Institutional approval was obtained and an electronic literature search was conducted of Medline, Embase, CENTRAL and Cochrane
Database of Systematic Reviews databases for articles on LIA published before April 2014 and of clinical trial registries and international
conference abstracts published over the last five years. Randomized controlled trials comparing LIA against no injection, placebo or
regional anesthesia in adults (>18 years) undergoing elective unilateral primary TKA were included. Studies investigating
unicompartmental TKA, using only intra-articular LIA or comparing two different LIA methods without a control group were excluded.
Outcomes included pain scores at rest and with movement and cumulative morphine consumption at 8 and 24 (+/- 4) hours
postoperatively, length of hospital stay, functional outcomes, and complications. Data extraction and risk of bias assessment were
performed by two independent reviewers. A random-effects meta-analysis was conducted.(2) No conflicts of interest or external funding
to declare.

Results
1670 studies were identified and screened in two stages. 24 studies including 1617 patients undergoing unilateral TKA were included. 753
patients were randomized to LIA. Eight studies compared LIA to placebo, 10 compared LIA to FNB, and 6 compared LIA to neuraxial
techniques. When compared to placebo/no injection, LIA was associated with reduced pain scores at rest at 8 hours (SMD −1.68; 95% CI
−3.10, −0.27) and 24 hours after surgery (SMD −0.85; 95% CI −1.48, −0.22). Similarly, reduced pain scores with movement at 8 and 24 hours
were noted. Compared to FNB, LIA was associated with decreased pain at 8 hours at rest (SMD -2.55; 95% CI -4.22,-0.89) and with
movement (SMD -0.58; 95% CI -0.99, -0.18). By 24 hours, pain scores were reduced in the FNB compared to LIA (SMD 0.44; 95% CI 0.23,
0.65). Cumulative oral morphine equivalent consumption was lower with LIA compared to placebo (SMD -49.03; 95% CI -92.84, -5.23) and
neuraxial techniques (SMD -1.07; 95% CI -1.68, -0.46) over 24 hours but not compared to FNB. Length of stay was similar between LIA
versus placebo, FNB and neuraxial techniques. Functional outcomes were qualitatively better with LIA. Long-term outcomes were
lacking.
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Discussion
LIA reduces short-term pain compared to placebo and provides improved early postoperative pain relief compared to FNB but this is
reversed by the first postoperative day. Future research should focus on uniform assessment and long-term follow-up of pain and
function.
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Scientific abstract: Chronic pain

A contemporary closed claim analysis of chronic
pain management from a major malpractice
insurer
Chris Abrecht, Winnie YU, Penny Greenberg, Richard Urman
Brigham and Women's Hospital

Introduction
Chronic pain is an enormous and growing problem estimated to cost more healthcare dollars each year in the U.S. than heart disease,
cancer, or diabetes. In response to this epidemic, the specialty of pain management has grown.
The American Society of Anesthesiologists Closed Claims Project and other entities have revealed an increase in pain management
claims; in particular, studies have highlighted risks with medication management and invasive cervical procedures.
We continue this study with an updated analysis of pain management claims in partnership with the medical malpractice insurance
carrier CRICO (Controlled Risk Insurance Company).

Material and methods
CRICO provides medical professional liability for physicians affiliated with Harvard Medical School; it is the largest medical professional
liability career in Massachusetts. A claim file includes statements from the providers involved in the case, the patient, as well as
testifying experts. It also includes medical records, the final settlement or jury award, and a clinical summary written by the CRICO
reviewer who is an anesthesiologist or pain medicine physician. This study analyzed de-identified claims for which primary medicine
was the primary service.

Results
Of the 22,369 cases from all medical specialties during the interval studied, five percent of cases corresponded to anesthesiology and
one percent of cases corresponded to pain medicine. The average total incurred per case for anesthesiology was $153,348; for pain
medicine, the average total incurred per case was higher at $168,031.
The majority of cases with pain medicine as the primary responsible service were related to “medical treatment” (i.e., non-implantable,
invasive treatments), followed by medical management, diagnosis, and “surgical treatment” (i.e., implantable, invasive treatments).
The most common injury in our sample of 201 pain cases was death, consisting of 29 cases (14%) with an average payment of $224,965.
Although it was the most common cause of litigation, death was not the most expensive: Nerve injury, for instance, consisted of 21 cases
(10%) with a higher average payment of $329,670. Furthermore, the vast majority (86%) of cases resulting in death were not related to
procedures performed in the clinic or to pain management surgeries performed in the operating room.
Technical skill was determined to be a contributing factor in 46% of the claims; patient-behavior related was a contributing factor in
26% of the claims, followed by documentation in 19% of the claims.

Discussion
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Limitations in closed claims analysis are well known: it provides only a partial numerator because not all complications end in litigation;
it is biased toward more severe complications; it cannot establish a cause-effect relationship; the data is not randomized and may not
be relevant to a practioners in a different geographic region. Despite these limitations, closed claims analysis allows the study of a large
number of often rare but frequently severe complications.
Our preliminary report shows that chronic pain management while representing a small minority of cases across all medical specialties
results in relatively higher payments. The high percentage of claims related to non-implantable, invasive treatments (e.g., cervical
epidural steroid injections) and the high percentage of claims related to medical management resulting in a patient death support the
published literature on this subject.
The observation that nerve damage results in higher average payments that patient death suggests that the morbidity associated with
pain medicine procedures (e.g., puncture of the spinal cord resulting in quadriplegia) is an even greater liability than mortality. Our
analysis shows that implantable devices (e.g., intrathecal pumps, spinal cord stimulators) are also a potentially high-liability treatment.
The high percentage of cases related to patient behavior (e.g., non-compliance with treatment plans) highlights the well-known
challenging nature of the chronic pain patient.
Next, we plan a sub-analysis of these cases, looking at the complications, cause of complications, outcomes, contributing factors, and
more within three categories: medical management, non-implantable invasive procedures, and implantable invasive procedures.
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Figure 1: Average amount incurred per case, by primary responsible service

Figure 2: Allegation category for cases with pain medicine as primary reponsible service
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Perioperative Intravenous Magnesium Reduces
Opioid Requirements in the Immediate
Postoperative Period:A Meta-analysis of
Randomized control trials
Sudha Arumugam, Christine SM Lau, Sungyub Lew
Saint Barnabas Medical center

Introduction
Magnesium (Mg) is the fourth most common cation in the body and has numerous physiological activities and antinociceptive effects.
The antinociceptive effects are primarily mediated by regulation of calcium influx into the cell and antagonism of the N-Methyl-Daspartate glutamate receptors. Opioids are widely used as analgesics to minimize postoperative pain, but their use is associated with
various side effects as well as the potential for addiction and tolerance. Systemic magnesium has been proposed as an adjunct to
minimize postoperative pain in numerous clinical studies. This meta-analysis aims to critically examine the ability of perioperative
intra-venous (IV) Mg to reduce opioid use and its’ side effects.

Material and methods
A comprehensive literature search of Pub Med, Google Scholar, and Cochrane Review (1966-2014) was performed to identify all
randomized control trials (RCTs) comparing perioperative IV Mg administration to control which included an assessment of opioid
usage in adult patients undergoing elective surgery. Data were extracted on study design, study size, cumulative opioid consumption
within the first 24 hours (hrs) postoperative period and the incidence of nausea and vomiting.

Results
14 RCTs involving 910 patients were included (455 patients received Mg and 455 patients received placebo or no therapy). Opioid
consumption was significantly decreased in the systemic Mg group (standard mean difference [SMD]: 1.39, 95% CI 1.83 to -0.96; p<0.001)
at 24 hrs postoperatively. Subgroup analysis revealed a significant reduction in the morphine consumption (SMD: -1.37, 95% CI: - 1.79 to 0.95; p<0.001) in the Mg group but none in tramadol consumption (SMD: -1.74, 95% CI: -4.62 to 1.13; p=0.234). Systemic Mg adjunct had no
significant effect on postoperative nausea and vomiting (RR=0.63; 95% CI 0.38 to 1.04; p=0.07).

Discussion
Perioperative IV Mg administration reduces opioid use in the first 24 hours postoperatively without any serious adverse events. The
decreased need for postoperative opioids in Mg group was not associated with a decrease in opioid- related side effects such as nausea
and vomiting. Mg is an efficacious adjunct for postoperative analgesia and should be considered in multimodal analgesic treatment
plans. Additional studies are required to optimize the Mg dose and timing, and to address whether specific opioids display unique benefit
or resistance to adjuvant Mg therapy.

Tables/images

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Disclosures
I declare that there are no conflicts of interest or support that may cause bias in my presentation.

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Abstract: 385
Scientific abstract: Education

A comparative review of authoring software
programs for developing an online e-learning
platform in regional anesthesia
Herman Sehmbi, Ki Jinn Chin, Vincent Chan
Toronto Western Hospital

Introduction
Online e-learning (the use of electronic media in education) is increasingly popular amongst anesthesiology trainees (Matava). While
several excellent websites offer educational content on regional anesthesia, there is a relative lack of structured, interactive online
courses that offer the learner the ability to assess and obtain feedback on their progress. There are two main requirements for
development of such a course: (1) authoring software to create the content, and (2) learning management system (LMS) software for the
administration, documentation, tracking, reporting and delivery of the course content. We reviewed three of the commerciallyavailable authoring software solutions that would allow educators to create content for a web-based interactive online course in
regional anesthesia.

Material and methods
Three popular authoring softwares were tested using a Windows PC (Windows 8.1 OS, Intel Core i7 processor & 8 GB RAM) and reviewed
across 6 essential domains: downloaded components, compatibility, presenter, interactions, quiz, and video editing. We also compared
them across other 5 domains including player options, output format, mobile app, support and cost. The ability to utilize MS PowerPoint
and export content as a SCORM were set as essential pre-requisites.

Results
Table 1. Comparison of the E-authoring softwares across essential domains.
Features
Downloaded
software
components

Compatibility

Articulate Studio 13(1)
Articulate Presenter (275 MB)
Articulate Engage
Articulate Quizmaker
Articulate Replay (41MB)
Easy installation

Windows
MS PowerPoint
Mac (Parallel Desktop or VMWare Fusion)

iSpring Suite 7(2)
Single download (200 MB)
integrated within
PowerPoint

Adobe Presenter 10(3)
Single download (2.5 GB) but
installs:
Adobe Presenter
Adobe Video Express

Very easy installation

Long installation time
Requires other components to
install
Windows
MS PowerPoint
Mac (only Video express)

Windows
MS PowerPoint
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Presenter
features

Presenter:
1. Good compatibility with PPT, import and
edit PPT
2. Audio: record narration, audio editor and
sync
3. Add annotations, sync annotations
4. Supports animations and transitions
5. Others: embed flash objects, web objects,
YouTube videos.

Presenter:
Most features as in
Articulate, but lacks
annotation tools

Presenter:
Most features as in Articulate,
but lacks annotation tools

Quiz

Quizmaker:
23 types of questions,
25 types of questions, highly customizable, can
Most features same as
review explanations, track and analyse using LMS. Articulate

8 types of questions,
Other standard features,
layout not as easy.

Interactions

Engage:
20 types of interactive themes, Over 1100
characters & poses

4 Basic themes only,
350 characters & poses

12 Basic themes,
350 characters & poses

Videos editing

Replay:
Basic screencasting & video editing tools, no
annotation tools (unlike Camtasia Studio)

Only basic video recorder,
No video editor

Adobe Video Express:
Screencasting tool, great
visual appeal, no annotation
tools.

Table 2. Comparison of the E-authoring softwares across other domains.
Features Articulate Studio 13(1)

iSpring Suite 7(2)

Player
options

Player: customisable, resume option,
multilevel navigation etc.

Player: HIGHLY customisable, greater options
(templates), watermark, password protection

Output
formats

Web (HTML5)
LMS (SCORM)
Articulate Online

Web (HTML5)
LMS (SCORM)
iSpring Learn online

Mobile
app
Support

Articulate mobile app (SCORM incompatible),
hence can use only with its propriety LMS
Extensive tutorials (video & print)
Great community support
Paid support available

iSpring mobile app (SCORM compatible), can use No mobile app yet
with all LMS’s
Limited tutorials
Limited tutorials
Limited community support
Paid support available

Adobe Presenter
10(3)
Player: customizable,
not as many options.
Web (HTML5)
LMS (SCORM)
Adobe Connect
PDF (playable)
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Cost

Full suite: $1398
Academic pricing available
Platinum membership (Pre-purchased
upgrades)

Full suite: $897
$499
Quizmaker 7: $399
Academic pricing available
Academic pricing
Premium Plan (Support and unlimited upgrades) available

Abbreviations:
LMS: Learning Management System
RAM: Random access memory
MS: Microsoft
PPT: PowerPoint
SCORM: Sharable content object reference model
HTML: HyperText Markup Language

Discussion
Articulate Studio 13 was the best overall software in our review. It has the most features, a great intuitive interface, numerous online
tutorials, and an active online community. iSpring suite 7 has many similar features, but lacks a video editor. However it has an
excellent mobile app and offers the best value for money in our opinion. The main drawbacks of Adobe Presenter 10 are the lack of
annotation tools and a mobile app.
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Digital twitching of amputated limb during sciatic
nerve block with nerve stimulation, is it real?
Thuan Ho, Tan Trinh, Gulshan Doulatram
University of Texas Medical Branch

Introduction
Phantom limb pain is a well-known phenomenon characterized by stump pain and sensation of the amputated part with limited
effective treatment options. The incidence varies from 30 to 90% with 75% of the cases having onset in the early post-operative period1,2.
Risk factor includes, but not limited to, lower limb amputation, stump pain, and depression1. To date, there are limited reports on the
use of nerve stimulation for peripheral nerve block in the amputated limb and its efficacy. We found two case studies during our
extensive literature search2,3. Both cases did not clarify if the patient had active phantom pain at that time nor reported
reproductability. We are presenting two cases of phantom limb twitching during nerve stimulation to expand this topic further with
insights into future studies.

Material and methods
Case studies:
Our first case was an American Society of Anesthesiologist (ASA) class 4 male with active phantom limb pain and dehiscence of the knee
stump requiring debridement. We performed an ultrasound (US)-guided femoral nerve block and a landmark-guided anterior approach
sciatic nerve block using nerve stimulation and 20 ml of 0.5% ropivacaine with negative aspiration every 5 ml. We expected the sciatic
nerve block to be difficult and only expected, if any, sensation of twitching in the proximal calf muscle. However, with the nerve
stimulator at 1.5 hertz while advancing the needle, the patient stated he felt his toes twitching at needle depth of 8cm. We decreased the
nerve stimulator until the twitching sensation is lost at 0.7 hertz. He had great postoperative pain control. One week later, he required
another nerve block for a right BKA revision. Again, the US-guided femoral nerve block was uneventful in addition to the US-guided
anterior approach sciatic nerve block (Figure 1) with nerve stimulation. Again, at needle depth of 8 cm and the nerve stimulator at 1.0
hertz, he felt the same twitching of the amputated toe until 0.6 hertz. We injected a total of 20 ml of 0.5% ropivacaine, and he
experienced 12 hours of postoperative pain control.
During the same week, we performed another US-guided femoral and sciatic nerve blocks for completion BKA on a 50 year male ASA
class 3. This patient had phantom limb pain but not actively during the peripheral nerve block. The femoral nerve block was uneventful.
The US-guided sciatic nerve block via subgluteal approach with nerve stimulation (figure 2) was done using 0.5% ropivacaine. At the
depth of 6 cm, there was twitching of the intact proximal calve muscle but no sensation of twitching or numbness below the site of
amputation. However, the patient had 18 hours of postoperative pain control.

Results
Phantom limb pain is a complex phenomenon, and more studies are required to elucidate the reliability of producing the sensation of
phantom limb twitching using a nerve stimulator. We hope to perform a prospective study in the future to assess its efficacy and
reliability. If it is, a nerve stimulator could be used to guide sciatic nerve block in the amputated limb in place of an ultrasound.

Discussion
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Phantom limb pain is a common phenomenon but the perceived sensation of twitching below the site of amputation during a sciatic
nerve block using a nerve stimulator has not been well documented. Our first patient had active phantom limb pain during the sciatic
nerve block and experienced twitching of the amputated parts on two separate occasions with great postoperative pain control.
However, our second patient had phantom limb pain but not during the sciatic nerve block and did not experience twitching of the
amputated part. He also had great postoperative pain control. It appears that only the patient with active phantom limb pain will
experience twitching of the amputated part while stimulated via a nerve stimulator.
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1) Borgi et al. The Use of Prolonged Peripheral Neural Blockade After Lower Extremity Amputation: The Effect on Symptoms Associated
with Phantom Limb Syndrom. International Anesthesia Research Society. November 2010; 111(5)1308-1315
2) Heiring, C. and Kristensen BB. Sciatic nerve block performed with nerve stimulation technique in an amputee—a case study. Ugeskr
Laeger. Febuary 2008;170(6):461.
3) Klein SM, Eck J, Nielsen K and Steele S. Anesthetizing the Phantom: Peripheral Nerve Stimulation of a Nonexistent Extremity.
Anesthesiology 2004; 100:736-7
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Simultaneous use of ultrasound and Optical
Coherence Tomography in peripheral nerve block
of swine model – A proof of concept.
Lloyd Turbitt, Steven Lee, Barry Vuong, Liza Tharakan, Joel Ramjist, Timothy Luk, Victor Yang, Colin McCartney
Sunnybrook Health Sciences Centre

Introduction
Despite the widespread use of ultrasound guidance in regional anesthesia, the incidence of peripheral nerve injury has not decreased.[1]
Optical Coherence Tomography (OCT) is a laser based imaging modality, which allows real time sub-micrometer resolution cross
sectional imaging of body tissues such as nerves or blood vessels.[2] We have previously demonstrated changes in OCT images in animal
nerves following intraneural injection.[3] In this preliminary study, we combine the use of OCT and ultrasound guidance for the first time
in an in vivo model. We hypothesized that OCT would allow identification of neural tissue immediately adjacent to the needle tip, thus
allowing avoidance of nerve injury by subsequent withdrawal of the needle.

Material and methods
With Institutional Animal Care Committee approval, a live Yorkshire pig was anesthetized and the radial nerve identified in the axillary
region. Under ultrasound guidance, a 16g needle was inserted adjacent to the nerve and stimulation elicited. (Fig. 1) The OCT probe was
inserted through the needle to obtain an image using a polygon based swept source OCT system with 8-μm axial and 20-μm transverse
resolution. The probe was retracted to allow injection of 5ml of 0.5% ropivacaine, after which the OCT image was repeated. The 16g
needle was then placed intraneurally under ultrasound guidance. OCT imagery was taken before and after intraneural injection of 5ml
0.5% ropivacaine. 5ml of methylene blue-saline mixture was then injected perineurally, and dye stained tissue sent for histology.

Results
The OCT images were difficult to interpret due to a low penetration depth of approximately 1.5 mm. Neural tissue was confirmed on
histological examination of the dissected specimen.

Discussion
This study is the first to combine ultrasound and OCT imagery in vivo for performance of a peripheral nerve block. We have
demonstrated these two imaging modalities can be used together in an animal model, however the interpretation of OCT images was
hampered by a low penetration depth. We envisage that OCT will complement ultrasound to provide definitive knowledge of needle tip
position, thus potentially avoiding intraneural injections and subsequent nerve injury. Current OCT systems are limited by a low depth of
penetration and the requirement to retract the probe prior to injection. Further studies are required combining ultrasound and OCT
using a higher depth of penetration for animal nerve imaging.
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Ultrasound-guided Quadratus Lumborum
Catheters for Renal Allotransplant. A case series.
Sree Kolli, Hesham Elsharkawy, Vafi Salmasi, Hari Kalagara
Cleveland Clinic

Introduction
Advancements in the quality of ultrasound imaging and the quest to improve safety have led to multiple novel ultrasound guided blocks.
Complications of neuraxial analgesia techniques like infection or bleeding at injection site though rare, can be devastating considering
the proximity to spinal cord. Undesired side effects include interference with bladder and bowel movement, and lower extremity
weakness1. These complications can be minimized or avoided using abdominal wall blocks. The transversus abdominis plane block
(TAP) is one of the options that provide satisfactory somatic analgesia with minimal or no visceral blockade1,2. A posterior approach to
transversus abdominis plane (TAP) block has been described that injects the local anesthetic adjacent to quadratus lumborum (QL)
muscle or transversalis fascia plane (TFP)3,4,5. The efficacy and safety of this new block has not been investigated thoroughly yet. Here
we describe six cases where we placed Quadratus lumborum catheters for patients undergoing allogenic renal transplants in our
institution.

Material and methods
Six patients aged between 54 and 63, scheduled for renal allotransplants from a living donor were consented. After appropriate
explanation of the procedure risks and benefits, the patients agreed to proceed with a QL catheter preoperatively in the block room. The
patients were placed in the left lateral position. Under strict aseptic precautions, a low frequency (2-6 MHz) curvilinear ultrasound
transducer was placed in the anterior axillary line between the subcostal margin and the iliac crest to identify the three abdominal
layers. As the probe was moved posteriorly to mid-axillary and then posterior axillary lines, the three muscles taper down to aponeurosis
and the QL muscle is seen. A 17 gauge 3.5 inch Touhy needle was inserted posterior to anterior and in plane with the probe. The needle
was directed towards the fascia layer between QL and psoas muscles; the correct position of the needle was then confirmed by injecting
3-5 mL of saline to separate the fascial layers. A 19 gauge 40 centimeter catheter was then introduced through the needle, advanced five
centimeters past the tip of the needle and 20 mL of 0.5% Ropivacaine was administered through the catheter while its spread was being
visualized by ultrasound anterior to the muscle and also confirmed with color Doppler. The catheter was connected to a patient
controlled analgesia (PCA) pump with 0.2% Ropivacaine running at 8 mL per hour with demand doses of 12 mL with lockout interval of
60 minutes.

Results
Postoperatively, decreased sensation to cold was observed at the upper dermatome level of T7/T9 and lower dermatome level L1/L2 on
the surgical side; while the sensation was preserved on the contralateral side. Postoperatively the nerve catheters were started and the
patients were prescribed Fentanyl for breakthrough pain that was not relieved by QL catheter bolus. We followed the six patients untill
the catheters were removed. The pain scores in the first 24 hrs were between 2-4 and the next 24 hrs were between 0-3. The total
fentanyl consumption and nausea was low and there was no incidence of hypotension. After tolerating oral pain medications and
holding the catheter, they were removed on postoperative day 3 in four patients and on day 2 in two patients. There was no difficulty in
placement of the QL catheters and no procedure related complications.

Discussion
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Quadratus Lumborum (QL) block was first described by Blanco during European Society of Regional Anesthesia and Pain Therapy
(ESRA) annual meeting in 2007. There have been very few reports about this block ever since3,4. A block with similar distribution of local
anesthetic was also described by Hebbard in 2009 as Transversalis Fascia Plane (TFP) block3.
We placed QL catheters for six patients undergoing renal transplants. These patients had incisions on one side; therefore, unilateral
sensory blockade provided by QL catheter resulted in optimal pain control for these patients. Carney described that local anesthetic can
be spread to the levels of as high as T5/T65, but the highest level of sensory blockade we achieved postoperatively in our patients were
between T7 and T9 which is more consistent with the results observed by Kadam3. We consistently achieved a block of L1 dermatome in
the lower border of sensory level.
Quadratus Lumborum block results in a wider sensory blockade compared to more anterior approaches to transversus abdominis
plane. Ultrasound-guided TAP blocks might not be able to produce a sensory level below and above the umbilicus consistently. It is
difficult to block the subcostal (T12) and Iliohypogastric (L1) nerves when performing Ultrasound-guided posterior transversus
abdominis plane (TAP) block. The subcostal and Iliohypogastric nerves normally send out their LCB preceding entry or very proximal in
the TAP7. However, a more posterior ultrasound-guided approach or QL block has shown to result in consistent coverage of at least T8
to L1 dermatomes. Moreover, QL block has the potential to provide some visceral analgesia considering its spread to paravertebral and
potentially epidural spaces.
Our limited experience shows that this new type of block can create consistent sensory blockade and analgesia along lower thoracic
dermatomes and can be a good analgesic modality for well selected abdominal surgeries. The consistent coverage of the T12/L1
dermatomes may provide superior quality of analgesia compared to the posterior TAP block. However, efficacy and safety of this block
is subject to further studies. These studies can also potentially address if QL block can provide the patients with acceptable visceral
analgesia, how safe is the spread to neuraxial compartments, and what injection level (low thoracic, high lumbar or low lumbar) can
result in optimal pain control in different surgical procedures.
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THE ROLE OF CENTRAL GRAY SUBSTANCE IN
NOCICEPTION CONTROL
Manana Pruidze, Nino Khvitia, Irina Kvachadze
Tbilisi State Medical University

Introduction
Central gray substance (CGS) is a brain structure, which can modulate nociceptive perception [1]. The research analyzed CGS
antinociceptive effects on some brain descending structures.

Material and methods
The study was run in outbred white male rats.
Activity of the neurons located in nucleus nervi trigemini (NNT) and nucleus dorsalis raphe (NDR) was registered before and after CGS
lesion, and also before and after naloxon (antagonist of opiate receptors) and propranolol (adrenoblocker) injection.
Registration of neurons’ activity was performed using extracellular glass microelectrodes filled with 3 M potassium citrate solution
(diameter 0.5-1.0 mcm, resistance 5-6 MOm). Stimulation of thalamic nuclei and CGS was performed using constantan electrodes
(paired, diameter 100-150 mcm, non-isolated tips). The same electrodes were used to produce CGS electrolytic lesion (direct current,
duration 30 s, current strength 5-10 mA). Localization of the electrodes was confirmed morphologically.

Results
It was found that inhibition of evoked activity of the neurons of NNT and NDR was less expressed after stimulation of non-specific
thalamic nuclei if the stimulation was performed in 2 hours after CGS damage (fig. 1, 2). Injection of naloxon reduced inhibiting effects of
CGS; injection of propranolol blocked inhibiting effect of nucleus centromedialis (NCM) on NNT and NDR.

Discussion
Weakening of CGS suppressive effect after naloxon injection was expected as CGS, being the CNS main analgetic structure, reveals its
nociceptive influence through the opioid pathway. Full termination of CGS suppressive effect on NNT and NDR neurons after
propranolol injection (on the background of acting naloxon) makes it possible to conclude that descending antinociceptive action may
be realized by dual pathways: opioid pathway mediated by CGS, and straightforward adrenergic pathway.
The data obtained may suggest that CGS is a permissive structure for nociceptive impulses, which integrates passing nociceptive
information and regulates the intensity of nociceptive flow.
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Figure 1. NDR neuron response on stimulation of dental pulp (SDP) and thalamic nucleus centromedialis (SNCM) after Naloxon (N) and Propranolol (P) injection. A – SDP, B –
SDP + SNCM, C – SDP + SNCM + N, D – SDP + SNCM + N + P. Time scale: 20 ms.

Figure 2. Response of an NNT nociceptive neuron on painful stimulation (PS): A – PS; B – PS after CGS stimulation; C – PS after CGS lesion. Time scale: 20 ms.
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Continuous supraclavicular nerve block as an
alternative to cervical cordotomy for intractable
cancer pain - A case report
Mohamed Shaaban, Loran mounir Soliman, Georgina Sesana, Wael Ali Sakr Esa
Cleveland Clinic Foundation - Anesthesiology Institute

Introduction
The incidence of painful brachial plexopathy in all cancer patients is 0.4% 1. It is often difficult to treat with conventional analgesics
including opioid which usually offer suboptimal relief .We report a patient with intractable brachial plexopathy secondary to axillary
tumor successfully managed with an ambulatory supraclavicular continuous peripheral nerve block. This block eliminated the need for
recurrent admissions for pain control and offered the patient more adequate pain management and relatively better quality time with
his family at the end of his life.

Material and methods
Patient History
A case of 62 year old man with PMH of HTN, DVT, Paroxysmal atrial fibrillation and HIT (Heparin Induced Thrombocytopenia), presented
with multiple primary skin cancers. He was diagnosed with locally recurrent squamous cell carcinoma of the skin of the axilla. He had
surgical clearance of the axillary contents including after radical excision of axillary contents, including the axillary vein, the
thoracodorsal portions of latissimus dorsi muscle, and pectoralis muscle and the axillary skin with Right based transverse rectus
abdominis myocutaneous flap. He is status post radiotherapy and monoclonal antibody treatment with epidermal growth factor
receptor (EGFR) inhibitor therapy (Cetuximab). His cancer was complicated by Neuropathic pain of the right axilla and arm due to
locally infiltrative soft tissue mass invading muscles and scapula.
Palliative Medicine tried to control his pain with opioid including Morphine, Hydromorphone infusions then Methadone and finally
Buprenorphine infusion in addition to clonidine patch, acetaminophen and Gabapentin orally. This pain regimen didn’t offer the patient
pain relief and caused sedation alternating with agitation which was managed by Haloperidol.
Pain was described as continuous severe pain exacerbated by any movement of the right arm and it affected the patient quality of life.
After extensive discussions with the family given the limited options, the decision was taken to proceed with a planned C2 cordotomy.
The plan was to perform CT-guided percutaneous C2 micro-stimulation for selective lesioning of spinothalamic tract in the spinal cord
after myelography. This procedure was aborted because the patient was uncooperative during sedation for the procedure. Of note,
Patient response to neuro-stimulation is essential for accurate and safe lesioning of the spinal cord.
Acute pain management team was consulted to help with this difficult situation and after obtaining an informed consent signed by the
patient’s wife, a single injection supraclavicular peripheral nerve block under U/S guidance was performed with 20ml of ropivacaine
0.5% with remarkable improvement of pain.
Two days later, after obtaining another informed consent signed by the patient’s wife after explaining all the possible risks and
complications in this condition, A supraclavicular peripheral nerve catheter was inserted subsequently with continuous infusion of
ropivacaine 0.1%. The dose was titrated to comfort level with final rate of 6 ml/hr continuously and 10 ml demand dose every hour.
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Results
Patient’s pain was markedly improved (decreased from 8 to 4 out of 10 on the patient reported pain scale). Bupronorphine infusion was
decreased significantly and he was able to be transitioned to sublingual buprenorphine. He was more awake and able to have
conversations. His pain was well controlled with nerve catheter and buprenorphine
He was discharged home after 2 days of the peripheral nerve catheter placement to be cared for at home by hospice. The catheter was
left in place connected to an ambulatory pump with the same settings mentioned previously. We followed up daily through phone calls.
His quality of life was much improved for the last few days at the end of his life. He did not need readmission till his demise 12 days later.

Discussion
Discussion
All health care professionals, regardless of their specialty area, are responsible for care of the dying, and, therefore, must gain necessary
knowledge and skills to care appropriately for those patients. Pain and symptom management, along with advance care planning, are
key elements of this care. Resources, such as palliative care services and hospices, are available to assist clinicians as they provide care
to these patients and their families.
Palliative care is defined as “active total care of patients whose disease is not responsive to curative treatment. Control of pain, of other
symptoms, and of psychological, social, and spiritual problems is paramount. Palliative care affirms life and regards dying as a normal
process.” 2.
Brachial plexus blocks have been used for a long time for controlling pain in acute setting e.g. for post-operative pain after shoulder,
arm or hand surgery, but the role of these nerve blocks in chronic and palliative pain management is still underdeveloped.
There are limited reports of brachial plexus blocks used to control neuropathic pain caused by terminal malignancy 3.
Squamous cell carcinoma can spread either by local metastasis, blood or lymphatics. It can also spread along nerves. Peri-neural
spread is most frequently reported in head and neck cancers and in only few cases in brachial plexus and its branches 4.
Continuous nerve blocks can relieve brachial plexopathy pain in cancer. Regional blocks have many advantages over more invasive
procedures such as cordotomy. These advantages include being cheaper, less time consuming, with no need for imaging or anesthesia
as well as fewer complications such as risk of spinal cord injury. Multiple reasons like cost, awareness among providers, infection risk
with prolonged block, lack of specialized team for performing blocks and follow up may present as barrier leading to underutilization of
extended use of regional nerve blocks while in hospice.
These challenges in performing regional blocks need to be weighed against benefits of regional blocks; good pain control, better quality
of life and readmissions.
Conclusion
Supraclavicular regional blocks can be utilized to reduce refractory brachial plexopathy pain and may be considered as a safer option
for pain management.
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Consent for submission of the case report for publication was obtained and signed by the patient’s wife.
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Dexamethasone as Adjuvant to Bupivacaine
Prolongs the Duration of Thermal Antinociception
and Prevents Bupivacaine-Induced Rebound
Hyperalgesia via Regional Mechanism in a Mouse
Sciatic Nerve Block Model
Ke An, Nabil Elkassabany, Jiabin Liu

Introduction
Dexamethasone has been studied as an effective adjuvant to prolong the analgesia duration of local anesthetics in peripheral nerve
block. However, the route of action for dexamethasone and its potential neurotoxicity are still unclear.

Material and methods
Mouse sciatic nerve block model was used. Sciatic nerve was injected with 60ul of combinations of various medications, including
dexamethasone and/or bupivacaine. Neurobehavioral changes were observed 2 days before and continuously up to 7 days after
injection. In addition, the sciatic nerves were harvested at either 2 days or 7 days after injection. Toluidine blue dyeing and
immunohistochemistry test were performed to study the short-term and long-term histopathological changes of the sciatic nerves.
There were six study groups: normal saline control, bupivacaine (10mg/kg) only, dexamethasone (0.5mg/kg) only, bupivacaine
(10mg/kg) combined with low-dose (0.14mg/kg) dexamethasone, bupivacaine (10mg/kg) combined with high-dose (0.5mg/kg)
dexamethasone, and bupivacaine (10mg/kg) combined with intramuscular dexamethasone (0.5mg/kg).

Results
High-dose perineural dexamethasone, but not systemic dexamethasone, combined with bupivacaine prolonged the duration of both
sensory and motor block of mouse sciatic nerve. There was no significant difference on the onset time of the sciatic nerve block. There
was “rebound hyperalgesia” to thermal stimulus after the resolution of plain bupivacaine sciatic nerve block. Interestingly, both low and
high dose perineural dexamethasone prevented bupivacaine-induced hyperalgesia. There was an early phase of axon degeneration and
Schwann cell response as represented by S-100 expression as well as the percentage of demyelinated axon and nucleus in the plain
bupivacaine group compared with the bupivacaine plus dexamethasone groups on post-injection day 2, which resolved on postinjection day 7. Additional perineural dexamethasone, but not systemic dexamethasone, could prevent axon degeneration and
demyelination. There was no significant caspase-dependent apoptosis process in mouse sciatic nerve among all study groups during
our study period.

Discussion
Perineural, not systemic, dexamethasone added to a clinical concentration of bupivacaine may not only prolong the duration of
sensory and motor blockade of sciatic nerve, but also prevent the bupivacaine-induced reversible neurotoxicity and short-term
“rebound hyperalgesia” after the resolution of block.
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Figure 1. Paw withdrawal latency behavioral changes in response to thermal stimulation after sciatic nerve block with various medications.
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Modified shoulder block regional technique for
arthroscopic shoulder surgery: a case series.
LUZ MARIA LOPERA VELASQUEZ, Rakesh Sondekoppam Vijayashankar, Vishal Uppal, Sugantha Ganapathy, Kevin Armstrong
University of Western Ontario

Introduction
Shoulder block (combined suprascapular and axillary nerve blocks) is one of the phrenic nerve sparing analgesic strategies offered to
patients scheduled for arthroscopic shoulder surgery. In previous studies, the unsatisfactory results of the shoulder block should be due
to targeting of these nerves after the articular branches are given off or due to sparing of other contributors of shoulder innervation. We
present a case series of ten patients undergoing arthroscopic shoulder surgery who received a modified shoulder block. This technique
consists of combining suprascapular and axillary nerve blocks along with the PECS-1 block performed around the clavicle.

Material and methods
Shoulder block was performed in ten patients pre-operatively using combined US guidance and neurostimulation . Suprascapular nerve
was visualized in the supraclavicular region at the lateral edge of the brachial plexus, under the omohyoid muscle which was
anesthetised after stimulation of suprascapular nerve (external rotation of the arm). The axillary nerve was anesthetised in the
infraclavicular region, at the level of coracoid process where it was seen to take off from the lateral aspect of the posterior cord of
brachial plexus, accompanying the posterior circumflex humeral vessels. After axillary nerve stimulation(deltoid twitch). Prior to the
performance of axillary brachial plexus block, a PECS-1 block was performed between the pectoralis major and minor muscles. 8 to 10
ml of ropivacaine 0.5%was used for each injection. All patients received general anesthesia for the surgery following documentation of
block characteristics. Pain scores (Numerate Rating Score), motor and sensory block, time for analgesic rescue and nausea or vomiting
were assessed in PACU and 24 hours postoperatively.

Results
Sensory and motor blockade were limited to suprascapular, axillary and lateral pectoral nerve distribution. There was hyposthesia in
the musculoskeletal and radial nerve distributions but did not result in weakness in these nerve territories. In PACU, pain scores on
movement and rest were lower than 5/10 in all patients. patients were able to mobilize their upper limb below the elbow, and nausea
and vomiting was no reported. Twenty-four hours postoperatively patients had pain scores lower than 5/10 and time for first analgesic
rescue was between 8 to 14 hours .

Discussion
Proximal approaches to shoulder block has the advantage of covering most of the innervation of the shoulder as compared to classical
shoulder block. Future randomized controlled studies are needed to document the safety and efficacy of this technique.
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Medically challenging case

Rare Cause of Subdural Hematoma treated with
Epidural Blood Patch
Roger Haddad, Samvid Dwivedi
Henry Ford Hospital

Introduction
Post dural puncture headache (PDPH) is a known complication of spinal and epidural anesthesia, which is exacerbated with change in
posture. A cranial subdural hematoma is a rare complication of lumbar puncture due to intracranial hypotension and can be life
threatening if left untreated.

Results
Case Report: A 22-year-old female presented in labor for vaginal delivery. A lumbar epidural catheter was placed for labor analgesia
requiring three attempts, one of which had known dural puncture with free flowing cerebrospinal fluid (CSF). On post delivery day (PDD)
1, patient presented with bilateral frontal headache with worsening upon standing i.e. postural headache. This was thought to be a
post-dural puncture headache. Patient received intravenous and oral fluids, analgesics and was discharged home the following day.
On PDD 3, patient presented to the emergency room with increase severity in frontal headaches, without neurologic deficit CT and MRI
imaging showed “lobulated tissue density in the extra axial space bilaterally at the vertex without associated mass effect to the
underlying parenchyma likely related to a resolving atypical subdural hemorrhage in the setting of intracranial hypotension.” After
neurosurgical consultation, a lumbar epidural blood patch was performed under fluoroscopic guidance with complete resolution of
headache symptoms after 1 hour.

Discussion
PDPH is a major complication of lumbar puncture, which is initially treated with conservative management with resolution of
symptoms. If symptoms persist or change despite conservative management, a subdural hematoma formation may be a rare
complication of epidural or spinal anesthesia warranting an epidural blood patch to increase the intracranial pressure and plug the
dural lesion or surgical intervention. Mechanism of subdural hematoma is similar to PDPH with continuous leakage of CSF leading to a
decrease in CSF pressure. A large enough CSF leak can lead to rupture of veins resulting in a subdural hematoma. Incidence of subdural
hematoma following lumbar puncture has not been published but likely is rare. Diagnosis may be delayed due to similar presentation as
PDPH. Further analysis of the literature will be needed to discern the incidence of this rare complication.
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MRI Brain: showing lobulated density in the vertex significant for subdural hematoma

MRI Brain: enhancement of the dural line due to intracranial hypotension.
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Outcome evaluation comparing a continuous
popliteal infusion with single-injection saphenous
nerve block and continuous popliteal infusion with
continuous saphenous infusion following foot or
ankle surgery
Vince Kasper, Steven Raiken

Introduction
Advances in surgical and regional analgesic techniques have led to the transition of many foot and ankle procedures being performed in
the outpatient surgery center. Although outpatient surgery facilities have improved their care vastly, major orthopedic procedures are
usually performed in an inpatient setting. The purpose of this study was to determine the optimal regional analgesia technique
following invasive foot and ankle surgical procedures with the primary goal of preventing emergency room admissions and hospital
readmissions for pain control.

Material and methods
This was a prospective study of 60 patients undergoing major foot and ankle procedures by a single surgeon in an outpatient setting.
Following patient consent, patients were enrolled in a sequential manner to receive either a continuous infusion of 0.2% Ropivacaine via
popliteal catheter with single-injection saphenous nerve block (Group 1) or two continuous infusions of 0.2% Ropivacaine via popliteal
and saphenous catheters (Group 2) for postoperative pain management. All blocks were placed by a single anesthesiologist. All patients
were discharged home from the surgery center on the day of surgery. Data were collected via patient diary and daily phone interviews
through postop day 3. Primary outcomes included Pain Scores (0-10 NRS) at rest and with activity, Opioid consumption, incidence of
nausea/vomiting, sleep disturbance related to pain, satisfaction with pain management and the need for Emergency Room and/or
hospital admission for uncontrolled pain.

Results
The two groups were balanced in the demographic characteristics (Age, Gender, BMI, ASA class, degree of saphenous involvement,
Surgery and Anesthesia time). Patients in Group 2 showed a significant reduction in the consumption of opioid analgesics days 1 and 2
postoperative (p<0.05), pain at rest

Discussion
The use of two continuous blocks (popliteal and saphenous) resulted in a reduced need for opioid analgesics and lower pain scores with
higher patient satisfaction following discharge from the surgery center when compared to a continuous popliteal block with single
injection saphenous block. This study demonstrated that complex foot and ankle procedures can be well managed in the outpatient
setting using a dual block resulting in superior outcomes compared to the traditional technique and that a continuous saphenous nerve
block should routinely be included in blocks for foot and ankle surgery.
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Paravertebral blocks in abdominal surgery – a
systematic review of the existing literature
Caveh Madjdpour, Ki Jinn Chin
Toronto Western Hospital, University of Toronto

Introduction
The role of thoracic paravertebral blocks (TPVB) in patients undergoing abdominal surgery is poorly defined. The goal of the present
systematic review was to determine the efficacy of TPVB for analgesia after abdominal surgery. The primary research objective was to
compare TPVB to alternative analgesic strategies with regard to postoperative pain control.

Material and methods
Search strategy:
A primary search of the literature was performed using a search strategy identifying all studies that used TPVB in adult (>18y) patients
undergoing any type of surgery involving the abdominal wall. The following databases were searched: Medline (1946 – March 2014),
Medline In-Process (March 2014), Embase (1947 – March 2014), Cochrane Central Register of Controlled Trials (January 2014), Cochrane
Database of Systematic Reviews (2005 – January 2014) and NHS Economic Evaluation Database (1st Quarter 2014). In addition, handsearching was used to complement the systematic literature search.
Eligible Studies:
Two authors independently screened the results of the literature search and selected the studies that fulfilled the following inclusion
criteria: randomized, controlled trial (RCT); postoperative pain scores and/or postoperative analgesic consumption reported; analgesic
effect of TPVB distinguishable from other concomitant analgesic modalities.
Data Extraction:
The following data were extracted from the selected studies: information concerning study population; study methods; risk of bias
assessment; study participant information; details concerning analgesic technique. The primary outcomes of interest were pain scores
and/or analgesic intake. Secondary outcomes included length of hospital stay, nausea/vomiting, and adverse events. Subgroup
analyses by type of surgery and comparator technique were planned.

Results
The initial database search identified 579 studies with 1 additional study added by hand-searching. 25 studies involving a total of 1456
patients met inclusion criteria, 6 of which were abstract publications. Types of surgical procedures involved were: open inguinal hernia
repair (9 studies), percutaneous nephrolithotomy (4), open renal surgery (3), laparoscopic cholecystectomy (2), anterior abdominal wall
hernia repair (2), donor hepatectomy (2), laparoscopic nephrectomy (1), open cholecystectomy (1), open major gynecological surgery
(1). The following analgesic strategies were used as comparators, either alone or in combination: systemic analgesics, lumbar epidural
analgesia (EA), thoracic EA, postoperative wound infiltration, spinal anesthesia +/- wound infiltration, field block,
ilioinguinal/iliohypogastric nerve block, and transversus abdominis plane block. 10 studies performed TPVB as anesthetic technique.
Only 3 studies utilized the same comparator (spinal anesthesia) in a similar study population (patients undergoing open inguinal hernia
repair). Pain scores were reported by 23 studies, while 24 studies reported analgesic use in the postoperative period. However the
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methods of outcome assessment varied greatly between studies. Pooling and meta-analysis of data was not performed in view of the
significant heterogeneity in study populations, comparator groups and outcome assessment.

Discussion
TPVB is an alternative analgesic technique in abdominal surgery; however it is not possible at present to draw definite conclusions on
how it compares to other analgesic strategies, due to the heterogenous nature of available studies.
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Medically challenging case

A Case: Infraclavicular Brachial Plexus Block In
Severe Nerve Injuries In Arm
Mehmet Fatih Yuce, Fikret Bayar
Sakarya University

Introduction
We present a case of a ultrasound-guided infraclavicular block which the patient's left arm had compound fractures and severe muscle
and nerve injuries. Because of the damage the muscle, response of nerve stimulator was misleading. We want to indicate ultrasoundguided blockage is very useful and necessary in an emergency surgery.

Material and methods
A 44-year-old man was admitted to our hospital emergency room with a car accident. He was awake and hemodynamics stable. But on
his left arm, radius had multi-levels fractures, muscle tissue was heavily injured and the radial artery was ligated. There was only a weak
flexion on the left hand. We couldn’t wait for routine laboratory and cross match. We choose an anesthetic technique as an ultrasoundguided infraclavicular blockade in-plane lateral approach. With patient’s approval, a relatively low-dose local anesthetic mixture (10 ml
of lidocaine 2% and 10 ml of 0.50% bupivacaine) with midazolam 2 mg IV sedation was performed. There were no complications and
surgery was done without additional sedation. The patient underwent the second surgery after 11 days, at that time the patient
preferred regional anesthesia for post-operational analgesia. Ultrasound-Guided infraclavicular blockade was performed with the same
dosage of local anesthetic agents.

Discussion
Infraclavicular brachial plexus block provides faster recovery, fewer side effects and better analgesia in compared with general
anesthesia in hand and wrist surgery [1]. Infraclavicular plexus blockade may be chosen for a lower incidence of transient side effects
than supraclavicular block. [2] Because of the insufficient musculocutaneous nerve blockade the probability of tourniquet pain is higher
when axillary block is performed than ICB [3]. Ultrasound-guided nerve block allows direct visualization of the anatomy and path of the
needle and it can also reduce the risks of vascular puncture and nerve damage [4]. In conclusion, our case presents
that ultrasonography assisted infraclavicular plexus block can provide an opportunity for blockade in the situation that the nerve
stimulator can not be used.
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Serratus plane block for post-operative Analgesia
in Thoracic Wall Surgeries
Sivasenthil Arumugam, Peter Kanelos, Wesley Knauft, John Thayer, Sanjay Sinha
St. Francis Hospital & Medical Center

Introduction
Acute post-operative pain is a major concern for patients having thoracic and chest wall surgeries. Thoracic epidural, paravertebral
block, intercostal blocks and intravenous analgesia are the common modalities of pain relief in these patients. Serratus plane block is a
relatively new technique that can be useful for chest wall analgesia. We present our initial experience with the serratus block for post-op
analgesia after chest wall surgery in a case series of 25 patients.

Material and methods
All patients received an ultrasound guided serratus plane block (with or without an indwelling catheter) deep to the serratus muscle.
Initial dosing was done with 30ml of 0.25% Bupivacaine with 1:200,000 epinephrine. Patients with indwelling catheters received 0.2%
Ropivacaine for infusion at a rate of 6 to 10 ml/hr. Pain scores, narcotic requirements and interventions for any cardio-pulmonary issues
in PACU and POD#1 were assessed. We also looked for patient satisfaction scores from the survey sent out after discharge from the
hospital.

Results
Serratus blocks provided good analgesia in this group of patients. Almost all patients required oral and/or intravenous narcotics for
breakthrough pain. The serratus block catheter was replaced in one patient who had inadequate analgesia. No significant
hemodynamic or respiratory complications were noticed in these patients.

Discussion
Initial difficulty was encountered in obtaining appropriate level of analgesia and maintaining it in the post-op period. The original
description was to inject at the level of 5th rib in the midaxillary line and we modified to inject at the level and posterior to the incision.
This modification made it easier to achieve an adequate level of analgesia and also maintaining it postoperatively.
Serratus plane block was originally described as an extension of the PEC I and II blocks in patients undergoing breast surgery. This
relatively new technique has not been evaluated for thoracotomy incisions. Our case series evaluated this block in patients undergoing
thoracic surgery and it appears to be a promising alternative to the thoracic epidural, which is considered the gold standard.
Serratus plane blocks can be particularly advantageous in patients that may not tolerate the significant sympathetic block associated
with thoracic epidurals or for those patients in whom a neuraxial technique is contraindicated due to anticoagulation or coagulopathy.
It can also be safely performed under general anesthesia.
The serratus plane block seems to be a viable option for analgesia in this group of patients. As this is a retrospective study with a limited
number of patients, a larger prospective study is recommended to substantiate these findings.
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Continuous Adductor Canal Blockade, Selective
Tibial Nerve Block and Epidural Analgesia in
Patients Undergoing Bilateral Total Knee
Arthroplasty: A Novel Approach to Perioperative
Pain Management.
Iyabo Muse, Boleslav Kosharskyy, Karina Gritsenko, Amaresh Vydyanatha, Naum Shaparin, Singh Nair
Albert Einstein/Montefiore Medical Center

Introduction
Total Knee Arthroplasty (TKA) is a common procedure performed in the United States due to obesity and increase life expectancy. Most
knee replacements are unilateral; done in stages, one knee at a time. Simultaneous bilateral total knee arthroplasty is less often
performed due to an increase in cardiopulmonary problems. However, studies have shown that bilateral total knee arthroplasty
performed simultaneously is beneficial to patients by limiting an invasive surgical procedure to a single event and promoting
symmetrical rehabilitation of both knees, potentially reducing the length of the hospital stay and thereby the hospital costs associated
with TKA. The pain after TKA is often severe thus multimodal approach to combating the pain is been used consisting of a combination
of patient-controlled analgesia (PCA) opiods, NSAIDs, gabapentin, epidural analgesics, and peripheral nerve blocks. In this case series
we present the successful use of adductor canal catheter and selective tibial nerve block combined with epidural catheter in patients
undergoing bilateral knee replacement.

Material and methods
After IRB approval, a retrospective case series analysis in our institution was performed. We searched our database for the CPT codes
and identified 44 patients who underwent bilateral total knee arthroplasty from 2009-2014. Using historical controls from our institution
we were able to compare patients from the case series with patients who received either femoral nerve block or epidural catheter for
perioperative analgesia. In case series, adductor catheter had On-Q pumps with ropivacaine 0.2% 6-8cc/hr and epidural rate 8-10cc/hr
of 0.0625% bupivacaine. The outcome measures included: post-operative 24hrs morphine consumption, 48hrs morphine consumption,
lenght of hospital stay and numeric rating scale (NRS) for pain.

Results
We collected data on 32 patients who met inclusion criteria. We had 16 patients in group #1 (defined as femoral nerve block and epidural
analgesia) and 16 patients in group #2 (defined as adductor canal catheter w/ selective tibial nerve block and epidural analgesia).
Clinical variables like age (P=0.32) and ASA status were similar in both groups (P>0.05). None of the patients in both groups showed
significant side effects. Group #2 had significantly less opioid consumption at 24hrs post-op (89.5 vs. 132.4mg; P=0.89) and at 48hrs
postop (48.8 vs. 72.4mg; P=0.70). Length of hospital stay was also reduced in the group #2 (3.0 vs. 3.3 days; P=1) as was the POD#1 NRS
(4.75 vs. 4.81; P=0.32).

Discussion
Bilateral total knee arthroplasty is seldom performed due to concerns of difficulty in pain management, increased risk of
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cardiopulmonary complications, prolonged rehabilitation and length of hospital stay. In our case series, we were able to show that
bilateral adductor canal cathetersand selective tibial nerve block combined with the epidural catheter is a safe and effective technique
for postoperative pain control. Although our retrospective anlaysis lacked statistical significance due to small sample size, we saw a
clear decrease in the morphine consumption and shorter length of hospital stay when compared with historical controls.
A prospective randomized trial is needed to further investigate the use of the technique proposed in this article.

Disclosures
I declare that there are no conflicts of interest or support that may cause bias in my presentation.

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Abstract: 407
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Cardiac Arrest During Attempted Continous
Interscalene Block Placement: A Case Report
Kathleen Schuster, Mohamed Shaikh, Ali Kassamali, Catherine Vu, Treniece Eubanks
University of Miami / Jackson Health System

Introduction
Hypotensive and bradycardic events have been noted in the literature after placement of interscalene brachial plexus block (IBPB) or
during shoulder surgery in the sitting position after IBPB. However, there have not been any case reports of cardiovascular instability
during placement of IBPB prior to the injection of local anesthetic. Responsible mechanisms include vasovagal syncope, orthostatic
hypotension, Bezold-Jarisch reflex, or carotid hypersensitivity.

Material and methods
A 25-year-old male with a past medical history significant for Ehlers-Danlos syndrome (EDS) and an isolated seizure at the age of 18,
presented for right shoulder arthroscopy and rotator cuff repair after a traumatic injury. A continuous IBPB was to be placed preoperatively for post surgical pain control. The patient’s baseline vital signs included heart rate of 49, blood pressure of 108/64, and
oxygen saturation of 98% on room air. After the patient was placed on supplemental oxygen and standard monitors, his right neck was
prepped and draped. After numbing the skin with 2ml of 1% lidocaine a two-inch tuohy needle was introduced using ultrasound
guidance and advanced into position between C5 and C6 using an in-plane technique. Before ropivacaine 0.5% was injected, the EKG
alarmed, indicating severe bradycardia. The patient stated he was feeling nauseous and became unresponsive. The EKG showed
asystole. The needle was immediately withdrawn, chest compressions were initiated, and atropine 300mcg IV was administered. After
about 10 seconds, the patient regained consciousness and his heart rate recovered to approximately 56 bpm. At that time the decision
was made to abort the procedure.

Discussion
IBPB has been shown to be beneficial for post-operative pain management in patients undergoing shoulder surgery. Potential
complications and side effects of IBPB include pneumothorax, subarachnoid injection, phrenic nerve paralysis, recurrently laryngealnerve paralysis, and Horner’s syndrome. In addition, cardiovascular instability without intravascular injection has been reported after
IPBP, However, there has not been a clear explanation of the underlying mechanism. Some articles contribute this effect to extension of
the block to the ipsilateral stellate ganglion. However, in this case, no local anesthetics had been injected. We hypothesize the patient
might have experienced a vasovagal response.
EDS is a heterogeneous group of inherited diseases characterized by abnormal connective tissue. To our knowledge there are few case
reports on peripheral nerve blocks in patients with EDS.
No data are available whether patients with EDS are at higher risk for unwanted side effects when compared to patients without EDS
besides a potential for resistance to local anesthetics.
This case increases awareness of vasovagal response during IBPB. To avoid the vasovagal response, preventative measures include
giving a small dose of sedative medication to anxious patients or glycopyrrolate to severely bradycardic patients prior to the procedure.
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Medically challenging case

A CASE: Infraclavicular Brachial Plexus Blockade In
Young Children Using Nerve Stimulator
Mehmet Fatih Yuce, Fikret Bayar
Sakarya University

Introduction
We have been routinely using infraclavicular (lateral approach) brachial plexus blockade (ICB) for perioperative pain management of
supracondylar fracture at elbow surgery in young children. We present three cases to discuss performing of ICB in the pediatric patients
which had supracondylar humerus fractures.

Material and methods
First child who was 1.5-year-old boy who weighed 11 kg, the second one was 1-month newborn 4.8 kg and third one 7-month 10 kg. ASA
physical status were 1E. At all cases, we practiced same protocol. Sedation had been induced (1 mg/kg ketamine and 1 mcg/kg of
fentanyl). Infraclavicular brachial plexus blockade was performed before the surgical procedure by using a nerve stimulator and
administered local anesthetic dosage were 1 mg/kg 0.5% marcaine, 4 mg/kg lidocaine. Additional sedation as 100 mcg/kg fentanyl was
applied IV. The durations of surgeries were 25, 36 and 47 minutes ( pin fixation were performed in the first two cases with closed
reduction, in the third one with open reduction). The surgeries were fully satisfied with intraoperative pain management. The patients,
who were 1-month and 7-month, were observed by MIPS scores [1] and 1,5-year old was followed by Coloured Analogue Scale [2] in the
operation room and post-anesthetic care unit (PACU). All patients were comfortable, and no adverse event was observed in the
perioperative period.

Discussion
Infraclavicular brachial plexus block provides fewer side effects and better analgesia in compared with general anesthesia in wrist
surgery [3]. Because of the significant risk of pneumothorax, supraclavicular plexus blockade usually is not used in children [4].
Compared to axillary block, the infraclavicular approach's advantages are accurately blockade of the musculocutaneous and ulnar
nerve and a sufficient plexus block with a single nerve stimulation and injection [5,6]. ICB should be chosen for upper extremity blockade
for with nerve stimulator safely with high success in the young children.
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Medically challenging case

CASE REPORT : Ultrasound Guided Thoracic
Paravertebral Blockade In Video-Assisted
Thoracoscopy (VATS) At Awake Patients
Mehmet Fatih Yuce, Fikret Bayar
Sakarya University

Introduction
Thoracic paravertebral blockade is an effective alternative method to epidural blockade in thoracic surgery [1-3]. Here we present one
of the few cases in the literature that oncology patients with respiratory disease use of thoracic paravertebral block (T7) guided by
ultrasonography for video-assisted thoracoscopy (VATS) as regional anesthesia at awake patient. All multi-biopsies were taken from
lung and chest wall, in addition to during the surgeries the patients were awake and comfortable. In post-operative process, none of
them had any complaints for approximately 6 hours. We used 0.05 mg/kg IV dormicum and 1 mcg/kg fentanyl IV bolus separately for
sedation, 10 ml of 0.5% bupivacaine and 10 mL of 2% lidocaine for injection into the paravertebral space for regional anesthesia.

Introduction
Thoracic paravertebral blockade is an effective alternative method to epidural blockade in thoracic surgery [1-3]. Here we present one
of the few cases in the literature that oncology patients with respiratory disease use of thoracic paravertebral block (T7) guided by
ultrasonography for video-assisted thoracoscopy (VATS) as regional anesthesia at awake patient. All multi-biopsies were taken from
lung and chest wall, in addition to during the surgeries the patients were awake and comfortable. In post-operative process, none of
them had any complaints for approximately 6 hours. We used 0.05 mg/kg IV dormicum and 1 mcg/kg fentanyl IV bolus separately for
sedation, 10 ml of 0.5% bupivacaine and 10 mL of 2% lidocaine for injection into the paravertebral space for regional anesthesia.

Material and methods
Case 1
A 73-year-old man with lung cancer and pleural effusion did not have markable systemic diseases, but he refused surgery under general
anesthesia.
Case 2
A 59 -year-old woman with breast malignancy diagnosed (invasive ductal carcinoma) 14 years ago. In addition, she had anemia and
hypothyroidism. The patient's complaints were dyspnea and tachycardia.
Case 3
A 69-year-old man with epithelioid mesothelioma was suffering from severe dyspnea and coughing. His left ventricular ejection fraction
(LVEF) was 45%.

Material and methods
Case 1
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A 73-year-old man with lung cancer and pleural effusion did not have markable systemic diseases, but he refused surgery under general
anesthesia.
Case 2
A 59 -year-old woman with breast malignancy diagnosed (invasive ductal carcinoma) 14 years ago. In addition, she had anemia and
hypothyroidism. The patient's complaints were dyspnea and tachycardia.
Case 3
A 69-year-old man with epithelioid mesothelioma was suffering from severe dyspnea and coughing. His left ventricular ejection fraction
(LVEF) was 45%.

Discussion
Paravertebral nerve blocks (PVBs) can provide remarkable intraoperative anesthetic and postoperative analgesia with fewer side
effects than central neural blocks [4]. The local anesthetics administered near the unilateral somatic roots. Thus, haemodynamic
stability in not affected because bilateral sympathectomy does not occur [5]. Ultrasound-guided approaches have a lot of benefits to
determining the thoracic level at which the block has to be performed[6].The use of PVB in patients undergoing ambulatory breast
cancer surgery has cost-saving potential [7].
We think that as sole anesthesia technique, ultrasound-guided thoracic paravertebral blockade should be considered taking biopsies
by video-assisted thoracoscopy (VATS) for the old and having comorbid illness.

Discussion
Paravertebral nerve blocks (PVBs) can provide remarkable intraoperative anesthetic and postoperative analgesia with fewer side
effects than central neural blocks [4]. The local anesthetics administered near the unilateral somatic roots. Thus, haemodynamic
stability in not affected because bilateral sympathectomy does not occur [5]. Ultrasound-guided approaches have a lot of benefits to
determining the thoracic level at which the block has to be performed[6].The use of PVB in patients undergoing ambulatory breast
cancer surgery has cost-saving potential [7].
We think that as sole anesthesia technique, ultrasound-guided thoracic paravertebral blockade should be considered taking biopsies
by video-assisted thoracoscopy (VATS) for the old and having comorbid illness.
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Major orthopedic surgery and arterial tone – is
there a difference in measures of orthostatic
intolerance between general and regional
anesthesia?
Crispiana Cozowicz, Ottokar Stundner, Mathias Opperer, Gerhard Fritsch, Brigitte Spitz, Thomas Hofstaedter, Franz Landauer, Stavros
G. Memtsoudis, Thomas Danninger
Paracelsus Medical University

Introduction
Patients frequently experience symptoms of orthostatic intolerance (OI) after orthopedic surgery, contributing to increased fall risk as
well as delayed hospital discharge. Augmentation index (AI) measures late systolic reflection waves, which are indicative of large artery
tone; a reduction in AI therefore represents vasodilatation. Recently, was able to show a relation between OI and AI in patients
undergoing total hip or knee arthroplasty (THA and TKA, respectively) in regional anesthetic technique. The purpose of this study is to
investigate whether such a correlation can also be found in patients undergoing these procedures under general anesthesia.

Material and methods
After IRB approval, patients scheduled for either elective THA or TKA under general anesthesia were enrolled. Hemodynamic parameters
and AI were measured using a novel sphygmomanometer at the following time points: (1) baseline (pre-surgical), (2) holding area prior
to surgery, (3) upon admission to the post-anesthesia care unit (PACU), and (4) every 24 hours thereafter until hospital discharge. Mean
arterial blood pressure (MAP) and mean AI were analyzed. Symptoms of OI were measured using the Orthostatic Hypotension Symptom
Assessment section of the Orthostatic Hypotension Questionnaire at each time point (0= no dizziness, 10=maximum). Data from a
previous study that was presented at last year’s ASRA meeting with patients undergoing THA or TKA under neuraxial anesthesia will be
compared.

Results
Preliminary analysis of 13 patients showed a significant reduction in mean AI (SD) for the different time points from baseline (fig 1). No
difference in AI was found between baseline and PACU before surgery or upon admission thereafter (P=0.468 and 0.255). The drop in AI
became highly significant thereafter and lasted through POD3 (P<0.01, nadir POD2). A similar pattern was observed for hemodynamic
parameters (fig 1). However, a significant difference in mean values for dizziness compared to baseline was only found on POD4 (fig 1
P=0.038).

Discussion
This study shows a significant change in AI after primary THA and TKA under general anesthesia. The drop in AI reaches significance
during PACU stay and lasts through POD3. However, dizziness reaches its peak on POD4, AI reaches its nadir on POD2 indicating a
relationship with possible metabolic injury rather than a relationship with the anesthetic technique. Data from a previous study on
major orthopedic surgery under neuraxial anesthesia showed a different pattern regarding AI and dizziness (fig 2). Interestingly, AI
reaches pre-surgical values on POD4 in this study, this was not found in patients undergoing these surgical procedures under neuraxial
anesthesia (fig 2). Overall, dizziness levels were lower in patients undergoing surgery under general anesthesia (fig 1). It remains to be
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seen if and how the anesthetic procedure influences postsurgical recovery. At this time analysis of our data continues to investigate if AI
can be used as a predictor for signs of OI. This is important as it could be used as a tool to potentially identify patients at risk for OI
associated complications after surgery.
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Figure 1 shows arterial index (AI), mean arterial pressure (MAP) and the score for dizziness for THA and TKA under general anesthesia over time. bs=baseline, adm=admission
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Figure 2 shows data from a previous study: arterial index (AI), mean arterial pressure (MAP) and the score for dizziness for THA and TKA under neuraxial anesthesia over time.
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Options To Alleviate Severe Molar Tooth Pain
During Awake Carotid Endartorectomies
Bradley Schwarz, Nikhil Bhatnagar
University Hospital - CWRU

Introduction
Several studies have clearly demonstrated the ability of a timely carotidendarterectomy (CEA) to significantly reduce the risk of
disabling and fatal strokes in specific patient populations. CEA is warranted in symptomatic patients with carotid stenosis > 70%, as
well as in asymptomatic patients with greater degrees of occlusion. While most vascular surgeons agree upon the inclusion criteria for
performing CEAs, there still remains much debate on the safest anesthetic technique for this procedure. Although there are several
studies demonstrating decreased 5-year post-op stroke rate, as well as reduced death rate within 30 days of surgery for CEAs performed
on awake patients with regional anesthesia, the decision to proceed with awake CEA is largely dependent upon surgeon, as well as
anesthesiologist's level of comfort. Although many practicing anesthesiologists are comfortable with deep and superficial cervical
blocks, it is not uncommon for patients to experience referred pain to areas not covered by these blocks. Once surgery has begun,
additional traction applied on the surgical field during superior ICA dissection can lead to severe dental pain via the linguinal and
inferior alveolar nerves. this pain is often not alleviated by additional local anesthetic infiltration by the surgeon and it is imperative
that anesthesiologists are prepared to supplement, and/or intervene to ensure the block provides their patient with excellent analgesia
throughout the duration of the operation.

Results
Case: Awake Right CEA in 66yo Female with asymptomatic Right ICA stenosis > 80%, as well Left ICA stenosis of 60-79%.
Regional Technique: Superficial and Deep Cervical plexus blocks.

Discussion
Our patient began to experience severe lower molar pain when increased traction was applied on the surgical field to extend the
longitudinal Right ICA incision. Local anesthetic infiltration in the field did not alleviate the patient's pain. Fortunately, the surgeon was
able to release traction and alleviate the patient's pain, and still succesfully complete the operation with the patient awake. There are
several case reports of severe dental and lower jaw pain during awake CEAs. This pain is believed to be secondary to stimulation of the
mandibular branch of the Trigeminal nerve. Once an operation is underway it may be very difficult to convert to general, and
supplementing a cervical block with a mandibular block may prove invaluable for continuing and completing a successful awake CEA.
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Use of Skeletal Muscle Relaxants in the Postoperative Period
Brian Lai, Eugene Viscusi, James Harrop,
Thomas Jefferson University Hospital, Philadelphia

Introduction

Opioids remain the primary management for postoperative pain frequently as a monotherapy. However,
postoperative pain is a mixed pain experience with components that include nociceptive neuropathic, visceral, and
spasmatic and spastic contributions. Postoperative pain following spine surgery frequently includes patient
complaint of muscle spasms. Hence, a multimodal approach is warranted. Skeletal muscle relaxants are sometimes
incorporated into the postoperative pain regimen following major surgery for relief of primary myalgias. Yet, their
contribution to pain relief is not well understood. This review was taken in order to summarize the evidence
surrounding common skeletal muscle relaxants during the postoperative period. We examined mechanism of action,
role in postoperative pain management, dosage and administration, limitations on its usage, drug abuse and
dependence liability, and key clinical studies regarding safety and efficacy were explored.

Materials and Methods

The skeletal muscle relaxant drugs commonly utilized in the United States (baclofen, carisoprodol, cyclobenzaprine,
diazepam, tizanidine, metaxalone, methocarbamol, and ophenadrine citrate) were reviewed (Table 1). A PubMed
search using each of the drugs as a Mesh criterion was performed and additional restrictions including English
language, clinical trials, and drug as a supplementary concept were placed on the search (Table 2). The articles that
resulted from this automated search were individually reviewed for those specific to the drug and the postoperative
period.

Results/Case Report

73,000 articles were reviewed as outlined in the methologies section and only two articles met the inclusion criteria.
The only drugs with detailed literature evidence for usage during this period are diazepam and baclofen with one
article for each drug.

Discussion

Skeletal muscle relaxants may be an adjunct to opioid therapy that can aid in treating pain that has is described as
“muscle tightness” or muscle spasms. The relative lack of information available on these agents guiding usage in
general makes clinical application challenging. There is sparse if any data for most agents in the post-operative
period.
Skeletal muscle relaxants are commonly used following major spine surgery and may have a benefit in a multimodal
analgesic pathway when muscle spasms are present. There is currently little evidence to guide our use of specific
drugs or dosing regimens. These agents have known adverse events including sedation and impairment of respiratory
function particularly in combination with opioids hence these drugs should be used judiciously.
In conclusion, there is limited evidence for the usage of skeletal muscle relaxants in the postoperative spine surgery
period. None the less, these agents remain widely used by some surgical specialties particularly spine with clinical
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benefit. Given the potential for significant adverse events particularly in combination with opioids, prospective
clinical studies are clearly warranted.
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Table 1: Summary of Different Skeletal Muscle Relaxants

Table 2: Literature Search Results
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Popliteal Fossa Sciatic Catheter for Diagnosis and
Treatment Management of Arteriovenous
Malformation, Equinus Contracture, and PostSurgical Changes - A Case Report and Review of
Literature
John Kenny, Magdalena Anitescu

Introduction
The pain generator may be difficult to identify and treat in the setting of contracture, post-surgical changes, and vascular anomaly. We
present a case of acute on chronic posterior knee pain in a patient with popliteal arteriovenous malformation (AVM) and ipsilateral
equinus contracture, in which pain was effectively treated by serial casting after comfort with continuous sciatic nerve catheter.

Results
29-year-old male with history of left popliteal fossa AVM for 20 years presented with severe posterior knee pain and equinus contracture.
Patient underwent multiple AVM procedures (sclerotherapy, embolization, open ligation) with minimal success. Gastrocnemius
recession surgery provided excellent temporary pain relief and functional improvement, but contractures and pain returned leaving
patient unable to bear weight.
Physical examination showed gastrocnemius muscle atrophy, spastic contracture with ankle fixed in plantar flexion and induration
over the known AVM in close proximity to gastrocnemius insertion. Diagnostic trigger point and botulinum injections to gastrocnemius
and the AVM scar provided hours of pain relief. A tunneled sciatic catheter was placed and maintained for weeks during serial casting for
correction of contracture. The patient had significant improvement in pain, functionality, and quality of life, suggesting that his pain
and loss of function was postsurgical gastrocnemius contracture and atrophy/ankylosis of the affected limb.

Discussion
This case highlights the difficulty of diagnosing and treating pain in situations where pain generators are rare and multifactorial. Our
patient experienced pain for years but his recent pain exacerbation and subsequent loss of limb function may have had multiple
potential causes: congenital (AVM), acquired (ankle equinus contracture), and acquired surgical (scar tissue, sclerotic tissue). Serial
diagnostic procedures helped to find the likely diagnosis and to guide treatment.
Treatment of equinus contracture pain is centered around improving functionality through trigger point and botulinum injections,
surgical correction, or splinting.[1,2] These analgesic techniques may be useful in pain conditions originating from gastrocnemius
contractures. Limb AVMs are rare and can present with local pain, swelling, skin ulceration, or length discrepancy of extremities.[3] In
our case, the working diagnosis was pain of AVM sclerosis. Ultrasound guided local anesthetic infiltration of the structure provided 1
hour of pain relief but botulinum did not. Therefore, we directed our focus on function recovery and rehabilitation by placing a longterm (4 weeks) popliteal fossa sciatic catheter, providing the patient with maximum comfort and benefit during PT.
In the setting of multiple causes for pain generators, diagnosis of the origin of pain must rely on multiple diagnostic modalities. Our case
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is unique in that we modified a technique commonly used in perioperative settings. Placing a tunneled sciatic catheter for 4 weeks in
this patient allowed him to regain and maintain function with significantly decreased pain even after the catheter removal.
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MRA, coronal view of left popliteal sclerotic lesion
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Comparative effectiveness of intrathecal morphine
and fascia iliaca perineural infusion in promoting
early ambulation after total hip arthroplasty
Seshadri Mudumbai, T Edward Kim, Steven Howard, Nicholas Giori, Steven Woolson, Toni Ganaway, Alex Kou, Robert King, Edward
Mariano
Anesthesiology and Perioperative Care Service, Veterans Affairs Palo Alto Health Care System / Department of Anesthesiology,
Perioperative and Pain Medicine, Stanford University School of Medicine, Stanford, CA, USA

Introduction
Both intrathecal morphine (ITM) and fascia iliaca (FI) perineural infusion techniques have been included in multimodal analgesic
protocols for total hip arthroplasty (THA). 1,2 However, the comparative effectiveness of these two regional analgesic techniques for
promoting functional outcomes, particularly early ambulation, after THA has not yet been well established.

Material and methods
With IRB approval and waiver of informed consent, the electronic health records of a sequential series of primary unilateral THA patients
were reviewed. These patients were all part of a standardized clinical pathway; apart from the differences in regional analgesic
technique, all other aspects of the pathway remained the same. Our primary outcome was total ambulation distance (meters) on
postoperative (POD) day 1 and 2. Secondary outcomes included total daily opioid consumption (morphine milligram equivalents) on
POD 1 and 2. We examined the association between the primary outcome on POD 1 and 2 with analgesic technique by performing crude
and adjusted ordinary least-squares linear regression. Potential confounders were forced into the model. P

Results
Between 2012- 14, 170 patients underwent primary THA (n=106 for FI and n=64 for ITM). Tables 1 and 2 show that both groups were
comparable across key characteristics.
Ambulation distance (m) was greater for ITM vs. FI groups for POD 1 (median, IQR): 42 (15-51) vs. 18 (1.8-45); p=0.017. There was no
difference for POD 2. Adjusted linear regression did not maintain the significant association between use of intrathecal morphine and
ambulation distance on POD 1 (B = -3.2; 95% CI =-10.6 – 4.2; p = 0.400). Both BMI (B = 1.3; 95% CI =0.55-2.11; p<0.01) and sex (B = 25.9; 95%
CI =1.2-50.6; p= 0.040) were associated with ambulation distance on POD 1. Total daily opioid consumption was not different between
the two groups.
Table 1 : Patient Characteristics
Variable

Fascia Iliaca Catheter Approach (n= 106)
[mean (SD)] or counts*

Age (years)
Sex (Male/Female)*
Body Mass Index
(kg/m2 )

66.0(9.3)
100/6
30.9 (7.3)

Spinal Approach
( n= 73)
[ mean (SD)] or counts*
63.4(9.0)
69/4
31.1 (6.3)

P-value
0.065
0.959
0.887
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Length of Stay (days)

4.73 (3.41)

4.24 (2.70)

0.307

Table 2 : Patient Characteristics
Variable

American Society of Anesthesiology classification
status*
<=2
3
>=4
Surgeon*
1
2
3

Fascia Iliaca Catheter Approach (n=
106)
[counts*]

Spinal
Approach
( n= 73)
[ counts*]

Pvalue

19
85
2

21
52
0

0.102
0.209
0.511

1
14
91

0
69
2

0.478
0.001
0.001

Discussion
This study showed no overall advantage for FI or intrathecal morphine for ambulation on POD 1 and 2 after THA. Our data suggest that
other factors such as BMI and sex may affect postoperative ambulation more than analgesic technique.
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Transient Paraplegia in a Patient with Thoracic
Epidural
Matthew T. Charous, Kyle Bruns, Scott Byram
Loyola University Medical Center

Introduction
Thoracic epidural is an accepted method of analgesia for patients undergoing thoracic surgery. The incidence of neurologic
complications following thoracic surgery is rare and, in the setting neuraxial analgesia, diagnosis may become complicated.

Material and methods
A 73 year-old female who underwent bronchial polyp laser ablation presented with hemoptysis and was scheduled for right
thoracotomy. A T7-8 epidural was placed and a standard test dose was administered; no intravascular or intrathecal responses were
elicited. The patient underwent the procedure uneventfully, and was extubated and transferred to the ICU.
The following morning the patient presented with right lower extremity paralysis and severe left lower extremity weakness. The epidural
infusion was discontinued and examination by neurosurgery revealed loss of bilateral lower extremity deep tendon reflexes, complete
loss of rectal tone, and sensory loss to both temperature and pinprick. Sensation to light touch was preserved. The epidural was
removed and the patient was sent for emergent MRI/MRA of the thoracic spine to rule out hematoma versus spinal cord vascular injury.
MRI/MRA of the head and neck was obtained to evaluate for any cerebrovascular event. The imaging studies were normal. Neurosurgery
recommended positioning the patient supine and administering fluid boluses to augment the patient’s pressure. The patient’s
symptoms entirely resolved after a period of approximately eight hours.

Results
The etiology of this patient’s condition was presumed to be vascular; the combination of disrupted collateral circulation of the spinal
cord during surgery, upright positioning, and modest hypotension may have led to decreased perfusion of the cord with resultant
paraplegia.

Discussion
Paraplegia is a recognized complication following abdominal and thoracic aorta surgery and may result from compromised blood
supply of the spinal cord during aorta cross-clamping, ligation of posterior intercostal arteries, or a combination thereof.1,2,3 The
incidence of paraplegia following nonvascular thoracic surgery is rare, approximately 0.08%1 and includes certain risk factors:
posterolateral incision, bleeding at the costovertebral angle, utilization of surgical packing or electrocautery for hemostasis, use of
oxidized regenerated cellulose, iatrogenic occlusion of the anterior spinal artery, and hypotension.4
Epidural analgesia is an extremely rare cause of paraplegia, with an overall incidence of 0.003%.4 Several etiologies include
subarachnoid catheter migration and compression by epidural hematoma or abscess. Another mechanism is direct needle trauma to
the cord during placement.5 Anesthesiologists must remain vigilant about the various causes of paraplegia when neuraxial analgesia is
utilized for patients undergoing thoracic surgery.
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Measurement Invariance of the Oswestry Disability
Index (ODI) Across Different Pain Populations
Aaron Przybysz, Rashad Albeiruti, Chad Brummett, Afton Hassett, Jenna Goesling, Stephanie Moser
University of Michigan

Introduction
The Oswestry Disability Index (ODI) is considered the gold standard for measuring degree of disability and quality of life in a person with
low back pain. The ODI has also been used to assess disability in other non-low back pain populations, however, there have been no
studies examining the construct validity of the ODI in other pain populations to ensure the ODI is measuring the same underlying
construct, disability. Group differences between various pain populations may underlie instrument bias or lack of equivalence. Our aim
is to assess whether the ODI is measuring the same construct in four pain populations: low back pain (reference), neck pain,
headache/facial pain, and pelvic/abdominal pain (comparison).

Material and methods
1008 new patients seeking treatment for chronic pain at the University of Michigan’s Back & Pain Center were included. Patients
completed the ODI along with other measures of pain, affect, and functioning. Pain groups were created using ICD9 codes of the primary
diagnosis. Multi-group confirmatory factor analysis was used to test measurement invariance for each pain sample compared to the
low back pain sample in MPlus 7.3. This method tests whether scale items measure the same construct in different populations,
informing scale use and comparison across different populations. A series of increasingly restricted factor analysis models were
conducted to assess equality of 1) factor structure (configural invariance), 2) factor loadings (metric invariance), and 3) item thresholds
(scalar invariance). Model fit was assessed with Comparative Fit Index (CFI) and Root Mean Square Error of Approximation (RMSEA).
Significant changes in model fit were assessed using robust chi-square difference testing and CFI difference testing.

Results
The single factor structure fit the data adequately in each pain group when tested individually (Figure 1). Evidence of strong
measurement invariance (i.e. scalar invariance) was found for the both the pelvic pain group and cervical pain group compared to the
low back pain group (Figure 2). Only weak measurement invariance (i.e. metric invariance) was achieved in the head/face pain group
compared to the low back pain group.

Discussion
This study provides support for use of the ODI in non-low back pain populations. Evidence of measurement equivalence in the pelvic pain
group and cervical pain group compared to the low back pain group indicates that differences in ODI scale scores between these groups
will be due to underlying differences in disability, rather than measurement bias. Only weak invariance was achieved for the head/face
group compared to the low back pain group. Although the ODI does appear to measure the same latent construct in these groups,
differences in observed ODI scale scores may be due to measurement bias rather than true underlying differences in disability. Clinicians
can compare ODI scale scores in low back pain patients to cervical or pelvic pain patients, but should be cautious when comparing ODI
scale scores in patients with head/face pain to those with low back pain.
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Figure 1. Fit of single factor model for each pain group individually.

Figure 2. Model fit indices and chi-square difference test results for tests of measurement invariance within each pain group.
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Patient safety and comparative effectiveness of
anesthetic technique in lung resections
Umut Ozbek, Jashvant Poeran, Madhu Mazumdar, Stavros G. Memtsoudis
Icahn School of Medicine at Mount Sinai

Introduction
While showing benefits over general anesthesia in other settings, the impact of neuraxial anesthetic techniques on perioperative
outcomes in lung cancer patients undergoing lung surgery remains largely unstudied. We therefore studied the effect of combined
neuraxial/general anesthesia (versus general anesthesia) on perioperative outcome in a large national sample of lung resection
patients.

Material and methods
We extracted data from the national Premier Perspective claims-based database on lung resection patients (2006-2013). Our
institutional review board (IRB) waived the requirement for their formal approval of the study. The main effect of interest was
anesthesia type: general and combined neuraxial/general anesthesia. Patient and healthcare variables, as well as outcome variables
(complications and resource use) were compared between groups. Multivariable analyses assessed the independent impact of choice of
anesthetic technique on outcomes.

Results
In the group of patients (n=16,932) for which anesthesia type was known, 78% (n=13,190) underwent their procedure under general
anesthesia while 22% (n=3,742) of patients underwent their procedure under neuraxial/general anesthesia combined. When comparing
general versus neuraxial/general anesthesia, incidences for the latter group were lower for acute myocardial infarction (1.03% versus
0.67%, P=0.044), pulmonary complications (19.68% versus 17.93%, P=0.017), blood transfusion (13.29% versus 8.90%, P<0.0001), and
mechanical ventilation (11.06% versus 8.55%, P<0.0001). Neuraxial/general (versus general) anesthesia had lower adjusted odds of
blood transfusion (OR=0.74, CI 0.61-0.89), while higher odds were seen for deep vein thrombosis (OR 1.59, CI 1.05-2.43), and pulmonary
embolism (OR 1.66, CI 1.07-2.60).

Discussion
This study shows the consequences on perioperative complications of adding neuraxial anesthesia to general anesthesia in lung
resections among cancer patients such as decreasing blood product transfusion requirement but increasing thromboembolic risks.
While the latter outcome appears surprising in view of findings in other patient populations (i.e. orthopedic), additional studies are
needed to elucidate mechanisms by which neuraxial anesthesia may affect these outcomes.
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Measuring Technical Success of Peripheral Nerve
Blocks in Pediatrics: A Single Institutional
Observational Study
Shelby Cody, David Waisel, Kai Matthes, Roland Brusseau, Joseph Cravero, Karen Boretsky
Boston Children's Hospital

Introduction
Use of regional anesthesia (RA) for post-surgical pain in pediatric patients has increased over the past decade due to rise of nonneuraxial, peripheral nerve blocks (PNBs) (1,2). RA is a valuable option as it decreases opioid use, minimizes opioid side effects and
provides good analgesia. Clinical efficacy is predicated on a high technical success rate. Used in combination with general anesthesia,
PNB placement occurs predominantly post-induction and determining its success is delayed until after surgery. Limited data exists
quantifying the technical success of PNB in pediatric patients. It is difficult to assess risks, benefits and analyze outcomes if technical
success of PNBs is unclear. Use of ultrasound for nerve localization has decreased failure rates of PNBs in adults but no studies exist for
children (3). We created a database to prospectively collect data related to RA success. Our hypothesis is that PNBs have a low incidence
of technical failure. Secondary outcome is to identify patterns of technical failure.

Material and methods
After obtaining IRB approval, we performed a single center observational study to assess success of RA in verbal children. Over a 12week period, patients were assessed 15 minutes prior to discharge from the PACU. A checklist was performed to evaluate evidence of
numbness in the dermatomal distribution consistent with the PNB performed, presence of moderate (Numeric Rating Score 5-7) or
severe pain (NRS 8-10), and if pain occurred in the distribution of the expected area to be covered by the PNB. Numbness was defined as
sensory changes to light touch or temperature.

Results
A total of 224 PNBs were evaluated including 9 different RA techniques. Seven patients had no numbness or analgesia in the expected
distribution of the PNB, demonstrating a failure rate of 3.1 percent. Of those blocks, three patients rated severe pain. Twenty-five
patients had moderate pain. Failed PNBs included two popliteal sciatic, two anterior sciatic, two TAP and one femoral. All PNBs were
single injections using ultrasound guidance performed by pediatric anesthesia fellows under the supervision of a pediatric regional
anesthesia attending.

Discussion
This pilot study serves as a measure of institutional quality assurance and suggests that PNBs in pediatric population has a high success
rate. Sciatic nerve blocks are especially prone to failure. Limitations include inability to perform a consistent method for evaluation of
sensory changes. A larger study is needed to determine which PNBs and techniques have a higher failure rate in order to improve overall
success of RA in pediatrics.
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Interscalene Block and Hospital Length of Stay in
Total Shoulder Arthroplasty
Naida Cole, David Edwards, Jon Warner, Margaret Coats-Thomas, Lauren Burton, Katharine Fleischmann
Massachusetts General Hospital

Introduction
Single shot interscalene block provides significant, effective postoperative pain relief after major and minor shoulder surgery. Several
studies have documented a decreased length of PACU stay after ambulatory shoulder surgery in patients receiving interscalene block
compared to general anesthesia. However, the effect of interscalene block on hospital length of stay after total shoulder arthroplasty
remains relatively unknown. This study was designed to examine the effect of single shot interscalene block on hospital length of stay
following total shoulder arthroplasty in our institution.

Material and methods
All patients undergoing total shoulder arthroplasty by a single surgeon at the Massachusetts General Hospital between 11/1/2010 and
10/31/2014 were identified retrospectively. The cases were then divided into two groups: those with preoperative interscalene block plus
general anesthesia or those with general anesthesia alone. Baseline characteristics of each group were analyzed and length of hospital
stay from PACU to discharge was compared between the two groups.

Results
378 patients were included in the study. 317 received general anesthesia with interscalene block, 61 received general anesthesia with no
block. Patients who received interscalene block vs no block were similar in mean age (66.58 yrs vs 66.04 yrs; p=0.709), gender (166
females and 151 males vs 28 females and 33 males; p=0.615), mean BMI (29.48 vs 29.78; p=0.725), current diagnosis of depression (6.62%
vs 4.92%; p=0.557), and ASA class II: III (0.40 vs 0.37; p=0.935). Mean LOS (SD; range) in patients with block was 3.49 days (1.07; 2 to 13) and
3.48 days (0.93; 2 to 6) for patients with no block. There was no significant difference in length of stay between the two groups (p=0.957).

Discussion
The addition of interscalene block to general anesthesia for total shoulder arthroplasty was found to have no significant effect on
hospital length of stay in this study. Interscalene block has been shown to reduce PACU stay in ambulatory shoulder surgery, but
additional factors may influence the hospital length of stay after total shoulder arthroplasty. For example, well-executed multimodal
analgesia is essential upon termination of block effect, and failure to control pain adequately post-block may result in prolongation of
hospital stay. Further evaluation is warranted to elucidate the factors determining length of stay and the efficacy of a multimodal
analgesia protocol for total shoulder arthroplasty patients.
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Disparities in anesthetic care for orthopedic
patients: a population based analysis
Stavros G. Memtsoudis, Jashvant Poeran, Mathias Opperer, Rehana Rasul, Madhu Mazumdar
Weill Cornell Medical College / Hospital for Special Surgery / Paracelsus Medical University

Introduction
Disparities in health care represent a major health policy issue as they are unjust, unethical and costly. Despite increasing evidence on
the effect of anesthesia type used for surgical procedures -particularly superior outcome after neuraxial anesthesia compared to
general anesthesia- there is a lack of data on potential disparities in this field. We therefore aimed to determine if anesthesia practice
(specifically: use of either neuraxial anesthesia, NA, or peripheral nerve block, PNB) differs by patient factors (age, race, gender,
insurance type) and hospital factors (size, location, teaching status).

Material and methods
In this retrospective cohort study we used the claims-based Premier Perspective database (Premier Inc., Charlotte, NC; 2006-2013) to
extract data from N=1,062,152 (540 hospitals) hip and knee arthroplasty procedures. Our institutional review board (IRB) waived the
requirement for their formal approval of the study. Univariable analyses and multilevel multivariable logistic regression models
measured associations between patient and hospital factors and NA or PNB use. Odds ratios (OR) and 95% confidence intervals (CI) are
reported for NA and PNB as separate outcomes.

Results
In the study cohort 22.2% (n=236,083) of patients received a neuraxial anesthetic and 17.9% (n=189,732) received a peripheral nerve
block. The use of NA decreased over the years (23.6% in 2006 versus 19.6% in 2013) while the use of peripheral nerve blocks increased
sharply from 2006 (13.3%) to 2013 (19.5%); P<0.0001. Univariably, while there were negligible differences in comorbidities between
groups, age (higher odds with increasing age), race (lower odds for particularly blacks and Hispanics), and insurance type (lower odds
for particularly Medicaid patients) were significantly (P<0.0001) associated with receiving NA or PNB. Interestingly, hospital factors also
showed strong associations, the strongest one being for teaching hospitals (versus non-teaching) for receiving NA: OR 0.57 CI 0.57-0.58;
P<0.0001. Effects remained in the multilevel models accounting for hospital-variation and relevant variables with most notably
consistently lower odds for black (versus white) and Medicaid (versus commercial insurance) patients for receiving NA (OR 0.83 to 0.92
and OR 0.79 to 0.91, respectively) while for receiving PNB lower odds were seen for Hispanic patients (OR 0.27 to 0.64); all P≤0.01.

Discussion
Significant disparities exist in the provision of regional anesthetic care with factors as race and insurance type being important
determinants of anesthetic practice. With these disparities identified, further in-depth research is required, especially in the context of
data suggesting that the choice of anesthesia type for orthopedic surgery significantly influences perioperative outcome. Considering
that the field of Anesthesiology does not have a track record in disparities research, we feel that our data are important and timely in
justifying not only further research but also interventions to reduce disparities as they do seem to exist in this field.
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Differential thromboembolic risk and prophylaxis
patterns by use of neuraxial anesthesia: orthopedic
surgery versus thoracic surgery
Jashvant Poeran, Crispiana Cozowicz, Umut Ozbek, Mathias Opperer, Rehana Rasul, Madhu Mazumdar, Stavros G. Memtsoudis
Icahn School of Medicine at Mount Sinai

Introduction
Neuraxial techniques (compared to general anesthesia) have been associated with superior patient outcomes in studies particularly
among patients undergoing elective orthopedic surgery. Demonstrated benefits include decreases in pulmonary complications. While
reduced thromboembolic risk has been reported with neuraxial anesthesia in joint arthroplasty patients, among other surgical
populations this relationship has not been well established. In addition, important covariates such as the use of pharmacologic
thromboprophylaxis in the setting of neuraxial anesthesia remain understudied. As thromboembolic prophylaxis strategies are one of
the main effect modifiers of not only perioperative thromboembolic risk but also the decision to utilize neuraxial anesthesia we aimed to
study the association between both in two types of surgery: hip/knee arthroplasties and lung resections.

Material and methods
In this retrospective cohort study we used the claims-based Premier Perspective database (Premier Inc., Charlotte, NC; 2006-2013) to
extract data from N=1,062,152 (540 hospitals) hip/knee arthroplasty procedures and N=19,611 (353 hospitals) lung resections for lung
cancer. Our institutional review board (IRB) waived the requirement for their formal approval of the study. Unadjusted analyses
measured associations between the use of neuraxial anesthesia (NA) and thromboembolic complications. In addition, the perioperative
use (defined as use on day of surgery and the day after) of anticoagulant drugs was assessed by anesthesia type; categories were:
aspirin, heparin, warfarin, other anticoagulants, and use of >1 agents (‘multiple’).

Results
Among patients undergoing hip/knee arthroplasties 22% (n=236,083) received NA while among lung resection patients 19% (n=3,742)
received NA. For hip/knee arthroplasties rates of thromboembolism were 0.56% for NA patients vs. 0.69% for those not receiving NA
(P<0.0001) with small but statistically significant differences in anticoagulant use between the two groups: aspirin 4.6% vs. 7.0%,
warfarin 27.3% vs. 26.0% , heparin 25.5% vs. 26.9%, other anticoagulants 9.8% vs. 10.7%, ‘multiple’ 27.5% vs. 23.0%, none 5.3% vs. 6.5%
(P<0.0001). For patients undergoing lung resections thromboembolism rates were 2.2% for NA patients vs. 1.9% for non-NA patients
(P=0.212) while, except for aspirin (8.0% vs. 7.2%) NA patients had lower rates of anticoagulant use: warfarin 0.2% vs. 0.3%, heparin
39.8% vs. 44.0%, other anticoagulants 0.3% vs. 1.0%, ‘multiple’ 14.8% vs. 18.7%, none 36.9% vs. 28.8% (P<0.0001).

Discussion
While we are in the phase of multivariable analyses, the current unadjusted analyses show differences in thromboembolism rates and
prophylaxis practices between patients undergoing hip/knee arthroplasties compared to patients undergoing lung resections based on
either receiving NA or not. The practice differences appear more pronounced in lung resections. This finding may be related to
procedure-specific differences in clinical-decision making regarding the use of NA and anticoagulants. Modifying factors are likely
related to the perceived risk of spinal hematoma and the inability to use more potent anticoagulants especially if epidural catheters
remain in place postoperatively, thus putting especially cancer patients, known to be hypercoagulable, at increased risk for thrombotic
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complications.
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Paravertebral nerve block in infants with prolonged
mechanical ventilation decreases opioid exposure
and ICU length of stay
Karen R. Boretsky, Sigrid Bardain, Russell Jennings, David Zurakowski, Brenda Dodson, David Waisel
Boston Children's Hospital

Introduction
Repeated thoracotomy incisions and prolonged intubation in infants undergoing staged repair of Long-Gap Esophageal Atresia(LGEA)
produce noxious stimuli that is treated with very high dose opioids and benzodiazepines associated with opioid tolerance, dependence,
prolonged ICU stays and potential negative neurocognitive development.1 But, poorly controlled pain in infants produces a stress
response that is exaggerated when compared to older patients and results in increased morbidity and also increased ICU length of stay.2
Epidural anesthesia is effective in decreasing pain and stress in infants but many LGEA patients have relative contraindications to
epidurals such as small weight, spinal anomalies, minor alterations in coagulation, and poor immune function. We sought to determine
the efficacy of paravertebral nerve block catheters (PVNB) in reducing opioid and benzodiazapine consumption in LGEA patients.
Secondary outcomes were to determine effects of PVNB catheters on number of axial-tension days, ventilator days, and ICU days.

Material and methods
A retrospective review of LGEA patients treated in the ICU was performed following IRB approvalPatients with PVNB catheters were
defined as cases. Historical controls were identified non-randomly. Demographic factors included Weight-for-age Z-score at ICU
admission (WAZ), primary versus secondary Foker process (FP), presence of other anomalies, and pre-operative gap length. Opioid and
sedative consumption were evaluated in equivalents (mg/kg/day) for 5 days following the Foker I and Foker II processes. Outcome
measures included number of axial tension days, ventilator days, and ICU days. Comparisons across groups were performed via t-tests
when comparing means. Outcome measures were compared using Mann-Whitney U-test.

Results
17 LGEA patients were identified; 11 had PVNB catheters and 6 were historical controls. WAZ at ICU admission (p=0.7), gap length (p=0.3),
congenital heart disease (p=1.0), and VACTERL (p=0.6) did not differ between groups at baseline. Statistically significant reductions in
morphine equivalents were seen postoperatively at certain time points (p=.03); there was a trend towards decreased use of midazolam.
Median effective ICU days were statistically different between the two groups. PVNB patients’ ICU length of stay was 40 days [IQR 34-45]
versus 71 Days [IQR 42-106] in controls (p=.02). Number of axial tension days(p=0.12) and number of ventilator days(p=0.4) did not differ
between groups.

Discussion
Data from a preliminary study suggest that insertion of PVNB catheters in infants with long-gap esophageal atresia undergoing
prolonged chemical paralysis and mechanical ventilation decreases opioid exposure and significantly shortens ICU length of stay. The
study looks at a small number of patients but the results show potentially important outcomes of a novel approach in a high-risk
population that is difficult to study. The results of this study may start an important conversation about the potential benefits of short
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term use of regional anesthesia for acute painful insults in patients undergoing protracted intubation. This is particularly important in
infants when exposure to excessive amount of opioids and a prolonged weaning process likely has developmental implications.
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Effect of local anesthetic concentration (0.2%
ropivacaine vs. 0.1% ropivacaine) on phrenic nerve
function, pulmonary function, and analgesia after
ultrasound-guided interscalene brachial plexus
block
Nabil Elkassabany, Lauren Keeney, Liting Chen, Andrew Wong, Vivian Khoury, Liu Jiabin
University of Pennsylvania

Introduction
Interscalene block (ISB) Provides anesthesia and analgesia for the shoulder as it anesthetizes the brachial and cervical plexus. A wellestablished side effect of the block is ipsilateral hemidiaphragm paresis in nearly 100% of patients. This side effect results from phrenic
nerve blockade and may preclude patients with COPD or other respiratory disease from receiving this block in the perioperative period.
The aim of the current study was to assess diaphragmatic excursion and pulmonary function tests (PFT) after ultrasound-guided
interscalene block performed with 20mL of either 0.2% or 0.1% ropivacaine.

Material and methods
After Institutional Review Board approval, written informed consent was obtained from all study participants. Fifty patients undergoing
shoulder arthroscopy were randomized to receive interscalene block with 20mL of either 0.2% or 0.1% ropivacaine. Diaphragmatic
function was assessed by sonographic measurement of diaphragm excursion. Pulmonary functions were tested using a portable PFT
machine. Measurements were recorded at three time points; before block placement, 30 minutes after the block, and in the post
anesthesia care unit (PACU) after completion of surgery. Motor and sensory assessments of the arm and shoulder were made at these
time intervals as well. All Patients underwent general endotracheal anesthesia. Additional outcome data included oxygen saturation,
pain scores and opioid usage in the PACU, and Quality of Recovery scores (QOR) and pain medication consumption up to 24 hours postoperatively.

Results
Patients’ demographics and baseline PFT values were not significantly different between the two study groups. PFTs (FVC, FEV1, and
PEF) were reduced in both groups when compared to baseline pre-block values. FVC was significantly more reduced 30 minutes after the
block and in PACU in the 0.2% group when compared with the 0.1% group (p=0.04, 0.03 respectively). Reduction in FEV1 was also
significantly less in the PACU in the low concentration group (p=0.04). In the PACU, Paradoxical movement of the diaphragm, when
excursion was assessed with an M mode ultrasound examination, occurred more frequently in the 0.2% versus 0.1% (16/24 versus 8/23,
p=0.03). There were no significant differences in pain scores, length of stay in the PACU, and total opioid consumption in the PACU
between the two groups.

Discussion
The use of low concentration ultrasound-guided interscalene brachial plexus block may be associated with less diaphragmatic
dysfunction and less reduction in spirometry values with no change in pain scores or opioid consumption when compared to a
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standard-volume block. The clinical significance of these differences needs to be further studied.
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10% Lidocaine as a potential neurolytic agent
Asma Asif, Sandeep Kataria, David Kim
Henry Ford Health System

Introduction
Neurolysis, whether chemical or thermal (Radio frequency ablation), are therapeutic options for chronic pain where the actual source
may be unknown and resistant to treatment. Of the chemical agents, phenol and alcohol are the most commonly used agents currently.
Local anesthetic, like lidocaine, are known neurotoxic agent especially in higher concentration, however, they have not been used or
studied as neurolytic agents. We hypothesize that higher concenteration lidocaine can be used as effective neurolytic agent.

Material and methods
In a retrospective electronic medical chart review from Jan 01, 2014 to Jan 15, 2015, we identified 26 patients who received 10%
Lidocaine as a neurolytic agent for various neuralgias. We gathered their demographic information, their primary diagnosis, date of
treatment, pre and post VAS pain scores, and duration of treatment effectiveness by reviewing follow up notes.

Results
A total of 26 patient received 10% Lidocaine as a neurolytic agent for various neuralgias.
Of the patient population, 7 patients received greater/lesser occipital nerve blocks for occipital neuralgia, where 5 out of 7 had 50%-75%
reduction in pain scores, which lasted about 4 months.
Four patients with osteoarthritis of hip/knee underwent geniculate nerve block, where 3 out of 4 had 50%-75% reduction in pain scores
lasting about 2 months. Three patients diagnosed with ilioinguinal neuralgia received ilioinguinal nerve block, and 2 out 3 patients had
50%-75% reduction in pain scores lasting about 1 month.
Two patients received intercoastal nerve blocks for intercoastal neuralgia with complete resolution of their symptoms that lasted about
4 months.
Other diagnosis that were included, were auriculotemporal neuralgia, coccygeal neuralgia, CRPS Type I, pelvic pain, sacroilitis, shoulder
pain, superficial peroneal, supraorbital neurlargia, tibial neurppathy, where everyone but 1 patient, who received superficial peroneal
nerve block, had complete resolution of their symptoms that lasted, on average, for about 3 months.

Discussion
Phenol and alcohol are the most commonly used neurolytic agents. However, these agent are not devoid of side effects especially
alcohol which causes pain on injection site. Some consider risk of complications with alcohol injection outweigh the benefits (1). Local
Anesthetics, known to be neurotoxic, are now being studied at our institute as a potential candidate for neurolysis. The mechanism for
Local Anesthetics induced neurotoxicity is not entirely known. Although severe Local Anesthetic induced injury kills neuronal cells via
necrosis, increasing evidence suggesting that, as severity decreases, apoptosis becomes the main mechanism of cell death (2).
Lidocaine, has been shown to induce apoptosis in neuronal cells in vitro through the activation of enzymes p38 MAPK, ERK and JNK (3).
Lirk et al also did in vivo experiment of injecting 0.2 ml of 15% Lidocaine in sciatic nerves of isoflurane anesthetized rats.
Histopathological examination after 7 days showed severe wallerian degeneration, hydropic and swollen axons, degenerated nerve
fibers, myelin blebbing epineurial and endoneurial collagen increase and vascular occlusion (3). Authors of this study have also used
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10% Lidocaine in a separate experiment for neurolysis in an animal model to confirm the histopathological changes as mentioned by
authors in the references. Here at our institute, we used ultrasound guided blocks for various neuralgias in our patients with mild to
moderate pain relief with history of various chronic neuralgias, for example, occipital neuralgias, osteoarthritis and illioinguinal
neuralgia to name a few, confirming that Lidocaine has neurolytic potential which needs to be further validated as a new class of
neurolytic agent.
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Histopathological Investigation of 10% Lidociane as
a Neurolytic agent: an Animal Model
Sandeep Kataria, Asma Asif, David Kim, Veena Shah
Henry Ford Health System

Introduction
Neurolysis, whether chemical or thermal ( e.g. Radio frequency ablation), is therapeutic option for chronic pain where the actual source
may be unknown or resistant to treatment. Of the chemical agents, phenol and alcohol are the most commonly used agents currently.
Local anesthetic, like lidocaine, are known neurotoxic agent especially in higher concentration, however, they have not been used or
studied as neurolytic agents. We hypothesize that higher concentration lidocaine can have neurolytic potential by observing
histological changes after injecting canine sciatic nerve with 10% lidocaine.

Material and methods
One adult dog’s both sciatic nerves were injected under the ultrasonographic guidance using posterior apporoach with 10 ml of normal
saline as control and 10 ml of 10% preservative free Lidocaine respectively. After 30 mintues sciatic nerves were carefully excised and
preserved in 10% buffered formalin fixative.. An observer unaware of the experimental groupings evaluated the both tissue sections with
Hematoxylin and Eosin stain.

Results
Lidocaine injected sciatic nerve section (Fig. 2) showed basophilic degeneration in the nerve fibers. There was marked cytoplasmic
vacuolation in the nerve fibers along with seperation of individual nerve cells and endoneurial edema. Histologic findings were normal in
sciatic nerves injected with normal saline (Fig 1).

Discussion
Phenol and alcohol are known to be neurotoxic therefore are used as neurolytic agents. These agent are not devoid of side effects
especially alcohol which causes pain on injection. Some consider risk of complications with alcohol injection outweighs the benefit (1).
Local anesthetics, again neurotoxic in higher concentrations, have not been studied as neurolytic agent.
The mechanism for local anesthetic induced neurotoxicty is not entirely clear. Although severe local anesthetic induced injury kills
neuronal cells via necrosis, increasing evidence suggests that, as severity decreases, apoptosis becomes the main mechanism of cell
death (2). Lidocaine, has been shown to induce apoptosis in neuronal cells in vitro through the activation of enzymes p38 MAPK, ERK and
JNK (3). They did in vivo experiment of injecting 0.2 ml of 15% lidocaine to sciatic nerves of isoflurane anesthetized rats.
Hisopathological examination after 7 days showed severe wallerian degeneration, hydropic and swollen axons, degenerated nerve
fibers, myelin blebbing epineurial and endoneurial collagen increase and vascular occlusion. The contact time in our experiment was 30
mintues demonsterating that neurotoxic effects are almost immediately evident. Kapur et al (4)injected 2% Lidocaine intraneurally and
perineurally in canine sciatic nerve. They did not find any histpathological evidence of nerve toxicity in the perineural group and even in
intra neural group only high injection pressure sub group showed nerve injury. Authors attributed high pressure intrafascicular injection
as a cause of nerve injury. We used ultrasound guided block to avoid intra neurial injection. The neurotoxicity of LA is dose dependant
(5). We used highest clinically available concenteratin of lidocaine (10%).
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The histological result of current investigation showed that 10% lidocaine when injected ultrasonographically around canine sciatic
nerve did result in degenerative changes making it a potential candidate as a neurolytic agent. Authors of this study have used 10%
lidociane for neurolysis in selected patients with occipital, gennicular and various other types of neuralgias, with promising success.
Future projects can further explore other local anesthetics e.g. Tetracaine which is more neurotoxic in comparison to lidocaine
introducing a whole new class of neurolytic agents.
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Figure 1. Normal Saline injection
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Figure 2. 10% Lidocaine injection
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Post Dural Puncture Headache and Treatments, a
Retrospective Study in West Texas
Clayton Adams, Kallol Chaudhuri
Texas Tech University Health Sciences Center

Introduction
Lumbar epidural anesthesia (LEA) for labor pain in parturient patients is a very common procedure for most anesthesiologists. An
unfortunately common complication is post dural puncture headache (PDPH). Studies have demonstrated the incidence rates of PDPH
to range from 0-33% of all epidurals performed (Denny). PDPH frequently follows a “wet tap” which is the appreciation of CSF during
placement of an epidural, though can occur without the detection of CSF. PDPH is often described as being a bilateral fronto-occipital
headache which is provoked by standing and eased with reclining supine (Morewood). It often develops within 24-48 hours of dural
puncture and may be associated with nausea, vomiting, and disturbances of vision and hearing (Gaiser, Choi). Treating PDPH most
often falls into two categories: conservative management and autologous epidural blood patch (AEBP). Conservative management
often consists of bedrest, hydration, oral caffeine, and at our institution, Fioricet (Ghaleb). AEBP involves collecting whole blood from
the patient and infusing it into the epidural space. At times, this procedure may need to be repeated more than once.
University Medical Center (UMC) in Lubbock, Texas is an academic institution where LEA is performed by anesthesiologists,
residents, and nurse anesthetists. In 2014, 2538 neuraxial procedures were carried out for laboring patients.

Material and methods
Retrospective data was collected from chart review of cases where either PDPH was identified, CSF was appreciated upon placement of
LEA, or a patient complained of headache. From this chart review, characteristics were compiled including documentation of CSF on
epidural placement, placement of spinal catheter, patient self-reported headache, conservative PDPH therapy initiated, and number of
AEBP performed.

Results
Of the 2538 neuraxial procedures performed in 2014 at UMC, 43 cases were identified as meeting the inclusion criteria for further
evaluation. 27 PDPH were identified putting the overall incidence at 1.06%. When CSF was appreciated upon placement, inserting the
catheter into the spinal space and leaving for 24 hours per department protocol caused PDPH 42.8% of the time. If wet tap was
appreciated but the catheter was placed in the epidural space, PDPH occurred in 81.8% of patients. PDPH that developed in the absence
of wet tap comprised 29.6% of the total PDPH subset. The development of PDPH without wet tap occurred in .3% of epidurals placed.
Those patients who developed PDPH and were treated with conservative measures obtained relief in 92.9% of cases. A single AEBP was
insufficient in providing relief in 23% of patients.

Discussion
Each institution has a different set of protocols for LEA and labor pain management. Differences appreciated in reported numbers often
are due to protocols, practitioners, and patient populations. Following our institutional guidelines, there appears to be a benefit in
placing a spinal catheter in the presence of wet tap (p <.05), though several studies have shown no benefit to this practice(Liu). This
practice may reduce PDPH by plugging the dural tear with the catheter (Charsley) or by causing inflammation of in the dura that helps
cose the tear (Dennehy, Yaksh).
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Conservative measures will likely have varied outcomes because of the variability in treatments and applications at each
institution. Our relatively high rate of success at 92.9% is likely due to many factors. If conservative measures are instituted, a
combination of hydration, bedrest, caffeine, and Fioricet are all ordered, as opposed to a stepwise treatment algorithm. Also, many
patients with severe symptoms bypass conservative measures and move straight to AEBP.
AEBP is an area where practices differ. Our protocols do not include prophylactic AEBP upon appreciation of wet tap. The
decision to perform AEBP is often made on the 2nd day post-partum. Some evidence shows that this delay can be beneficial (Loeser),
though our single AEBP failure rate of 23% is noticeably higher than their documented 4% failure rate if performed after 24 hours.
Boonmak noted that conflicting data on the efficacy of AEBP left the practice unable to be endorsed from a Cochran Review.
No one method for assuring the absence of PDPH following accidental dural puncture can be unequivocally proven in large multicenter
RCT (Apfel). There likely many causes for this to be the case. Patient characteritcs, provider differences, protocol interpretations, and
chance are likely the culprit. Local evaluation and strategic planning are more likely to show the most beneficial practices in a particular
environment. Adaptation to what these evaluations elucidate is critical in determining and delivering best practice.
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The Shocking Truth: Neurological Injury following
Peripheral Nerve Block
Mark Stevens, Gregory Mehaffey
University of Arkansas for Medical Sciences

Introduction
Neurological injury following peripheral nerve blockade is a rare complication but can result in catastrophic, long-term disability. This
well known complication has lead to numerous recommendations, such as the use of neurostimulation and ultrasound, avoidance of
high injection pressures and prevention of neural puncture, to reduce its incidence. During investigation of the following presentation,
an interesting cause emerged.

Material and methods
This case involved a 57 yo 64”, 104kg female with past medical history significant for diabetes mellitus, fibromyalgia, HTN and sickle cell
trait presented with complaints of left elbow pain in the orthopedic clinic. Patient was consented for left elbow arthroscopy with loose
body removal and ulnar nerve neuroplasty. Eight months prior, the patient underwent left sided carpal and cubital tunnel release under
supraclavicular plexus block. Currently, she complained of 7/10 pain at rest and 10/10 pain with activity of the left elbow and forearm
with tingling and numbness of the left 3-5th fingers. Patient consented to general anesthesia and with a posterative supraclavicular
brachial plexus block. Surgical details included total tourniquet time of 92 min at 250 mmHg on left proximal arm. The surgery was
uneventful and site was dressed with compression dressing extending from the wrist to the axilla. Following flexion and extension of all
digits, a supraclavicular block was performed and patient was discharged home.

Results
Five day later, the patient presented with burning pain from the elbow to fingers and sharp, somatic pain, localized erythema and
swelling noted at the medial aspect of the upper arm. The Anesthesia department was contacted for investigation of suspected brachial
plexus injury. Laboratory and imaging were ordered. Patient had no motor function of the elbow flexion/extension, positive wrist drop
and 1/5 finger intrinsics. Light touch and proprioception was somewhat intact. MRI revealed left brachial plexus root and trunks appear
to be normal in cervical region. There was abnormal signal throughout the proximal arm musculature suggestive of a deep tissue burn
injury and hemorrhage present in the short head of the biceps brachii. Fluid was seen in region of the posterior fibers of the deltoid,
pectoralis major and fibers of the latissimus dorsi.

Discussion
It was concluded that, given the recent history of surgery, the findings represented changes related to an electrical burn with some
grounding on EKG pads providing evidence for muscular involvement distant to the surgical site. With the compressive dressing in place,
the edematous process that developed cause a compressive neuropathy (predominantly radial nerve involvement), which was initially
masked by the peripheral nerve block.
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MRI of typical banding pattern of electrical burn with overlying subcutaneous edema and hemorrhage
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Ecchymosis with surrounding edema demarcated by marker line displaying hemorrhage in biceps brachii
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Dexmedetomidine improves supraclavicular
brachial plexus block quality and duration of
analgesia when used together with ropivacaine:
single center randomized control trial
Jinlei Li, Thomas Halaszynski
Yale University

Introduction
Brachial plexus nerve blockade has opioid sparing and analgesic benefits for upper extremity surgery.(1) However, single injection
techniques are limited by pharmacological profile of current long-acting local anesthetics (LA). Efforts to prolong block duration
(increase anesthetic dose, continuous catheters) are limited by medication therapeutic window and can present management
challenges. Co-administration of adjuvants (epinephrine, α2-agonists, steroids) as strategies to extend analgesia have been trialed. This
study investigated value of adding dexmedetomidine to ropivacaine during placement of supraclavicular brachial plexus blockade
(SCB) during upper extremity surgery.

Material and methods
Institutional review board approval/patient consent obtained and study had no financial conflict. Sixty patients for upper extremity
surgery received a SCB block and randomly assigned into 2 groups; Group I received 30 ml 0.5% ropivacaine and Group II received 75ug
of dexmedetomedine mixed with 30 ml 0.5% ropivacaine. Sample size was calculated to achieve a P value of 0.05. Following end points
were measured: onset of sensory/motor blockade, duration of sensory/motor block, visual analogue scale (VAS) pain scores, time to first
request/amount of rescue opioids, assessment of transition to pre-block status, and side-effect profile (bradycardia, hypotension
nausea/vomiting).

Results
Table 1 shows Group II patients revealed shorter time to sensory/motor block onset and longer duration of sensory/motor blockade,
prolonged analgesia, lower opioid rescue requirements, and lower VAS pain scores (Figure 1). Patients receiving dexmedetomidine
during SCB expressed a slower, less abrupt and gradual return to pre-block sensory level(s) compared to the more intense and
moderate-to-severe painful return of pre-block sensory levels for patients from Group I. All patients showed complete return to pre-block
sensory/motor levels and none revealed sensory/motor dysfunction/deficit(s). No statistical difference in side-effects observed (i.e.
bradycardia, hypotension, nausea, vomiting).

Discussion
Mixing α2-agonists with LA could have benefits during perineural administration (2,3) and this study demonstrated efficacious SCB
parameters without evidence of adverse events. Lack of Food and Drug Administration approval of adjuvants for perineuralapplication
may explain the few published trials on this topic, however, improved understanding of basic physiology and roles of targeted drug
delivery has lead to re-evaluation of α2-agonists in pain management.(4) Additional animal and clinical trials are warranted to establish
safety profiles and potential side effects before widespread clinical use of perineuraldexmedetomidine.
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Pubis symphysis injection for treatment of osteitis
pubis
Vivek Loomba, Stephen Campbell, Preetika Kataria, Aman Upadhyay
Henry Ford Hospital

Introduction
Osteitis pubis is a painful inflammation of the pubic symphysis and its surrounding attachments.1 Symphyseal cleft steroid injection has
been used to treat osteitis pubis, although some studies have shown no long-term benefit.1,4 We present the case of a morbidly obese
(BMI 40 kg/m2) 55 y/o African American female with a 9 month history of pelvic pain refractory to conservative measures who
underwent pubic symphysis injection with favorable results. She had undergone hysterectomy four years prior to the onset of
symptoms, but had no other abdominal or pelvic surgeries and was no longer sexually active. Evaluation by her gynecologist did not
reveal any abnormalities that could explain her symptoms. CT scan and ultrasound also did not reveal a clear etiology for her pain. Plain
films of the lumbosacral spine did however reveal a significant spondylolisthesis at L4-L5 and L5-S1 and right sacroiliitis.

Material and methods
The procedure was performed with the patient in the supine position. A 3.5-inch 22-ga spinal needle was guided with AP fluoroscopy
perpendicular to the skin until it contacted the periosteum of the pubic rami and the needle was gently walked into the joint space at
which point a characteristic change in resistance was noted. After negative aspiration for blood, air or other bodily contents 0.5 ml of
Isovue contrast was injected with good spread within the joint space without vascular uptake. (Figure 1) Again after negative aspiration
3 ml of a block solution containing contained 1ml of 1% preservative free lidocaine and 1ml-0.5% preservative-free Marcaine mixed with
40 mg of Depo-Medrol was injected slowly and incrementally into the joint space.

Results
The patient had resolution of her pain after the first injection that lasted ~1 month and returned for repeat injection which gave long
lasting relief. The patient was pain free at a return office visit 3 months later.

Discussion
Although the exact incidence of osteitis pubis is unknown, it is uncommonly reported. It should, however, be considered in the etiology
of patients with abdominal and pelvic pain. The most common etiology of osteitis pubis is traumatic injury typically in athletes,
although pregnancy, infection, metastatic disease and rheumatologic disease is also reported. Clinically patients can present with groin
pain, pubic tenderness and reproduction of symptoms with resisted hip adduction. MRI has superseded CT as the imaging modality of
choice and can reveal bone marrow edema and increased signal in the symphysis pubis.5 Treatment options have included activity
modification, physical therapy to strengthen hip flexors and adductors, NSAIDS, prolotherapy, curettage, wedge resection of the
symphysis pubis, extracorporeal shock wave therapy and corticosteroid injections with varying degrees of success.3, 4
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Radiofrequency Ablation of Sciatic Nerve
Neuroma for Treatment of Phantom Limb Pain: A
Case Report
Sam Nia, Andrew Greenwald, Anthony Sifonios, Andrew Kaufman
Rutgers, New Jersey Medical School

Introduction
Phantom limb pain (PLP) is a phenomenon seen in post-amputee patients whereby the patient reports a continuation of sensation from
the excised limb. Patients may report sensations as painful or as a proprioception of the defunct limb. There are over 1.6 million people
in the United States who are amputees, with an incidence of PLP reported as roughly 67%, yet some of these are only transient and
within the first six months postoperatively.
PLP is a multifocal pathophysiology, with etiologies theorized to begin in the severed neuronal axon, hyperexcitability of the dorsal horn
of the spinal cord, and sympathetic stimulation for provocation of PLP. The development of a neuroma frequently follows amputation,
which is thought to be principally implicated in PLP.
Therapy for PLP is primarily pharmacologic, with various therapies including peripherally acting agents including amitriptyline,
ropivicaine, bupivacaine, and botulinum toxin. Centrally acting anti-epileptics, opioids and ketamine have also been attempted, all with
various degrees of efficacy.

Material and methods
This is the case of a 65-year-old female with a medical history significant for right above-knee-amputation for chondrosarcoma of the
tibia, flap failure, and phantom limb pain. Initially, the patient presented to the pain clinic with complaints of stump pain and phantom
limb pain. The patient reported severe disability from the phantom limb pain, as it frequently escalated to a subjective 10/10. The
patient had failed conservative medical management with gabapentin, including escalation of dose to 300 mg Q8H PO. A TENS unit on
the left limb also delivered minimal relief. She also received prior radiofrequency ablation of neuromas along the sciatic nerve in the
past, with limited success. The patient refused opioid therapy. She was found radiographically to have a neuroma 9 cm from the distal
tip of the sciatic nerve in the stump, measuring 16 x 11 x 16 mm. On physical examination, there was hyperalgesia to palpation of the
triggerpoint of the neuroma.
Diagnostic block of the neuroma with infliftration of 0.25% bupivicaine and 40 mg of methylprednisone achieved 100% remission of the
phantom limb pain. Since the patient received outstanding, albeit temporary, relief with chemical ablation of the neuroma, she was
scheduled to undergo radiofrequency ablation of the neuroma.
Briefly, the right stump was sterilely prepared and the neuroma identified using ultrasonography. The overlying skin was anesthetized
with 1% lidocaine and a 20-gauge Stryker 100 mm insulated needle with a 5 mm active tip was inserted into the neuroma under direct
ultrasound visualization. The patient reported reproduction of the phantom limb pain with direct stimulation of the neuroma; which
was then injected with 0.25% bupivicaine. Subsequently, radiofrequency ablation of the neuroma began at 80 degrees C for 90 sec, when
the temperature of the neuroma reached 40 degrees C. This was repeated at distinct sites across the neuroma until a satisfactory
ablation was achieved. The patient tolerated the procedure well and had no complication. At 6 months follow up, she continues to
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report 100% relief of her phantom limb pain.

Results
Phantom limb pain has been present in medical literature for nearly five centuries, with first reports by the French military surgeon
Ambrose Pare. Despite multiple modalities for treatment, many patients remain unsatisified with current modalities. The novel use of
radiofrequency ablation has been effective for the treatment of this disabling process for our patient and may be looked to in the future
fo help other patients with similar pathologies.

Discussion
We report the successful treatment of phantom limb pain by using radiofrequency ablation of a sciatic nerve neuroma in a patient who
had trigger point hyperalgesia.
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Abstract: 458
Medically challenging case

Single Injection adductor canal block in morbidly
obese outpatient knee arthroscopy - quicker PACU
discharge
Reza Ramezankhani
Victor Valley Global Medical Center

Introduction
I have two cases of single injection U/S guided adductor canal blocks in morbidly obese day cases, BMI > 35. PACU turnover is reduced
by 10 - 15 minutes in these patients. Pain scores are 0-1 in the block group. Pts. can particiapate in passive ROM excercises immediately
without oral or IV pain medications. Pt. satisfaction is higher.

Material and methods
A sonosite U/S is used for each block. Local anesthetic is 30 cc of 0.375% plain bupivacaine. 22 gauge 6 inch B Braun stimuplex needle is
used in each case. Using an in plane approach the adductor canal is identified in the distal third of femur length using a high frequency
linear U/S probe and the needle is advanced and 15 cc of Local is deposited at the 12 o'clock position and 15 cc is deposited at the 7
o'clock position. No peri procedure complications are noted. IV sedation is provided with a propofol infusion pump throughout surgery.

Results
PACU pain scores are significantly reduced and pts. report a pain score of 0 or 1/10 on the VAS scale. Postop nausea is absent. Pts. are
able to engage in Passive ROM excercises immediately in PACU without pain and are discharged home 10-15 minutes earlier than non
block knee arthroscopy patients.

Discussion
Single injection adductor canal block is a good choice in outpatient knee arthroscopy patients and leads to quicker PACU discharge
with less postop complications such as nausea and pain.

References
Ultrasound guided adductor canal block for arthroscopic medial meniscectomy, Neil Hanson et. al. ResearchGate.com
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Abstract: 459
Medically challenging case

Radiofrequency Ablation of the Sphenopalatine
Ganglion using Cone Beam CT scan
Vivek Loomba, Hirsh Kaveeshvar, Aman Upadhyay, Vikas Shah
Henry ford hospital

Introduction
Cluster headaches (CH) are considered one the most painful primary headaches. CH is a trigemino-autonomic cephalgia with a
relatively low prevalence. Pooled data analysis suggest a lifetime prevalence of one in 1000 people1. Approximately 10% of patients have
chronic symptoms2. Typical therapies for chronic CH include include administration of corticosteroids, ergotamine, lithium carbonate,
methysergide maleate, calcium channel blockers, beta blockers, sumatriptan succinate, and oxygen. However 4-15% of suffers do not
obtain relief.2 The sphenopalantine ganglion (SPG) has been implicated in the pathophysiology of CH3. Percutaneous RFA of the SPG has
been shown to be an effective modality of treatment for patients with intractable chronic cluster headaches5.

Material and methods
A 30-year old right-handed male was referred to our clinic with a three year history of chronic daily headaches. The patient had been
complaining of episodic migraine, which had been progressively increasing for 2-3 years eventually becoming daily and prompting an
ER visit where on brain imaging he was found to have a pituitary macroadneoma.
He was referred to endocrinology and was started on medication management for presumed prolactinoma. A neurology work up was
unremarkable. He was not deemed to be a surgical candidate by neurosurgery team. He was unsuccessfully treated with NSAIDs,
loperamide, valproate, home oxygen, prednisone and verapamil. He was then referred to our pain clinic.
He described his symptoms as an episodic non-radiating headache in the right face, temple and behind the right eye, 7-10/10 in
intensity, associated with nausea, photophobia as well as nasal congestion and injection of the right eye. He underwent five right
transnasal sphenopalantine ganglion blocks with local anesthetic providing 50-100% relief for between 2-4 months on each occasion. It
was then decided to perform radiofrequency ablation of the right SPG to provide long-term relief.
For the procedure, the patient was placed in the supine position and with the head inside the biplane fluoroscopy, a true lateral view was
obtained with both ramii of the mandibles superimposed on each other to better visualize the pterygopalatine fossa as an “inverted
vase.” Then 1% lidocaine skin infiltration was performed and a curved 100mm radiofrequency cannula was inserted through this point.
At this point, a cone beam CT (CBCT) scan was used to assess the actual location of the tip of the radiofrequency cannula. Sensory
stimulation was started with 50 Hz to produce deep paresthesias behind the root of the nose at

Results
The patient had good pain relief for over 6 months.

Discussion
CBCT provides a high spatial resolution with isotropic voxel size, allowing for high-resolution image reconstruction in any plane,
including 3D rotational reconstructions9. In comparison to bi-plane fluoroscopy, CBCT offers improved anatomic visualization allowing
high accuracy instrumentation placement9. The use of CBCT before fluoroscopy potentially reduces patient radiation exposure.
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Abstract: 460
Scientific abstract: Regional anesthesia

MAXIMIZING EFFICIENCY: REGIONAL
ANESTHESIA BLOCKROOM THROUGHPUT
SIMULATION
Natalia Pawlowicz
University of Florida

Introduction
Our Acute Pain Medicine Service (APM) is fortunate to have a designated Block Room (BR). This study is aimed at analyzing the process
of admitting a patient to the BR and streamlining care to improve efficiency.

Material and methods
We received IRB approval for a retrospective review of pre-existing BR case logs, which contain the surgery scheduled, block performed,
and specific times including patient arrival in the BR, block start, block end, etc. This time sensitive data allowed us to build a
preliminary computerized model of patient throughput through the BR.

Results
By averaging the effect of different time and personnel variables in terms of efficiency measures (Figure 1), our virtual model of daily BR
activities runs independently as a Markov Chain simulation. Controlling starting variables allows us to predict whether scheduled blocks
will be performed on time.

Discussion
Once complete, we hope to use this model in reverse simulation to better predict patient’s estimated arrival times, stagger case starts,
and anticipate staffing based on the number and complexity of scheduled cases. We hope to minimize surgical delays and patient
anxiety, and create a streamlined infrastructure of BR operations to enable other institutions to implement more robust APM services.
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Abstract: 464
Scientific abstract: Acute pain

Transcutaneous Electrical Nerve Stimulator usage
in conjunction with regional anesthesia: A case
series
Jeffrey Kokott, Melanie Donnelly, Tamara Chambers
University of Wisconsin School of Medicine and Public Health

Introduction
Within the post-operative setting, solutions to uncontrolled pain continue to be elusive. While newer modalities such as regional
anesthesia, polypharmacy, and health psychology support have added both to satisfaction and outcomes, there continues to be room
for improvement. Transcutaneous Electrical Nerve Stimulation (TENS) units for pain control have been shown to be nearly free of
adverse effects. It has been proposed that they be used for post-operative pain control, but have not been examined in conjunction with
epidural anesthesia. We have recently changed our practice to include the use of TENS units in cases of pain that is poorly controlled
with an epidural catheter and our standard medication regimen. We describe the outcomes for a series of patients since that change.

Material and methods
Following IRB exemption, patients with epidural catheters in place were retrospectively reviewed and selected for study if a TENS unit
had been utilized while the epidural was in place. The patients were evaluated daily by the Acute Pain Service, with standard notes
written including an assessment of pain using the Numeric Rating Scale (NRS). Select demographic data, preoperative characteristics,
and relevant postoperative information were abstracted from the charts. Over 12 months, 72 patient charts were reviewed. Seven of
these patients were given TENS units for non-surgical site pain and were not included. Sixty-three patients underwent intra-abdominal
procedures and were selected for analysis.

Results
Summary table of main findings; age along top row, level of pain relief on far left column.
Excellent
Moderate
Minor
No relief

20-29
1
0
1
4

30-39
0
1
3
2

40-49
1
5
1
6

50-59
1
2
2
12

60-69
3
1
3
5

70-79
1
2
3
3

80-89
2
0
0
0

Discussion
This retrospectively reviewed case series leads to suggestion that there may be a benefit to the use of TENS units for post-operative
surgical site pain. While 53% of patients experienced some level of improved pain relief, it is difficult to sort out what benefits are due to
other interventions performed to improve pain control simultaneously and what benefit is placebo effect. Since there is virtually no
harm in using a TENS unit, any benefit is likely worth pursuing.
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Abstract: 465
Scientific abstract: Education

A comparative review of Learning Management
System (LMS) software for developing an online elearning platform in regional anesthesia
Herman Sehmbi, Ki Jinn Chin, Vincent Chan
Toronto Western Hospiatl

Introduction
Online e-learning (the use of electronic media in education) is increasingly popular amongst anesthesiology trainees (Matava). While
several excellent websites offer educational content on regional anesthesia, there is a relative lack of structured, interactive online
courses that offer the learner the ability to assess and obtain feedback on their progress. There are two main requirements for
development of such a course: (1) authoring software to create the content, and (2) learning management system (LMS) software for the
administration, documentation, tracking, reporting and delivery of the course content. We reviewed three of the commerciallyavailable LMS software solutions for hosting and managing a web-based interactive online course in regional anesthesia.

Material and methods
An annual cost of $6000 and availability of a trial version were set as prerequisites for testing systems. Each LMS was tested using a
Windows PC (Windows 8.1 OS, Intel Core i7 processor & 8 GB RAM) and a tablet device (iPad 2, Apple) on a 20 Mbps internet connection
(surfing speed), using Safari browser. We identified 5 essential domains for comparison: cost, administration, content hosting, audience
management, and continuing education. We also compared the systems across other 8 domains: e-Commerce, taxation, mobile, social,
gamification, reporting, globalization, and API (application program interface) integration.

Results
The results of our comparison are summarised in table 1 and table 2.
Table 1. Comparison of the essential features of LMS.
Domains
Cost (monthly)
in USD
Billed annually
Administration

Litmos(1)
100 users = $299
500 users = $699

Talent LMS(2)
100 users = $99
500 users = $199

iSpring Learn(3)
250 users = $197

Customisable themes, email templates,
Custom domain (internal or external)
Users: add, remove, assign type, groups

Limited customisation of
themes and other options

Not customisable, limited themes. Can
change colors, favicon, and company logo.
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Content
hosting

Audience
Management

Continuing
Education
Overall
impression

Most formats (audio, video, documents),
SCORM, surveys, tests, assignments.
Categories
Branched Navigation
Learning paths
Sequential ruling
Live session
Limits on access

Sign up
Single sign on (SSO)
Limited themes
Provides user information
Highly customisable email options
Terms & conditions page
Certification
Reassigning courses
No Marketplace
More costly but most customisable

Multiple formats

Many formats
No flash or web-content support
No YouTube videos

Categories
Branched Navigation
Learning paths
Sequential ruling
No Live session
Limits on access
Sign up
Single sign on (SSO)
Limited themes
Provides user information

No learning paths
No sequential ruling
No Live session

Certification
Reassigning courses
Marketplace
Best value for money

Certification
Reassigning courses
No Marketplace
Quite limited in features

Limits on access
Sign up
No SSO
Expanded user prolife
Terms & conditions page

Table 2. Comparison of the other features of LMS.
Domains
eCommerce

Litmos(1)
Can choose currency
PayPal/Stripe
Invoices
Discounts & coupons (through Shopify)

Taxation
Mobile integration

Automatic through PayPal
Only through browser
No iPad app
No offline content
Yes
Yes (have to create)
Excel or CSV
Customisable reports
Google analytics
22 languages supported
Cloud Storage: Box, Dropbox
SSO: Google
Webinars: Citrix
Merchants: Shopify, Salesforce, Tribe
HR
Best options, many features

Social integration
Gamification
Reporting and
Analytics
Globalization
API intergration

Overall impression

Talent LMS(2)
Can choose currency
PayPal/Stripe
Invoices,
Inbuilt discounts &
coupons
Automatic through PayPal
Only through browser
No iPad app
No offline content
Yes
Yes (pre-created)
Excel or CSV
Customisable reports

iSpring Learn(3)
Can choose PayPal or
Authorize.net
Invoices
No discounts or coupons

15 support
Yes but not out of the box

Limited
None

Best value for money

Quite limited in features

Automatic through PayPal
Laptop – through browser
iPad app
No
No
Excel or CSV
Customisable reports
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Abbreviations:
LMS: Learning Management System
RAM: Random access memory
API: Application program interface
SCORM: Sharable content object reference model
SSO: Single sign on
CSV: Comma-separated values

Discussion
Our testing revealed that overall, Litmos has the best features across all domains. In particular its out-of-the-box API integration has
great potential; however it is the most expensive. Talent LMS has many of the features that Litmos had, and represents the best value for
money in our opinion. iSpring Learn fell short in most domains, and was more expensive than Talent LMS.
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Abstract: 466
Scientific abstract: Chronic pain

An Epidemiological Overview of the Medical
Marijuana Patient in Vermont
Adam Toth, Gilbert Fanciullo
Dartmouth Hitchcock Medical Center

Introduction
In 2004 Vermont became the 9th state in the United States to permit access to medical marijuana (MM) for patients with specific medical
conditions. The purpose of this study is to highlight the characteristics of MM patients in Vermont, review provider to patient ratios,
compare results in Vermont to other states, and investigate the impact MM accessibility has had on the population.
Vermont, with a population of 626,630, opened four geographically dispersed dispensaries in 2013-14. While the number of patients
permitted to access MM was initially restricted to 1000, this was lifted in 2014 when the number of enrollees exceeded that limit.
Conditions qualifying for MM include debilitating symptoms related to AIDS, HIV, multiple sclerosis (MS), or any diseases or conditions
that cause intractable cachexia, severe pain, nausea or seizures. There is a state-mandated “sliding scale” for costs to increase
affordability of MM if patients are financially limited. Patients must choose a single dispensary, and decide between purchasing MM and
cultivating their own (seeds and clones must be purchased from the dispensary). Providers in states adjacent to Vermont are permitted
to attest for MM usage in Vermont.

Material and methods
Information was obtained through the Vermont Marijuana Registry (updated 12/18/2014). United States Census was accessed online for
state and county population data.

Results
76.1% of MM patients in Vermont were approved for the diagnosis of severe pain, with 2.9% approved for nausea, 1.6% for cachexia, and
2.1% for seizures. Other approvals were related to a diagnosis of cancer, AIDS, HIV or MS. This high proportion of severe pain is
consistent with data published in California, where pain sufferers represent 82.6% of MM users (Reinarman et al., 2011). The mean
provider:patient ratio in Vermont was reported as 1:3, with providers spanning four states (VT, NH, NY, MA).
MM users represent 2.1 per 1000 Vermont residents, with a mean age of 52. Comparatively, an estimated 14.9 per 1000 California
residents are approved for MM (ProCon.org), and 87.1% of these patients are younger than age 54 (Reinarman et al., 2011). Proximity to
a Vermont dispensary did not have a significant impact on likelihood of being registered in the Vermont Marijuana Registry.

Discussion
Chronic pain is the primary reason for patients to seek provider attestation for medical marijuana. There is sound evidence supporting
the analgesic mechanisms of cannabis, as well as its use as an adjunct or alternative to prescription pain medicines (Lucas, 2012). Laws
governing access to MM differ between states; compared to Vermont, California allows providers to attest for a broader range of
diagnoses or symptoms. Vermont providers are required to have a “bona fide health care professional patient relationship” of no less
than 6 months before recommending MM (Vcic.vermont.gov). In California, no such stipulation exists. These differences may partially
account for the lower percentage of Vermont residents who access MM.
The data gathered from Vermont Marijuana Registry will serve as a basis for future research, which includes plans to evaluate the
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impact medical marijuana has had on opioid prescriptions filled in Vermont.
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Abstract: 470
Scientific abstract: Acute pain

The Use of Intraoperative Beta-Blockers on
Postoperative Pain Outcomes
Stephen Yang, Juan Gómez Izquierdo, Gabriele Baldini
McGill University

Introduction
Postoperative pain is an important factor that determines the overall quality of recovery after surgery1. Beta-blockers have been used
as non-opioid adjuvants to improve postoperative pain. A systematic review and meta-analysis was performed to evaluate the effect of
intraoperative beta-blockers on postoperative outcomes.

Material and methods
Three databases (Medline, Embase, and the Cochrane Controlled Trials Register) were searched to identify randomized controlled trials
that evaluated the effects of beta-blockers on postoperative pain outcomes compared with a control group. Studies were evaluated and
selected based on the Validity and Inter-Rater Reliability Testing of Quality Assessment Instruments2in the Cochrane’s Handbook.
Outcomes assessed in this meta-analysis were postoperative opioid consumption, postoperative pain scores, incidence of nausea and
vomiting, need of antiemetic medication, length of hospital stay, and hemodynamic complications associated with the use of betablockers.

Results
Five studies were selected. Intravenous esmolol was the main beta-blocker used as analgesic adjuvant. A total of 130 patients received
intraoperative esmolol. There was a significant reduction in postoperative opioid consumption in the esmolol group ( MD: -8.55 mg; 95%
CI -12.31, -4.79 mg). Furthermore, there was also a reduction in the incidence of nausea and vomiting (OR: 0.31; 95% CI 0.18, 0.54), and
length of stay in the recovery room (MD:-24.7 minutes; 95% CI -52.6, 3.2 minutes). There was no significant difference in postoperative
pain score (MD:-0.49; 95% CI -1.35, 0.37). There was no increase in the incidence of hemodynamic complications.

Discussion
The use of intraoperative esmolol infusion during surgery decreased postoperative opioid consumption, the incidence of nausea and
vomiting, and the length of stay in the recovery room with minimal side effects.
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Abstract: 471
Scientific abstract: Regional anesthesia

Automated electronic regional block lists decrease
the rate of missed handoffs: implementation of a
new patient follow-up workflow using an
electronic medical record system.
Quentin Baca, Susan Rajan, Jean-Louis Horn
Stanford University

Introduction
Regional anesthesia techniques are increasingly common in hospital settings, and frequent patient care handoffs are opportunities
where key information can be lost and where care can be compromised. Careful tracking of and follow-up for patients who receive
regional blocks is a key component of appropriate care at our institution. Historically, follow-up of patients receiving regional
anesthesia was managed via a standalone database and handoffs in patient care for inpatients was managed informally via residentto-resident communication. The standalone database requires manual entry of information that already exists in the electronic medical
record (EMR) and is not able to interface with the EMR used by our hospital. We describe the implementation of an automated reportbased workflow in the EPIC EMR to identify and follow all patients who received regional anesthesia blocks. Further, we find that the rate
of “missed” handoffs decreased following implementation of this tool. We propose that this tool will enable improved continuity of
patient care and improve fidelity of regional block data outcomes that can be used in future quality assurance and research studies.

Material and methods
Using the EPIC EMR, an automated report was constructed using existing data fields to identify all patients receiving regional blocks.
The report included necessary demographic information to contact patients for follow-up and included details of the block that was
performed. This report was used by both the regional anesthesia team and the acute pain team to ensure that handoffs had been made
for every patient and that all patients had appropriate follow-up. Patients were either seen in the hospital by the acute pain team or
called by phone at home by the regional anesthesia team. Patients were assessed daily until the infusion catheter was removed and/or
the block was fully resolved.
The number of complete and “missed” handoffs performed by both the regional anesthesia team and the acute pain team were
collected by one resident for one month prior to implementation of the electronic follow-up list and for one month after the
implementation of the follow-up list. Each week during this period, the cases for the week were reviewed with both the regional
anesthesia service and the acute pain service to identify any patients who did not have a handoff to the acute pain team.

Results
In the four weeks prior to implementation of this system, there were 333 regional blocks performed and 2/333 (0.6%) did not have
appropriate follow-up. In the four weeks following implementation of the system, 292 blocks were performed with no missed handoffs
(0%).

Discussion
The implementation of a new patient follow-up workflow using an electronic medical record system decreased the rate of missed
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handoffs. This system allows accurate and appropriate patient follow-up after receiving a regional block and improves documentation
of these patient contacts. In addition, according to residents on the regional anesthesia service, this reduced the amount of time needed
to perform the follow-ups and improved the fidelity of the data related to these blocks as manual entry of the block information was no
longer needed. This has created a powerful tool that both improves patient care and can generate exportable outcomes data from the
EMR.
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Abstract: 472
Scientific abstract: Acute pain

Evaluation of Neurological Outcomes after
Interscalene Nerve Block for Ambulatory Shoulder
Surgery
Gaurav Rajpal, Megan Helen Cortazzo, Michael Kentor, Orebaugh Steven
Univ of Pittsburgh Med Ctr Anes Dept

Introduction
Reports of post-operative neurological symptoms after interscalene nerve block for shoulder surgery have revealed an incidence as high
as 14% (1). Some of these studies were performed before the availability of ultrasound guidance, and others have used relatively high
volumes of local anesthetic solutions (1-5). We prospectively followed 300 patients who underwent ultrasound-guided interscalene block
with relatively low volumes of local anesthetics, to determine rates of neurologic symptoms at 10 days and 30 days after surgery.

Material and methods
After IRB approval, we enrolled 300 patients scheduled for ambulatory shoulder surgery with a pre-operative single injection
interscalene block, followed by propofol/ketamine sedation in the operating room. Excluded were pediatric patients, ipsilateral preexisting neurologic abnormality, and other contra-indications to peripheral nerve blockade. Interscalene blocks were performed with
ultrasound guidance, with or without the use of peripheral nerve stimulator, utilizing 15-20 ml of either 0.5% bupivacaine, or a mixture of
bupivacaine/mepivacaine (in patients with obstructive sleep apnea). Patients were contacted by phone at 10 days to inquire about any
residual neurological symptoms outside of the immediate surgical region. For those with neurologic symptoms, a follow-up phone call
was made at 30 days to identify patients with persistent neurological symptoms, who were subsequently evaluated with
electromyography, and any other indicated diagnostic studies.
The primary outcome is frequency of neurologic symptoms at 10 days after surgery. Secondary outcomes include the incidence of
symptoms at 30 days, duration of the neurological symptom, correlation to a particular surgical type or block characteristic (such as
repeat attempt at nerve block, paresthesia, or needle re-directions) and results of examination/EMG for those with persistent symptoms

Results
Thus far, 290 patients have been contacted by phone at 10 days. The incidence of postoperative neurological symptoms at 10 days is 4.8
%. Only one patient (0.3%) had persistent symptoms at 30 days. Neurological symptoms included numbness, transient tingling and
paresthesias. The patient with persistent neurological symptom at 30 days was found to have altered sensation at the tip of index finger
and a normal EMG study.

Discussion
We found low incidence of persistent neurologic symptoms in this population. While incidence rates in the era prior to ultrasound were
considerably higher (1), our data is consistent with that of Liu, et al, who reported a 0.6% incidence of persistent neurologic symptoms
at four weeks (6). These results underscore the potential of ultrasound guidance to reduce persistent neurologic symptoms.
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Abstract: 473
Medically challenging case

Unusual Case of Quadriceps Weakness with
Femoral Nerve Block for Total Knee Arthroplasty
Peter Jin, Neesa Patel
University of California Los Angeles

Introduction
A femoral nerve block can provide analgesia for total knee arthroplasty, and is commonly associated with quadriceps motor weakness.
Motor function is usually regained once the local anesthetic effects have worn off. Femoral neuropathy is a rare complication, which
can present with motor and sensory changes for more than three months after femoral nerve block. We present a case in which a
patient presented with quadriceps weakness with full recovery of motor function in less than 1 month.

Material and methods
67 year old 92 kg, 5’9” ASA 3 male with history of CAD, hypertension, hyperlipidemia, history of lumbar stenosis L3-L5, presenting with
right knee osteoarthritis who underwent right total knee arthroplasty (TKA) under MAC and spinal anesthesia. In supine position,
femoral nerve catheter was placed using an Arrow Stimucath kit by palpating femoral artery and utilizing nerve stimulator technique. A
seventeen gauge 3.5” stimulating Touhy needle was used with patella motor response elicited at 1.2 mA with loss of response at 0.4 mA.
Stimulating catheter was placed through Touy needle followed by needle removal. Catheter placement confirmed with patella motor
response. Ten mL of bupivacaine 0.25% with 1:400,000 epinephrine was used as injectate. Procedure and surgery were performed
uneventfully without complications. In PACU, PNC infusion of ropivacaine 0.175% at basal rate of 6 mL/hr was started.
POD#1, Patient reported good pain control but complained of RLE numbness and unable to unweight LLE with difficulty ambulating
during physical therapy. Assuming significant motor block from infusion, femoral nerve catheter was removed.
POD#3, Patient complained of proximal RLE weakness (hip flexion and knee extension), inability to bear weight, and quadriceps feeling
sore/bruised, but with normal sensation and denied numbness, tingling or shooting pain. Motor exam showed 2/5 right hip flexion and
knee extension, 4/5 adduction and abduction, 5/5 strength in distal RLE movements, intact sensation. Neurology was consulted. CT
scan of RLE showed free air in the vastus medialis, extending proximal to around the inguinal ligament.
POD#4, Patient reported improved strength of RLE, but with similar motor exam.
POD#5, Patient’s quadriceps weakness continued to show improvement. Patient was discharged to skilled nursing facility for
rehabilitation.
POD#7, Patient was contacted via phone, and pt reported continued improvement of RLE weakness, “almost back to normal”.
POD#13, Patient seen in orthopedic clinic, and motor exam showed 5/5 strength of RLE.

Discussion
Femoral nerve blocks are commonly associated with quadriceps weakness following TKA. This case presents an example of weakness
that may not be attributed to nerve block directly. Patient’s weakness was most likely due to localized irritation of the muscle due to the
small pockets of air within and surrounding vastus medialis muscle. Air could have been due to tourniquet use during surgery or
possibly air entrained via nerve catheter. In conclusion, quadriceps weakness is a common issue after TKA, but not all cases may be due

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

to femoral nerve blocks.
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Comaprison of anesthetic modality for for
hemodynamic stability and postoperative pain in
diabetic foot patients undergoing minor lower
extremity amputation
Na Young Kim, Sun Joon Bai
Yonsei University College of Medicine

Introduction
Diabetic foot ulcer is the most common cause of non traumatic lower extremity amputations associated with diabetes. Traditionally
general and spinal anesthesia were the preferred modality of anesthesia. The use of regional nerve block has recently gained popularity,
however, without the supporting evidence of any benefits. The purpose of this study was to evaluate the comparison of anesthesia
modality for hemodynamic stability and postoperative pain in diabetic foot patients undergoing minor lower extremity amputation.

Material and methods
Between January 2012 and May 2014, clinical data from 86 diabetic patients, who underwent minor lower extremity amputation for
diabetic foot ulcer, were analyzed retrospectively. According to the modality of anesthesia, the patients were divided into three groups:
patients received either general anesthesia (Group A), spinal (Group B) or ultrasound-guided regional nerve blocks (Group C) as per
decision of the attending anesthesiologist. Data regarding post-operative pain scores, peri-operative hemodynamic and amounts of
additional analgesics, laboratory data, and other post-operative complication were evaluated.

Results
More patients in Group A and C were at ASA class III and than those of the Group B. The postoperative pain scoresof the three groups
showed significant differences over time through the linear mixed model analysis (p = 0.003). Patients in Group C required significantly
less pethidine during the first 6 hours after the surgery than those in Group A ( p = 0.038). There was significant difference of mean blood
pressure during the 30minutes of surgery between Group A and C.

Discussion
Disease severity was higher in Group A and C than those in Group B; however, the group C compared with group A, shown to be
significantly associated with perioperative hemodynamic stability and control of postoperative pain. Therefore, regional anesthesia
may be favorable for patients who accompany severe comorbidities.
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Review of the impact of a continuous femoral
nerve infusion after hip fractures on patient
outcome
Christopher Webb, Amanda Kumar, Pedro Tanaka, Jean-Louis Horn
Stanford University School of Medicine

Introduction
Hip fractures are common injuries often sustained by elderly patients that have an elevated burden of comorbidities. This results in
substantial post-operative morbidity and mortality of up to 33% at one year [1]. This study investigates the impact of early femoral
nerve catheter (FNC) placement in the emergency room after hip fracture requiring surgical correction.

Material and methods
After receiving IRB approval with waiver of informed consent, we conducted a retrospective cohort study of consecutive primary
unilateral total hip arthroplasty, hemiarthroplasty or cephalomedullary nail placement for patients with hip fractures. Cases were
matched for multiple variables over the course of 8 months (4 months before and 4 months after institution of a multidisciplinary pain
protocol incorporating early placement of a femoral nerve catheter in the emergency room). The primary outcomes were pain scores
assessed by an 11-point numeric rating scale and opioid use. Secondary outcomes were length of stay and perioperative delirium.

Results
One hundred and five patients underwent surgical correction for a hip fracture during the study period. Based on inclusion criteria, 58
patients were included in our analysis (29 who received a FNC and were treated within the multidisciplinary pain protocol and 29 who
did not receive a FNC). In the FNC group, pain scores (mean +/- SD) were significantly decreased immediately following block placement
(2 +/- 2.2, p=0.001) (Figure 1). Pain scores on post-operative day (POD) 0 (p=0.060), POD 1 (p=0.065), and POD 2 (0.192) were not
significantly different between those who received a FNC versus those who did not receive a FNC. Opioid use on POD 0 (p=0.232), POD 1
(p=0.180) and POD 2 (p=0.325) were also not significantly different between the two groups. Total opioid consumption in intravenous
morphine equivalents during the hospitalization was 47mg +/- 27.1mg in the FNC group as compared to 78mg +/- 75.7mg in the control
group (p=0.087). There was a trend toward longer length of stay in patients who received a FNC when compared to the control group (5
+/- 2.1 days vs. 4 +/- 1.4 days, p=0.224). There was no significant difference in the incidence of perioperative delirium.

Discussion
We found that pain scores were significantly decreased in patients who received a FNC immediately after block placement compared to
pre-block pain scores. Limitations of our study include a small sample size. We are currently investigating other outcome data, including
incidence of cardiopulmonary complications, renal failure, and chronic post-surgical pain, which are not significant at this time due to
the small cohort of patients. Further research is needed to truly determine the beneficial effects of regional anesthesia and multimodal
analgesia in this population.
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Timeout Compliance During Regional Anesthesia
Training
Jason Johns, Jean-Louis Horn
Stanford

Introduction
The American Society of Regional Anesthesia and Pain Medicine (ASRA) recently published a pre-block safety checklist designed to be
incorporated into the “timeout”. Given this growing emphasis on safety and timeout performance, we evaluated the compliance to the
standardized pre-block timeout by the individual trainees placing the block.

Material and methods
This project was approved by our IRB. One hundred surveys were filled out by the attending anesthesiologist supervising a resident or
fellow performing a peripheral nerve block. The primary question was whether or not the trainee performing the block initiated the
mandated pre-block timeout. In addition, the trainee’s experience level was noted and the duration of the timeout pause was recorded.
We calculated the percentage representing timeout compliance, analyzed compliance according to training level, and tabulated the
duration of the timeout.

Results
Trainees initiated a timeout an average of 56% of the time. Eighty of the one-hundred surveys included the time duration, with 71.2% of
them taking less than 1 minute and 28.2% of them taking between 1-5 minutes (Table 1). Resident compliance with timeout
performance improved over the course of the rotation from an initial 41.5% to 66%, while the fellow averaged the highest compliance
rate at 75% (Figure 1).
Table 1
Question
Trainee initiated timeout
Timeout took less than 1 minute
Timeout took between 1-5 minutes

Yes
56
57
23

No
44
-

Percent
56/100 = 56%
57/80 = 71.2%
23/80 = 28.2%

Discussion
Complex medical procedures inherently involve a number of risks including: over sedation during block placement, infection, LAST, and
wrong-site block.(1) Current literature has demonstrated that one method to minimize the risk of medical errors and improve compliance
with mandated protocols is the use of checklists.(2) Recognizing this, ASRA recently published its 9 point checklist designed to aid the
regionalist in providing safer anesthesia care.(3) Despite a low complication rate, there is clear value in utilizing a safety checklist prior to
block placement; it reminds the individual to perform simple, yet sometimes forgotten, tasks that help prevent error and prepare for
complication management. In this case, the timeout was not initiated by the trainee 44% of the time. This raises concern that trainees,
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and possibly many practicing anesthesiologists, frequently forget to perform a timeout. Trainee experience level did improve timeout
compliance but never to the desired 100%. This raises the question of whether there needs to be a dedicated member of the regional
team whose responsibility is to assure timeout compliance. Also, the perceived barrier of “production pressure” is a poor excuse not to
perform a timeout given that in the majority of cases it takes less than one minute to perform. Overall, more emphasis needs to be
placed on training providers to adhere to this valuable safety protocol.
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The visibility of echogenic needles: Comparison of
insertion angles
Reiko Tosaka, Tomoaki Yanaru
Fukuseikai Hospital

Introduction
Needle visualization is important for safe ultrasound (US)-guided nerve blocks. Echogenic needles are designed for increasing their
visibility during ultrasound scanning. No study has reported that the visibility of echogenic needles was compared with steeper angles.
The aim of this study was to evaluate the visibility of 6 echogenic needles at 4 needle angles (0,15,30,45-degrees) using a US training
model Blue Phantom (Advanced Medical Technologies, Kirkland, WA, U.S.A.).

Material and methods
M-Turbo (FUJIFILM Sonosite, Japan) with a high frequency linear array probe (HFL-38/13-6 MHz, FUJIFILM Sonosite, Japan) was used in
this study. Needles were inserted into the same plane along the US beam (in plane needle approach). Needles used in this study were
Stimuplex (22 gauge, B Braun Melsungen AG, Germany), UNIEVER (22 gauge, Unisis, Japan), Echoplex (22 gauge, VYGON, France), Type
CCR (22 gauge, Hakko, Japan), Plexufix (22 gauge, B Braun Melsungen AG, Germany), and PM-echo (22 gauge, Hakko, Japan). All needles
were inserted into the phantom at angles of 0,15,30,45-degrees relative to the horizontal plane. The images of needles were recorded for
analysis. Seven other anesthesiologists evaluated the visibility of six echogenic needles on three parts (tip, echogenic part, and shaft).
Visibility of each needle was scored on a five point scale: excellent=4,good=3,normal=2,poor=1,invisible=0.
We used the Wilcoxon signed-rank test. We calculated the total of points for each needle at each angle.

Results
The proportion of ratings for each needle score are summarized Figure 1.
The proportion of ratings at insertion angles of 45 degrees was less than 50 percent.
The visibility of all needles at insertion angles of 30 degrees was significantly better than that of 45 degrees (P<0.05).

Discussion
The proportion of ratings at insertion angles of 45 degrees was less than 50 percent to use echogenic needles. For safety to perform USguided nerve block, it is important to insert needles at angles of less than 30 degrees.
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Impact of preoperative forced-air warming on
perioperative thermoregulation in patients
undergoing total hip arthroplasty under neuraxial
anesthesia.
Kristopher M. Schroeder, Sean Riley, Tamara Chambers, John Shepler
University of Wisconsin School of Medicine and Public Health, Department of Anesthesiology

Introduction
Perioperative thermoregulation and the avoidance of hypothermia have been consistently linked to decreased perioperative blood loss
and wound infection. Total hip arthroplasty (THA) is a surgical procedure generally associated with difficult perioperative temperature
management. Patients undergoing THA under neuraxial anesthesia (NA) are subjected to numerous factors contributing to
hypothermia. These factors can be difficult to correct secondary to lateral positioning limiting cutaneous exposure available for forcedair warming (FAW). NA results in distributive heat losses, a decreased ability for patients to recognize hypothermia and decreased
requests for warming measures. Further heat loss occurs following exposure to the cold operating room environment while surgical
prep/draping occurs. These heat losses can be amplified in older patients secondary to decreased fat stores and thin cutaneous tissues.
We hypothesized that preoperative FAW in patients aged 55-85 versus intraoperative only FAW would result in improved perioperative
temperature management in patients undergoing elective THA repair under NA.

Material and methods
Following IRB approval and informed consent, 100 patients between the ages of 55-85 scheduled for elective THA under NA were
enrolled. Patients were randomized to receive preoperative FAW with the Bair PawsTM gown or no prewarming intervention.
Intraoperative warming was achieved with the use of upper body FAW using either the Bair PawsTM gown or the Bair HuggerTM (3M, St.
Paul, MN). All FAW devices were set to the highest temperature setting but patients or anesthesia providers were allowed to adjust the
temperature to their comfort or temperature readings. Temperature readings were recorded prior to any intervention, at incision, every
30 minutes in the operating room, on arrival and 60 minutes following arrival to the PACU using the SpotOnTM temperature monitoring
system(3M, St. Paul, MN).

Results
There was no statistical difference in preoperative variables (age, gender, BMI, baseline pain score, baseline temperature, time in OR or
intravenous fluid administration in the OR). Patient temperatures were significantly improved in the prewarming group at nearly all
time points measured. At the time of incision, mean patient temperature (35.7°C vs 35.4°C, p=0.004) and the incidence of patient
temperature >36°C (34% vs 13.7%, p=0.03) was greater in patients pre-warmed. If the SCIP definition for hypothermia is applied (patient
temperature <36°C within last 30 minutes in OR or within 15 minutes of end anesthesia time), hypothermia is reduced in prewarming
group (85.1% vs 98%, p=0.026). The prewarming group was associated with a 50 ml decrease in EBL (p=0.06) and a 25 percentage point
reduction (27.5% vs 2.1%, p=0.001) in shivering incidence. There was no significant difference in pain scores at discharge in the
prewarming vs not groups (1.9/10 vs 2.5/10, p=0.12).

Discussion
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The major finding of this study is that preoperative FAW in the setting of THA under NA results in a decreased incidence and lessened
degree of perioperative hypothermia and shivering. The clinical relevance of these findings is that aggressive attempts to warm patients
may be beneficial and required in older patients presenting for joint replacement surgery performed in the lateral position.

Tables/images

Disclosures
I confirm that I am aware of conflicts of interest in my presentation.
Details:
Equipment for study (Bair Paws Gowns and SpotOn temperature probes) and statistical assistance provided by 3M.

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Abstract: 482
Medically challenging case

Neuraxial Anesthesia in Patients with Histories of
Failed Intubation: a Report of Two Cases and the
Medical Decision Making Behind Them
Ben Ekstrom, MD, Neil Hanson, MD, Karen Roetman, MD
Virginia Mason Medical Center

Introduction
Neuraxial anesthesia has been described as an alternative to general anesthesia for abdominal, lower extremity, and thoracic
procedures; however, the presence of a difficult airway is an important consideration for the anesthesiologist when deciding which
technique to utilize. This is primarily because the central nervous system, respiratory, or cardiovascular adverse effects of neuraxial
blockade and surgical complications such as excessive blood loss or embolism can necessitate emergent airway management.

Material and methods
We present two patients with previous histories of failed intubation and difficult mask ventilation scheduled for elective lower extremity
surgery and describe their intraoperative course and outcomes. One patient had a history of severe ankylosing spondylitis and the other
was moderately obese. Both had documented unanticipated failed intubation attempts with subsequent successful positive pressure
ventilation either via mask or laryngeal mask airway (LMA).

Results
After confirming our patients met criteria outlined in Figure 1, IV access was obtained, standard ASA monitors were applied, and difficult
airway equipment and resuscitation medications were made available prior to attempting neuraxial blockade. Both patients had
successful subarachnoid blockade upon initial attempt. Intraoperatively, one patient had premature regression of the subarachnoid
block necessitating conversion to general anesthesia via LMA. The second patient had no intraoperative events. Both patients were kept
breathing spontaneously throughout their procedures. No surgical complications were encountered. Both patients had complete
regression of their neuraxial blocks and had uneventful recoveries.

Discussion
In the formulation of our anesthetic plans for these two cases, we identified important considerations regarding the safety of
performing neuraxial anesthesia in patients with confirmed or suspected difficult airway management. Our decision tree is summarized
in Figure 1. These considerations could guide clinicians to avoid neuraxial anesthesia when all criteria are not met or to
cautiously proceed with neuraxial blockade if the criteria are met. These considerations also may apply to other patient populations
such as parturients.

References
Batra YK et al. Total spinal anaesthesia following epidural test dose in an ankylosing spondylitic patient with anticipated difficult airway
undergoing total hip replacement Eur J Anaesthesiol, 2006.
Malan TP Jr, Johnson MD. The difficult airway in obstetric anesthesia: techniques for airway management and the role of regional
anesthesia. J Clin Anesth, 1988.

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Pan PH et al. Incidence and characteristics of failures in obstetric neuraxial analgesia and anesthesia: a retrospective analysis of 19,259
deliveries. Int J Obstet Anesth, 2004
Schelew BL, Vaghadia H. Ankylosing spondylitis and neuraxial anaesthesia--a 10 year review. Can J Anaesth, 1996.

Tables/images

Figure 1

Disclosures
I declare that there are no conflicts of interest or support that may cause bias in my presentation.

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Abstract: 483
Scientific abstract: Regional anesthesia

The incidence of diaphragmatic paresis in patients
under continuous interscalene block
Yoshihiro Fujiwara, Yuri Sumie, Yuko Sato, Shuji Kurokawa
DEPARTMENT OF ANESTHESIOLOGY, AICHI MEDICAL UNIVERSITY SCHOOL OF MEDICINE

Introduction
Single-shot interscalene block (ISB) using a large volume of local anesthetic inevitably results in ipsilateral diaphragmatic paresis(1).
However, the effect of continuous ISB on diaphragmatic function has never been examined. The objective of this study was to determine
the incidence of ipsilateral diaphragmatic paresis during continuous administration of ISB.

Material and methods
Twelve otherwise-healthy patients having shoulder surgery under general anesthesia combined with ISB were enrolled in this study.
General anesthesia was induced and maintained with propofol, remifentanil, fentanyl, and rocuronium. Before the induction of general
anesthesia, 30ml of 0.25% ropivacaine was administered to the interscalene groove under ultrasound guidance. Thereafter, the
continuous catheter was placed between the interscalene brachial plexus and middle scalene muscle. At the end of surgery continuous
infusion of 0.2% ropivacaine at 5ml/h was initiated. On the first postoperative morning (1POM) the incidence of diaphragmatic paresis
was evaluated by comparing the difference of the heights of diaphragms on chest X-ray. The incidences of hypoxemia, dyspnea, and
Numeric Rating Score(NRS) were also recorded.

Results
In seven out of 12 patients, chest X-ray on 1POM showed the elevation of ipsilateral diaphragm by more than 3cm. Neither hypoxemia
nor complaints of dyspnea was recorded. There was no significant correlations between NRS and the incidence of ipsilateral
diaphragma elevation.

Discussion
Diaphragmatic paresis is persistent on 1POM in about 60% of patients under continuous ISB. However, the diaphragmatic paresis
caused by continuous ISB does not result in clinically significant respiratory dysfunction.
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Biplanar imaging for real time Ultrasound guided
spinal anesthesia: From bench to bedside
Rakesh Sondekoppam Vijayashankar, Elvis Chen, Ameri Golafson, Terry Peters, Sugantha Ganapathy
Western University

Introduction
Neuraxial sonography has been increasingly popularized in the recent past both for pre-procedural scanning and for real time
performance. The previously described techniques of real time US guided spinal anesthesia have utilized 2D ultrasonography. We
wanted to evaluate the applicability of bi-planar ultrasonography for the performance of real time US guided spinal anesthesia.

Material and methods
Three different approaches to real time US guided spinal anesthesia (paramedian saggital approach, paramedian transverse approach
and paramedian oblique approach) were tested on a spine phantom developed in our institute. The plane showing the structures of
interest in both the planes were utilized for needling. In-plane needle entry into the interlaminar plane was tried in each probe positions
while visualizing the needle in both the axes. Based on the results from the phantom needling, longitudinal paramedian probe
positioning with saggital or transverse needle approaches were tested clinically in patients undergoing total knee arthroplasty.

Results
The transverse and longitudinal scans were better than the oblique approach in identifying the lamina, posterior complex, anterior
complex and the needle in both the axes. The spinal anesthesia was successfully performed clinically using the longitudinal parasaggital
probe orientation with longitudinal and transverse needle placements in 2 patients.

Discussion
Bi-planar image guided neuraxial anesthesia may provide additional information of the medial to lateral needle orientation during the
performance of longitudinal paramedian technique of real-time spinal anesthesia.
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Probe in parasaggital orientation for biplanar imaging with the primary axis in the parasaggital plane and secondary axis in the transverse interlaminar plane

Ultrasound image showing the needle in the interlaminar window as seen in the primary parasaggital plane and in the secondary transverse interlaminar plane
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LIDOCAINE OPPOSES MORPHINE-INDUCED VEGF
SECRETION BY PROSTATE CANCER CELLS
Effrossyni G. Votta-Velis, Kristine Ansenberger-Fricano, Andre Luelsdorf P. de Abreu, Marcelo Bonini, Alain Borgeat
University Of Illinois At Chicago, Jesse Brown VA Medical Center

Introduction
The ability of tumors to grow and metastasize is enhanced by neoangiogenesis, a process by which tumors become vascularized via
inducing the branching of existing vessels towards them. Tumors do so by producing vascular endothelial growth factor (VEGF) that
mobilizes endothelial cells to produce new vessels. Morphine is an opioid drug used for pain management in patients with cancer. It is
known for enhancing angiogenesis, an effect that according to our recent studies in lung endothelial cells is opposed by the local
anesthetic lidocaine.
The aim of this study was to examine whether lidocaine demonstrates an antiagiogenic effect in a variety of prostate cancer cell lines
(RWPE1 cells RPWE2, NB11/NB14 and WPE1-NB2665), that are mimicking various stages of prostate cancer progression from early premetastatic stage (RWPE1, RPWE2) to metastatic stage (WPE1-NB2665), by opposing morphine-induced VEGF secretion.

Material and methods
Human tumorigenic prostate epithelial cell lines derived from RWPE1 cells were used for the experiments. Cells were platted on 6 welldishes and left undisturbed until reaching 75% confluency. VEGF secretion was measured using a dot-blot system. The effect of
morphine and lidocaine at a concentration of 10 μM each, as well as their combined effect on VEGF secretion from the above cells lines
was measured. For studies of angiogenic potential a Boyden chamber transwell system was used with the prostate cancer cells seeded
at the bottom of the well and human microvascular endothelial cells platted on the insert. Co-cultured cells were left undisturbed and
endothelial cells migrating towards the cancerous epithelial layer were detected using Ve-Cadherin staining with specific antibodies.

Results
Using a variety of prostate cancer cell lines (RWPE1, RPWE2, NB11/NB14 WPE1-NB2665) mimicking various stages of prostate cancer
progression we found that VEGF secretion is maximal in the case of RWPE2, a cell line that represents an early pre-metastatic stage of
prostate cancer progression. Surprisingly, metastatic WPE1-NB2665 secreted the lowest levels of VEGF among the tumorigenic cell lines
studies. In contrast to RWPE2 where morphine markedly enhanced VEGF secretion, WPE1-NB2665 showed no response to morphine in
regards to VEGF secretion (Figure 1a). Interestingly, lidocaine suppressed morphine induced VEGF secretion in RWPE2 cells (Figure 1b).
Consistently, RWPE2 showed the highest angiogenic potential as indicated by the induction of endothelial cell migration (Figure 2).
Together our findings indicate that the combination of morphine with lidocaine should be tested as an approach to mitigate morphineinduced angiogenesis.

Discussion
Results obtained in vitro suggest that lidocaine may be suppressing the morphine angiogenic potential in some prostate cancer types
by decreasing the morphine induced production of VEGF. Our findings also indicate that the pro-angiogenic effects of morphine are
stage dependent being highest on cells representing prostate carcinoma in situ that are characterized by high basal VEGF secretion.
These results are very significant. Lidocaine infusions may acquire a distinct clinical application in the perioperative care of prostate
cancer patients treated with morphine for pain control.
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Fig. 1a-Basal VEGF production by prostate cancer cell lines. 1b-Lidocaine (L) effect on morphine (M) stimulated VEGF production by RWPE1 & RWPE2 cells. Treatment with M, L
and their combination was performed. VEGF secreted was quantified by dot blot.

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV
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Scientific abstract: Emerging technology

Improvements in Performance Using a HeadMounted Video Display in Simulated Regional
Anesthesia
Justin Bremer, David Nguyen, William McGrady, Terrie Vasilopoulos, Daneshvari Solanki, Rene Przkora
University of Florida

Introduction
Anesthesiologists performing peripheral nerve blocks under ultrasound guidance look frequently back and forth between the patient
and the ultrasound screen during the procedure. These head movements add time and complexity to the procedure. The head mounted
display (HMD) device is a commercially available head mounted video display. It is connected to the ultrasound machine and projects
the ultrasound image on the HMD glasses so that the anesthesiologist can monitor the screen without ever needing to look away from
the patient.
Based on our previously conducted preliminary studies, we hypothesized that the use of the HMD device would decrease the total
procedure time, and also operator head and ultrasound probe movements during a simulated nerve block.

Material and methods
The “Blue Phantom” was used to simulate a nerve block target. After IRB approval, verbal consent was obtained. Twenty participants,
at different levels of training/experience, were asked to perform a simulated nerve block under ultrasound guidance with and without
the HMD. The number of ultrasound probe and head movement and the time required to place the needle with and without the HMD
were recorded. Results were analyzed using a t-test and significance was accepted with p<0.05.

Results
Participants were significantly faster (7.1 vs. 10.9 sec) performing the simulated block with the HMD as compared to without the HMD.
Additionally, the HMD significantly decreased the number of operator head and ultrasound probe movements.

Discussion
Use of a head mounted display improved efficiency and human factors during simulated nerve blocks. This suggests that a clinical study
to see if this observation translates into a clinical setting is warranted.
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Abstract: 494
Medically challenging case

A Novel Approach to the Management of
Parsonage-Turner Syndrome
David Garas, Rano Faltas, Eugene Viscusi
Jefferson Medical College-Thomas Jefferson University

Introduction
Parsonage-Turner Syndrome (brachial plexus neuritis) is a rare, often idiopathic condition, which presents with the acute onset of
severe, continuous unilateral pain in the upper extremity, often extending to the trapezius, upper arm, forearm, and hand.

Material and methods
A 35-year-old male presented to the emergency room of an outside hospital with a four-day history of severe left upper arm and shoulder
pain. Recent medical history included recently resolved gastroenteritis along with a history of chronic lumbar pain. The extremity pain
was associated with weakness and loss of sensation in the affected extremity.

Results
Medical therapy was initiated at an outside hospital for suspected Parsonage-Turner’s syndrome, including prednisone, gabapentin,
ketorolac, oxycodone ER, and lidocaine patch. The pain remained refractory and thus the patient presented to our institution where
Acute Pain Management Service discontinued prednisone and augmented his multimodal analgesic approach with patient-controlled
analgesia and alternative opioid pharmacotherapy along with IV ketamine infusion, escalated gabapentin doses, and duloxetine
therapy, at which point the patient began to experience relief. The patient was hospitalized throughout the course of his pain
management as a result of the degree of his uncontrolled pain. By day 15, the patient was weaned off of ketamine, and by day 17 he had
experienced marked improvement and relief of symptoms.

Discussion
While conventional management of Parsonage-Turner Syndrome includes therapy consisting of corticosteroids, long-acting opioids,
and NSAIDs, this case offers an adjunct therapy of IV ketamine infusion along with other antineuropathic agents in the treatment of
brachial neuritis that is refractory to standard treatment measures.
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Scientific abstract: Regional anesthesia

Efficacy of Lipasomal Bupivcaine Infiltration in
Minimally Invasive Urologic Surgery
Victor Polshin, Ariel Schulman, Piyush Gupta, David Silver, Peter Homel, Jean-Paul Wuilleumier, Dennis Feierman
Maimonides Medical Center

Introduction
Advancement of minimally invasive urologic surgery progress was made in improving post-operative pain control, decreasing length of
stay, and decreasing recovery time1. A new extended release liposomal bupivacaine was FDA approved in 2011; it has been shown to
provide pain relief for up to 72 hours after infiltration into surgical wounds2 .This study was to see if liposomal bupivacaine infiltration
into the port sites after minimally invasive urologic surgery reduced the use of postoperative analgesics when compared to infiltration
with Bupivacaine.

Material and methods
After IRB approval, we preformed retrospective chart review of charts for patients from January 2013 through December 2014,
undergoing minimally invasive urologic surgeries. The Control group received 40ml of 0.25% bupivacaine, while the Study group
received a mixture of 20ml of 0.25% bupivacaine and 20ml of liposomal bupivacaine (Exparel). All opioid and ketorolac medications were
converted into morphine equivalents.

Results
175 charts were analyzed, 31 were excluded and 144 patients were included in the study. A Mann-Whitney u-test was used to calculate
statistical significance for the difference between two groups. No statistically significant difference in consumption of narcotics, or use
of all analgesics in the OR, PACU or postoperatively was detectable (Table 1, Figures 1 and 2).

Discussion
Our initial clinical impression was that patients receiving liposomal bupivacaine had superior postoperative pain control, and were
significantly more comfortable throughout their hospital stay. In fact, we thought that a randomized control study would be unethical.
However, this retrospective analysis shows no statistically significant decrease in the use of post-operative analgesia in the Study
group. Postoperatively, the rate of narcotic medication and total analgesic medications used was very low. In many cases, no analgesic
medication was administered.
The lack of a significant difference could be because patients undergoing minimally invasive robotically assisted laparoscopic urologic
surgery require less postoperative analgesia and this study type was underpowered. The inability to control for confounders may have
affected the data. For example, there was a difference in acetaminophen consumption, further confounded by the different routes of
administration (IV vs oral) and whether it was PRN or scheduled. The same applied for Toradol orders. Therefore, a prospective,
randomized blinded study is indicated, as this would allow us to control for other confounding pain medication, follow patients after
discharge, measure patient's pain scores and patient satisfaction
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EFFICACY AND SAFETY OF BILATERAL
PARAVERTEBRAL NERVE BLOCKADE AS AN
ALTERNATIVE TO THORACIC NEURAXIAL
ANALGESIA IN PEDIATRIC PATIENTS
Thomas Weismueller, Shelby L Cody, Sara Bitarafan, Karen Boretsky, Kai Matthes
Boston Children's Hospital

Introduction
Paravertebral nerve blocks have been increasingly used as an alternative to thoracic epidurals in adults. There is limited documentation
about the safety of paravertebral catheters in children. In particular, it is unclear whether bilateral paravertebral catheters can be used
as alternative to a single epidural catheter (1). The aim of this retrospective study was to evaluate the efficacy and safety of bilateral
paravertebral nerve blockade (PVNB) as an alternative to neuraxial thoracic analgesia.

Material and methods
This is a retrospective chart review of pediatric patients who had bilateral PVNB in the time period 3/2013 to 8/2014.Institutional Review
Board approval of Boston Children’s Hospital was obtained prior to the start of the study. Indications for PVNB, complication rates and
pain scores were compared. A linear ultrasound transducer was used in all cases with frequency of oscillation and transducer length
chosen based on individual patient characteristics of age, weight, and BMI.

Results
We placed 21 bilateral paravertebral catheters within a 1.5 year time period. The age of the patients ranged from one month to 17 years
(median 8 years) with an average weight of 34 kg ranging from 2.6 kg to 96 kg. Indications for PVNB were vertebral or spinal chord
abnormalities in 7 cases (33%), coagulopathy in one case (5 %), patient preference in one case (5 %) and anesthesiologist preference
was found in 12 cases (57%).
We did not observe any significant complications. The total complication rate was 14 %. Dislodgement of catheters occurred in one
case, leakage occurred in one case and minor bleeding was detected in another case. Mean length of paravertebral catheter duration
was 3.5 days. Median pain scores either assessed by Numeric Rating Scale or the Face, Legs, Activity, Cry, Consolability scale were
ranging from 0 to 1.5 from postoperative day 1 to 5. The mean morphine equivalent consumption was 0.47mg/kg per day with a range
from 0.13 to 0.72mg/kg/day while patients had indwelling catheters.

Discussion
We could demonstrate the safety and efficacy of bilateral paravertebral catheters used as an alternative to a thoracic epidural catheter
in this retrospective study. Bilateral PVNBs can be advantageous when neuraxial regional techniques are contraindicated due to
anatomical considerations. In the majority of cases, the primary anesthesia team chose to place bilateral paravertebral catheters in lieu
of a thoracic epidural even if the anatomy did not preclude neuraxial regional techniques. In this small series, bilateral PVNBs resulted in
low pain scores and overall low opioid consumption in pediatric patients. Large prospective studies are needed to further compare the
efficacy and incidence of complications for PVNBs in children.
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Studying The Histological Effects of Prolonged
Continuous Peripheral Nerve Blocks in Swine –
Challenges of the Model
Peter Bedocs, Mike Kent, Harold Gelfand, Crevan Reid, John Capacchione, Jason Longwell, Chester Buckenmaier, Erin Tracy
Defense and Veterans Center for Integrative Pain Management

Introduction
Local anesthetic infusion through a peripheral nerve catheter is a commonly used modality that plays an important role in the care of
civilians and wounded soldiers in the hospital and on the battlefield. Prolonged use of this technique has the theoretical potential to
produce myotoxic and neurotoxic lesions. Previous in vivo animal studies have investigated the long-term histological effects of single
injections of local anesthetics, but there is no published data on histological changes in neural and muscle tissue following prolonged
continuous peripheral nerve blocks (CPNBs). In this study we intended to characterize histological changes to neural and muscle tissue
at the site of infusion, using drug concentrations and rates similar to those used in clinical practice. The results would help determine
optimal concentration and maximal safe duration of CPNBs.

Material and methods
The project was a randomized controlled experimental study. 36 animals were randomized into 4 groups. Animals were treated with
Ropivacaine or Bupivacaine for 1 week or 2 weeks via CPNBs on one side, and saline control on the other, serving as their own control.
The rationale for the two durations was to determine the time of occurrence of the lesions. Peripheral nerve block catheters were placed
percutaneously with ultrasound guidance to the sciatic nerves bilaterally under anesthesia. Side 1 received a bolus dose of local
anesthetic (20 ml 0.5%) and a continuous infusion (0.2% Ropivacaine or 0.125% Bupivacaine at a rate of 3 ml/h) was started. On the
contralateral side (Side 2) a bolus dose (20 ml) and continuous infusion (3 ml/h) of normal saline was started. The animals were
recovered from anesthesia and kept under surveillance for the length of the study. At the end of the treatment period the infusions were
stopped and the animals were euthanized. Specimens of muscle and nerve tissue were harvested from the site, and tissue samples were
fixed and evaluated by blinded examiners unaware of the treatment group.

Results
We identified several challenges during the study, including difficulties with catheter placement and retention. Custom designed jackets
were used to hold the setup in place. During the initial recovery period after catheter placement, sedation was required to prevent
removal of the catheter. Infection rate was extremely high, so continuous antibiotic treatment was necessary in addition to the
prophylactic dose administered during the procedure. Animals needed single housing during treatment period to prevent interaction
with the setup. The infusion pumps needed frequent troubleshooting due to unusually high malfunction rate. The high rate of adverse
events forced the decrease of treatment duration to 1 and 2 weeks.

Discussion
After troubleshooting the challenges during the study, we collected tissue samples from all the animals. The majority of the animals
reached the modified endpoints of 1 and 2 weeks. The analysis of the tissue samples is ongoing. Histological results will be presented at
the time of the conference. Macroscopic evaluation showed signs of pronounced fibrosis and inflammation with cavernous lesions near
the catheter tip.
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Abstract: 506
Medically challenging case

Ultrasound Guided Phrenic Nerve Block for the
Treatment of Persistent Postoperative Hiccups
Thomas Cartwright, Boris Spektor
Emory University School of Medicine

Introduction
Phrenic nerve block (PNB) for the treatment of hiccups has been previously described
but is uncommonly utilized. We present a patient who underwent a whipple procedure
and subsequently developed hiccups on postoperative day 3 which continued for 72
hours until a right PNB was performed.

Material and methods
Three days after an uncomplicated whipple procedure our patient began to complain of
hiccups associated with nausea and abdominal pain. Medical therapy with intravenous
haloperidol was relatively contraindicated because of elevated liver function enzymes
and concern for sedation. No oral medications could be given secondary to bilious
nasogastric tube output.
PNB was discussed as a therapeutic option in light of limited medical alternatives.
We empirically concluded that right diaphragmatic irritation was responsible for the
hiccups, given the surgical location. Standard ASA monitors were applied. A highfrequency ultrasound probe was used to visualize the anterior scalene muscle and
hypoechoic phrenic nerve. A 2-inch 22 gauge needle was advanced laterally toward the
phrenic nerve. After negative aspiration, 10 ml of 0.25% bupivacaine was deposited
with spread immediately superficial to the anterior scalene muscle belly.

Results
The hiccups completely resolved along with the nausea and abdominal pain 15 minutes
post-block. Post-procedure room air oxygen saturation was 98% and the patient denied
dyspnea. Physical exam revealed no muscle weakness of the upper extremity but
sensory blockade of the superficial cervical plexus nerves was present. Isolated hiccups
started at 8 hours post-block and reached pre-block intensity at 24 hours.

Discussion
Hiccups are repeated spasmodic contraction of the diaphragm accompanied by closure
of the glottis. They result from various etiologies including phrenic nerve irritation
from intraoperative manipulation, toxic-metabolic disorders, and gastrointestinal
disorders. Persistent hiccups are defined as lasting greater than 48 hours. Hiccups are
treated pharmacologically with baclofen, valproic acid, chlorpromazine, or haloperidol.
Ultrasound has been used to determine which diaphragm is responsible.
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Both single shot PNB and catheter based local anesthetic infusions have been described.
The advantage of having a catheter is that if the hiccups recur after the block wears
off, an infusion can be started. The disadvantages include risk of infection, possible
catheter migration, increased equipment cost, and local anesthetic toxicity. A single
shot PNB is easier to perform and may be repeated as needed. Complications include
respiratory collapse in patients with severe pulmonary comorbidities or existing
contralateral hemidiaphragm paralysis. Another unintended consequence is upper
extremity motor blockade or sensory blockade. Our patient did have a sensory block
in the distribution of the superficial cervical plexus given close proximity. No other
reports have described unintended blockade of the upper extremity after PNB.
PNB as a single shot or catheter based infusion is a viable option in patients with
persistent hiccups who have failed or cannot receive other conservative therapy. Though short-lived, PNB dramatically improved our
patient's pain, nausea, and comfort.
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Ultrasound Image of the Phrenic Nerve and Anatomical Structures in Close Proximity. BP = Brachial Plexus, CA = Carotid Artery, SCM = Sternocleidomastiod
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Medically challenging case

Efficacy of a proprietary text streaming technology
to prevent severe pain associated with primary
trochlear headache: a case report.
M. Alexander Pitts-Kiefer, Netsere Tesfayohannes
Georgetown University Hospital, Department of Anesthesiology

Introduction
Primary trochlear headache (PTRH) refers to a syndrome characterized by severe pain originating from the periorbital trochlear region
without evidence of an inflammatory or systemic etiology. The condition is characterized by pain felt in the superomedial angle of the
orbit that is exacerbated by activities resulting in repetitive supraduction of the symptomatic eye. The pain is often refractory to
conventional therapies and can result in significant limitations of professional and psychosocial functioning.

Material and methods
We report the case of a 57-year-old woman with a ten-year history of PTRH refractory to treatment with NSAIDs, anti-epileptics, opioids,
and periorbital corticosteroid injections. Partial relief was provided by serial stellate ganglion blocks, however, the repetitive
supraduction caused by reading for longer than ten minutes continued to result in 10/10 sharp, stabbing pain in the superomedial angle
of her left orbit. These episodes of severe pain extended over multiple days and were accompanied by insomnia, anxiety, and
depression. Significant professional and social handicap resulted from this condition, including past loss of employment and the
necessity to change careers.
Spritz is a commercially available text streaming technology that enables reading with minimal eye movement by using a proprietary
electronic text delivery system where each word of a text appears sequentially in a rectangular box with the optimal recognition point
highlighted by a red letter. Because this technology minimizes supraduction, it was hypothesized that it may prevent painful
exacerbations of PTRH and reduce handicap. The patient was introduced to Spritz during an clinic visit and began using it ad lib on her
tablet computer.

Results
At one-month follow-up, the patient reported a pain score of 0/10 following 2 hours of reading using Spritz, which represents a
significant functional improvement. The patient also reported a significant subjective improvement in her psychological and emotional
health.

Discussion
This is the first known report of the application of Spritz technology to the treatment of disease. Although more studies are needed,
Spritz may have a significant future application in the care of patients who suffer from PTRH or other conditions.
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Slipping Rib Syndrome: An unusual Cause of
Abdominal Pain
Markand patel, Aman Upadhyay
Henry Ford Hospital

Introduction
Title: Slipping Rib Syndrome: An unusual Cause of Abdominal Pain

Introduction:
Slipping rib syndrome, also known as Tietze's syndrome, was first described 94 years ago by Alexander Tietze, it is a rare disorder defined
as a benign, painful, non-suppurative localized swelling of the lower ribs, most often involving the area of the ninth and tenth ribs. It is
more commonly seen in younger adults, and is not associated with seronegative spondyloarthropathies.

Material and methods
Pathophysoilogy:
The exact etiology and pathology of the disease are still unknown. In the early 90’s, there was a concern of association of seronegative
spondyloarthropathies and rheumatic diseases affecting the anterior chest wall to this condition but no concrete evidence has been
produced yet, partly due to the rare nature of the disease. Detailed examination of cases reported identified recurring subluxation of the
costal margins of the eighth, ninth, and tenth ribs due to disruption of fragile, fibrous articulations. Unlike ribs one to seven, which are
attached to the sternum, the eighth, ninth, and tenth ribs are attached only to each other by loose fibrous tissue. Paradoxically, when
the fibrous tissue between the ribs is incised, they come in contact with each other and become locked behind the adjoining rib so that
they come in close relationship to the intercostal nerves which are particularly vulnerable to even trivial trauma. On examination,
synovial membranes were not found to be pathognomonic lead to conclusion that the cause of the pain was recurrent, repetitive
irritation of the intercostal nerves, not a synovitis of the interchondral cartilages. These factors support the hypothesis that direct or
indirect trauma is the cause of the syndrome

Case Presentation:
A 63 years old female with PMHx of Hypertension , Asthma, Migraine was very recently referred to our pain clinic with complaint of left
upper quadrant abdominal pain for more than 2 years. The pain was in left upper quadrant, over the tenth rib, aching, 9/10 on VAS,
sometimes radiating to back, worse with activity and movement. She was seen by primary care physician for the same; given Tylenol,
Muscle relaxants without much relief. She was than referred to Gastroenterology for further work up. Advanced imaging, EGD, gastric
emptying study failed to identify the pathology. She could not recollect history of trauma or injury. On Examination, point tenderness on
left tenth rib was noted along with reproduction of similar pain on Hooking Maneuver.

Results
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Intervention:
Based on the literature review and case reports, we decided to proceed with left 8th, 9th and 10th intercostal nerve blocks. The block was
performed with ultrasound guidance which allows for direct visualization of the lung pleura, thus making it a safer procedure. Each
intercostal nerve was blocked with 2 mls of a block solution containing 9ml of 0.5% preservative free bupivacaine mixed with 40mg od
depo-medrol. Approximately 25 minutes following her block she had 0/10 pain in the left upper quadrant of her abdomen. She was able
to dress on her own and left clinic with no abdominal pain.

Discussion
Conclusion:
Prior to the use of nerve blocks for the differential diagnosis and treatment of slipping rib syndrome, many patients were treated by rest
and, or even surgery involving resection of the cartilaginous rib attachments and a portion of the rib. Once again, our case re-illustrates
that the use of intercostal nerve blocks can be used to diagnose and treat this rare cause.
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Two Novel Applications of a Spinal Cord
Stimulator: Complete Relief of Syringomyelia
Associated Pain, and Coincidental Treatment of
Erectile Dysfunction
Benton Pitkanen, Dominika James
UNC Hospitals

Introduction
We present a 47 yo Male with a five year history of a thoracic syrinx extending from T2-T6 causing significant neuropathic pain and
sensory loss from the trunk extending to his bilateral lower extremities. Additionally, his symptoms progressed to include bowel and
bladder incontinence and erectile dysfunction. After evaluation from three neurosurgeons, he was not found to be an appropriate
surgical candidate. He had failed all attempts at pharmacological management, physical therapy, and psychological counselling to
achieve adequate pain control. The patient was then offered a spinal cord stimulator trial as a last resort to provide him with significant
pain relief, without anticipation of improvement in his incontinence or ED.

Material and methods
The patient underwent a successful single lead percutaneous spinal cord stimulator trial. During his trial, in addition to 100% pain relief,
he was also able to achieve an erection without the use of a vacuum pump, something he was not able to accomplish for the previous
five years. Following the successful trial, the patient was taken to the operating theatre where a permanent device was implanted, with
the dual cylindrical leads positioned bilaterally just off midline extending from T7 to the T9 vertebral bodies. The leads were anchored to
the paravertebral fascia and the generator was placed in the right flank via a separate incision. The patient tolerated this well and there
were no procedural complications.

Results
The patient again experienced 100% pain relief and additionally, was still able to achieve an erection independently. These results were
maintained at one year following implantation. The patient was then lost to follow up, and when contacted at 3 years s/p
SCS implantation, his pain relief was still at 80% improvement without a single adjustment during that time interval.

Discussion
Neuromodulation with spinal cord stimulation has been successfully used in the treatment of several neuropathic pain syndromes such
as radiculopathy, failed back surgery syndrome, CRPS, post-herpetic neuralgia, as well as to a lesser extent for chronic migraine,
refractory angina pectoris, and PVD related pain.1 There is however very little information reported in the literature regarding the use of
SCS for syringomyelia related pain. We were able to identify only one other case report describing successful use of a cervical SCS for
syrinx related pain.2 In addition, this is the first known report of erectile dysfunction being treated by SCS, albeit incidentally. Pain
mechanisms related to syringomyelia are poorly defined, although pain is typically the presenting symptom along with segmental
sensory loss. Weakness, incontinence, and paralysis can develop if left untreated as the syrinx usually enlarges and elongates over time,
altering the symptoms based upon the location and compromise of the spinal cord.
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Abstract: 514
Scientific abstract: Education

Matched case-control study comparing hematocrit
change in total hip arthroplasty patients with and
without perioperative epsilon aminocaproic acid
administration
James Tan, Christopher Webb, Edward Mariano, Steven Woolson, Alex Kou, Edward Kim
Stanford University

Introduction
Tranexamic acid has been shown to decrease blood loss following total hip arthroplasty (THA) (1,2). Epsilon aminocaproic acid (EACA) is
an alternative antifibrinolytic and has been used at our institution for this indication. We hypothesized that EACA given intra-operatively
to THA patients will result in less hematocrit (Hct) decline from the preoperative to postoperative period.

Material and methods
With IRB approval and waiver of informed consent, we conducted a retrospective cohort study of consecutive primary unilateral THA
cases performed under neuraxial block with or without general anesthesia, matching case and controls on multiple variables, over the
course of 1 year (6 months before and 6 months after institution of a new perioperative EACA protocol involving a single IV dose of 100
mg/kg). The primary outcome was change in perioperative Hct measured as the difference between preoperative Hct and postoperative
day (POD) 1 Hct. Other outcomes included absolute Hct values, estimated blood loss (EBL), and transfusion requirement.

Results
One hundred eighty THA cases were performed during the period of study. Based on inclusion/exclusion criteria, 40 patients were
included in analyses (20 who received EACA and 20 who did not). Absolute preoperative Hct (mean+/-SD) was 42.3+/-2.9% while
postoperative Hct was 32.1+/-4.0% (p<0.001). Change in Hct was 11.1+/-4.8% for the non-EACA group and 9.3+/-2.9% for the group that
received EACA (p=0.153; Fig. 1). EBL was 520+/-267 ml in the non-EACA group and 498+/-207 ml in the EACA group (p=0.767). Surgical
duration was the only factor found to influence EBL (p<0.001) and Hct change (p<0.001). None of the patients required blood transfusion
perioperatively.

Discussion
Blood loss associated with THA produces a predictable decline in Hct from preoperative values, and the EACA regimen under study does
not affect this result. The optimal dosing regimen of EACA for THA is still not currently known, and prospective randomized clinical
studies are warranted.
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Abstract: 515
Medically challenging case

Combined celiac plexus block and transversus
abdominis plane block for post laparotomy pain
control, a case report.
Jaime Garzon-Serrano, George Velmahos, David Edwards, Abdolnabi Sabouri
Massachusetts General Hospital

Introduction
Visceral pain after open gastrointestinal tract surgery is a very common finding. Few options are available for its control, like epidural or
paravertebral blocks.1
Celiac Plexus Block (CPB) has been used for visceral pain control after abdominal surgery.2
We present a patient that received intraoperative CPB and TAP for pain control after extensive abdominal surgery.

Results
A 50-year-old woman with no significant medical history other than complicated diverticulitis scheduled for ventral hernia repair,
ileostomy takedown, small bowel resection and anastomosis. She refused an epidural for postoperative pain control. In consultation
with the surgical team, we offered her a combined TAP and CPB, which she agreed to proceed.
Patient underwent uneventful general anesthesia and surgery. The incision involved the dermatomal levels from T7 to L1 in the midline.
Approximately 4.5 hours into surgery, the celiac plexus block was performed by the surgeon using 30 cc of bupivacaine 0.25% with
Epinephrine 1:200.000 via 25g spinal needle. This was injected into the celiac plexus on each side of the aorta, taking care to displace the
IVC laterally and before closure of abdominal fascia (Figure).
Bilateral TAP blocks were performed after closure of the skin, using a 80mm 20g sonoplex pajunk ® needle, guided by ultrasound, using
15ml of bupivacaine 0.25% with Epinephrine 1:200.000 on each side. A total of 13 mg of IV morphine were given intraoperatively with the
last dose of 5 mg given 2.5 hours before CPB.
Pain score was 0/10 upon arrival to PACU. After 90 minutes, she was started on a hydromorphone PCA, 0.4 mg total were given during
her stay in the PACU.
She required 5.1 mg of hydromorphone on postoperative day (POD) zero and a total of 22.3 mg on POD 1.
Follow-up on POD 1, patient was very satisfied with pain control until the morning after surgery. Her main discomfort was at the upper
incision site. Patient was discharged on POD 5 with no complications and good pain control.

Discussion
Sensory innervation of the gastrointestinal tract from the lower esophagus to transverse colon is provided by the celiac plexus.
Abdominal wall innervation is supplied by intercostal segmental nerves from T6 to L1.
With CPB we were able to provide visceral pain control and TAP block covered the parietal peritoneum, fascia and skin at the site of the
incision.
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Therefore, combination of TAP and CPB effectively reduced the immediate postoperative pain up to 3-4 hours. In the immediate
postoperative period her pain medications were used mostly for abdominal incision that likely was not covered by TAP.
Studies are needed to evaluate the efficacy of combined TAP and CPB as an alternative technique for post-laparotomy pain control.
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Abstract: 516
Medically challenging case

An alternative approach to the anesthetic
management of bilateral humerus fractures in a
medically complex elderly patient using regional
anesthesia.
William Potter
University of Alabama at Birmingham

Introduction
The U.S. patient population is aging at an unprecedented rate. The CDC predicts that the number of Americans over the age of 65 will
more than double by the year 2030 to over 71 million1. Because an increasing portion of our population is now living longer, and the
absolute number of older people is increasing, more surgeries are being performed on older patients than ever before. In 2007 patients
over the age of 65 accounted for 43% of all inpatient hospital days and this number is likely to increase. Additionally, the normal
physiology of aging is associated with alterations in pharmacodynamics, and pharmacokinetics. Older adults also have increased
presence of co-morbidities and the combination of these factors ultimately leads to an increased risk of perioperative mortality2. To
reduce this risk, special care must be taken when developing an anesthetic plan for this patient population. Although convincing data
has been hard to acquire showing reduced mortality associated with regional anesthesia, we remain optimistic that the selected use of
regional anesthesia can provide good benefit when applied to the correct patient in the correct setting. With this background we
present a case of successful pain management of a complex geriatric patient using a combined technique of multimodal analgesia and
regional anesthesia for a right reverse total shoulder replacement and left proximal intermedullary nail for bilateral humerus fractures.
Written informed consent for the procedures was obtained from the patient and the patient gave written consent to have the details of
her case shared in this report. Our institution does not require IRB review of case reports.

Material and methods
Mrs. S is a 71-year-old female with a past medical history significant for hypertension, coronary artery disease, type II diabetes mellitus,
previous cerebral vascular accident, and chronic obstructive pulmonary disease requiring home oxygen. She originally presented to the
emergency department after a hot air balloon accident caused bilateral shoulder pain and she was subsequently found to have bilateral
non-displaced humerus fractures. Initial management was non-surgical and the patient was placed in sling immobilization and
scheduled for routine follow up with the orthopedic clinic. Prior to her orthopedic return visit she returned to the emergency department
with altered mental status. The geriatric medicine service was consulted given her previously high level of function in the setting of
acute delirium. Ultimately her AMS was thought to be multi-factorial with contributing factors including pain, recent opioid use, chronic
electrolyte abnormalities and possible alcohol withdrawal. After several days her delirium resolved and the patient was discharged
home on a simplified medical regimen. On return to the orthopedic clinic, the patient was now found to have significantly displaced
bilateral humerus fractures and she was scheduled for surgical repair. Staged procedures were recommended to the patient but she
refused. She was seen the same day in our pre-anesthetic evaluation clinic and evaluated and consented for both regional and general
anesthesia. Given the patient’s recent delirium and geriatric medicine’s recommendations to minimize opioids, as well as her history of
COPD, we elected to place bilateral ultrasound guided single shot suprascapular and axillary nerve blocks using 0.5% ropivicaine in
addition to dexamethasone and clonidine as adjuvants.. She tolerated the procedure well. She underwent a general anesthetic and
received a total of 100 mcg of fentanyl. Operative repair was completed without intraoperative complication. She was able to
participate in physical and occupational therapy and was weaned to oral analgesics on postoperative day one. She was discharged
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home on postoperative day four.

Results
see discussion

Discussion
Mrs. S. presented several challenges to optimal anesthetic management. In addition to her increased perioperative mortality risk due to
her multiple co-morbidities, she was also at a significantly increased risk of postoperative delirium given her age and recent admission
for altered mental status3. Delirium is not only a distressing event, it is also associated with poor functional recovery after joint
replacement, increased morbidity and mortality, and increased length of hospital stay4, 5,6. Furthermore, there is some suggestion that
both uncontrolled pain and the use of opioids in the postoperative period increase the incidence of delirium7, 8,9. For these reasons, we
felt that Mrs. S. was an ideal candidate for regional analgesia.
Traditionally, the interscalene nerve block of the brachial plexus at C5, C6, and C7 has been used to manage perioperative analgesia for
surgeries of the shoulder. However, interscalene blocks have a reported 100% incidence of phrenic nerve palsy, which eliminated
bilateral interscalene blocks from consideration10. In fact, unilateral phrenic nerve palsy can cause respiratory complications in patients
with pre-existing pulmonary disease11.
Instead of performing the more traditional interscalene approach to the brachial plexus, we achieved analgesia by individually blocking
the nerves that provide sensation to the shoulders via bilateral single shot suprascapular and axillary nerve blocks. Shoulder analgesia
is principally achieved with blockade of the suprascapular and axillary nerves; however, there is minor contributory innervation to the
shoulder by the subscapular, lateral pectoral and musculocutaneous nerves.
Using ultrasound guidance with a high frequency linear probe we identified the suprascupular notch. The long axis of the probe was
placed in the coronal plane over the lateral scapula. Color Doppler was utilized to identify the suprascapular artery. While maintaining
continuous visualization of the needle in the long axis an 18-gauge touhey needle was inserted from medial to lateral. 10 cc of injectate
was deposited within the suprascapular notch. We attempted to identify the circumflex artery for blockade of the axillary nerve but
were unsuccessful because of significant pain associated with positioning. Thus, using the ultrasound we followed the periosteum of the
proximal humerus cephelad until it met the joint capsule. We then infiltrated 10 cc of injectate 1 cm caudal to this point.
In summary, we used the combination of bilateral suprascapular and axillary nerve blocks to achieve adequate postoperative analgesia
in an elderly medically complex patient with a recent history of altered mental status and a relative contraindication to interscalene
brachial plexus block. We hope that it will provide others an example of the application of regional anesthesia to better achieve
perioperative anesthetic goals.
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Abstract: 517
Scientific abstract: Chronic pain

Study to Comprehensively Calculate Risk of
Aberrant behavior to Opioids by Incorporating
Genetic and Phenotypic Risk Factors in Pain
Patients.
Tobore Onojighofia, Tobore Onojighofia, Bilikis Akindele, Dan Schwarz, Brian Meshkin

Introduction
According to the CDC, nearly three out of four prescription drug overdoses are caused by prescription opioid pain relievers. The misuse
and abuse of prescription opioid pain relievers was responsible for more than 475,000 emergency department visits in 2009, a number
that nearly doubled in just five years. . A recent study estimated that in 2006 the total cost in the United States of nonmedical use of
prescription opioids was $53.4 billion (Hansen et al. (2011). Thus, it has become extremely important to be able to effectively predict a
patient’s risk of aberrant behavior if given opioid pain relievers. The objective of this study is to determine the predictability of aberrant
behavior to opioids (misuse, abuse, dependence and addiction) by using a comprehensive scoring algorithm that incorporates single
nucleotide polymorphisms affecting neurochemistry of the mesolimbic reward system and phenotypic risk factors.

Material and methods
162 pain subjects randomly selected from five clinical sites in the US. 80 diagnosed with Opioid drug dependence (ODD, ICD code 304.01)
and 82 controls. Subjects were genotyped using TaqMan SNP genotyping assays (Life Technologies, Carlsbad, CA). A scoring algorithm,
the Opioid Risk Index (ORI) score was calculated to predict risk of aberrant behavior to opioid pain relievers. The ORI is a scale of 0-52
that predicts risk of aberrant behavior to opioid pain relievers by incorporating both genetics and phenotypic risk factors.

Results
A cross tab analysis using IBM SPSS found a significant association between ODD and a NRI score of greater than or equal to 13.
(Pearson Chi-Square = <0.05), Fishers Exact= <0.05, Sensitivity= 80.00 % (95% CI: 69.56 % to 88.11 %) Specificity= 93.90 % (95% CI: 86.33 %
to 97.97 %), 92.75 % (95% CI: 83.88 % to 97.58 %), 82.80 % (95% CI: 73.57 % to 89.83 %), PLR =13.12 (95% CI: 5.57 to 30.89) NLR= 0.21 (95%
CI: 0.14 to 0.33). Low (0-11), Moderate (12-23) and High risk (24 and greater) groups were calculated for the ORI by comparing it to the
ORT (Opioid risk tool). The results of the low, moderate and high risk groups derived from the ORI were much better compared to same
groups in the ORT.

Discussion
This study suggests that an ORI score of greater than or equal to 13 is a good cutoff to predict risk of aberrant behavior to opioid pain
relievers. The ORI is also a useful tool to effectively stratify patients with risk of abusing opioids into low, moderate and high risk groups.
In addition, the study showed that the ORI test may be a more robust test to help clinicians predict a patient’s likelihood of aberrant
behavior if given opioid pain relievers compared to the ORT test (current gold standard). It could therefore be employed before
commencement or during therapy with opioid pain relievers to stem the tide of prescription opioid misuse/abuse.
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Abstract: 519
Medically challenging case

Postoperative pain control after the laparoscopic
cholecystectomy converted to open procedure
Tomoaki Yanaru, Reiko Tosaka
Fukuseikai Hospital

Introduction
Transversus abdominis plane (TAP) block is effective to post operative pain control for laparoscopic cholecystectomy (LC). 1 However
the LC is converted to open procedure, postoperative pain control may be difficult. We investigated that the continuous thoracic
paravertebral block (TPVB) was effective to control postoperative analgesia when the LC is converted to open procedure. This is the first
report that TPVB is used to postoperative pain control when the LC is converted to open procedure.

Material and methods
[Case 1]
A 75-year-old man, 164 cm and 72 kg, was scheduled for conventional multi-port LC. General anesthesia was maintained with bilateral
ultrasound (US)-guided subcostal TAP block (Total 0.25% levobupivacaine 40 mL). The LC converted to open procedure. After operation,
a right-side thoracic paravertebral block at the level of T6/T7 was performed with 20 mL of 0.25% levobupivacaine. Postoperative pain
treatment consisted of patient-controlled analgesia (PCA) with a continuous infusion of lovobupivacaine 0.25% (5 mL/hr) in a thoracic
paravertebral catheter.
Numeric rating scale (NRS) pain scores ware 0 at the time after surgery. NRS pain scores were 7 at 12.5 hrs after surgery, so diclofenac 50
mg was used.

Results
[Case 2]
A 52-year-old man, 164 cm and 65 kg, was scheduled for single-port LC. General anesthesia was maintained with bilateral US-guided
lateral TAP block (Total 0.25% levobupivacaine 40 mL). The LC converted to open procedure. After operation, a right-side thoracic
paravertebral block at the level of T7/T8 was performed with 20 mL of 0.25% levobupivacaine. Postoperative pain treatment consisted
of PCA with a continuous infusion of lovobupivacaine 0.25% (5 mL/hr) in a thoracic paravertebral catheter.
NRS pain scores ware 0 at the time after surgery. NRS pain scores were 5 at 16 hrs after surgery, so diclofenac 50 mg was used.

Discussion
This is the first report that TPVB is used to postoperative pain control when the LC is converted to open procedure. The TPVB was
effective to control postoperative analgesia after open cholecystectomy. When the LC is converted to open procedure, TPVB should be
considered with postoperative pain control.
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Abstract: 523
Medically challenging case

A Case Study of Opioid-Free Analgesia for
Shoulder Arthroplasty
Devan Bartels, Lisa Warren
Massachusetts General Hospital

Introduction
Narcotic medications are commonly employed for perioperative analgesia and as part of a balanced anesthetic technique; however,
they are not without risk. We present a case report of a patient with narcotic intolerance in whom a narcotic-free anesthetic was
successfully used for a shoulder arthroplasty. Because of the nature of his comorbidities and the surgical procedure, this patient also
presented challenges for IV access and blood pressure monitoring.

Results
A 53 year-old, 111 kg (BMI 38.5) man with end-stage renal disease on hemodialysis with left upper extremity AV fistula, hypertension,
coronary artery disease, congestive heart failure with preserved ejection fraction, history of transient ischemic attack with carotid
ultrasound showing 50-69% occlusion bilaterally, mild chronic obstructive pulmonary disease, obstructive sleep apnea non-adherent
with home CPAP, obesity, right shoulder instability, and intolerance to narcotic medications presented for right anatomic inverse
shoulder arthroplasty. He described delirium, agitation, and extreme dysphoria with administration of hydromorphone and fentanyl
during prior anesthetics and requested avoidance of these medications. Home medications included tramadol and gabapentin, and the
patient also reported smoking marijuana almost daily for pain relief. Physical exam was notable for a palpable thrill in his left upper
extremity fistula. Laboratory studies revealed stable hyperkalemia and anemia.
Surgery was scheduled for the day after hemodialysis. Informed consent was reviewed and obtained with the patient. Due to patient and
surgeon preference, the anesthetic plan included a combined regional and general anesthetic technique. Morning doses of gabapentin
and tramadol were administered orally. Peripheral IV access was obtained in a lower extremity. Ultrasound-guided (12L-RS transducer,
GE LOGIQ e, Fairfield, CT) superficial cervical plexus and supraclavicular blocks were performed with a total of 15mL bupivacaine 0.5%
with epinephrine 1:400,000 under local anesthesia with lidocaine 1.0 % in the preoperative holding area. After preoxygenation, general
anesthesia was induced with ketamine 0.5 mg/kg and propofol 2.7 mg/kg and maintained with sevoflurane. Intubation was facilitated
with a video laryngoscope (Glidescope, Verathon, Bothwell, WA). A ketamine infusion was also maintained at 5mcg/kg/min
intra-operatively, and discontinued during wound closure (total dose 80 mg). An external jugular IV was obtained after induction to
avoid problems with possible intravenous flow obstruction with lower extremity venous access in the beach chair position. Because a
lower extremity non-invasive blood pressure cuff did not provide consistent blood pressure measurements for this patient, a noninvasive blood pressure cuff was used on the right upper extremity for induction and then a dorsalis pedis arterial catheter was placed
after induction. Paralysis for intubation was achieved with cisatracurium. The patient had a smooth emergence and was pain-free in
the recovery room.

Discussion
This case report demonstrates the successful application of a narcotic-free anesthetic for shoulder arthroplasty in a complex patient
with obesity, sleep apnea and opioid intolerance using a preoperative superficial cervical plexus and supraclavicular block, general
anesthesia with ketamine and sevoflurane, and oral non-opioid analgesics. Regional anesthetic techniques for shoulder surgery
including the superficial cervical plexus block and supraclavicular blocks provide perioperative analgesia, but are frequently
supplemented with systemic opioids to achieve a balanced anesthetic approach or to compensate for incomplete blocks. While the
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interscalene block is traditionally used for shoulder surgery, it may not anesthetize the medial aspects of the arm and shoulder
innervated by the trunks of C8 and T1.[1] Furthermore, the high incidence of phrenic nerve block and resultant hemidiaphragmatic
paresis in patients with pulmonary compromise make this a less favorable approach.[2] In contrast, the supraclavicular block is carried
out at the level of the trunks or proximal divisions of the brachial plexus where the neurofascial bundle is most compact and, when the
suprascapular nerve is included, provides reliable nerve blockade for the clavicle, shoulder, acromioclavicular joint, and
sternoclavicular joint.[3, 4] Although the phrenic nerve may also be blocked at this level, the incidence is less than that of the
interscalene approach, and may be reduced further by use of small volumes of local anesthetics. Supraclavicular block will not reliably
provide anesthesia of the cape of the shoulder; superficial cervical plexus block supplements the supraclavicular block by anesthetizing
the supraclavicular nerve(s) supplied by C3 and C4 of the cervical plexus.[4, 5]
Brachial plexus blockade when used as a primary anesthetic facilitates speed of operative recovery.[6] In addition to its role in fasttracking of outpatient shoulder surgeries, upper extremity regional anesthesia, when used primarily for post-operative analgesia, as in
our case report, may reduce post-operative pain scores and narcotic requirement.[7] Concomitant use of non-narcotic analgesics
including acetaminophen, COX-2 inhibitors, alpha-2-delta calcium channel blockers (gabapentin, pregabalin), and infusions of NMDA
antagonists (ketamine) help to prevent central and peripheral pain sensitization, and reduce pain, opioid consumption, and opioidrelated adverse events.[8, 9, 10] Multimodal opioid-sparing techniques may have additional benefit in certain populations such as young
children and patients with obstructive sleep apnea, impaired narcotic metabolism and excretion, IV narcotic abuse history, postoperative nausea and vomiting, or high risk for ileus. Anesthesia providers should consider these opioid-sparing techniques when
clinically appropriate.
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Comparison of Analgesic Efficacy of
Anesthesiologist-administered Ultrasound-Guided
Infiltration Analgesia with Liposomal Bupivacaine
to Continuous Femoral-Tibial Nerve block for Total
Knee Arthroplasty: A Retrospective Analysis
Sanjay K. Sinha, Smitha Vellanky, Nicholas Milton, Jonathan Abrams, Sivasenthil Arumugam, David Freitas, John Barnett, John GradyBenson
St. Francis Hospital and Medical Center

Introduction
Local Infiltration Analgesia by surgeons intra-operatively is operator-dependent and unpredictably controls post-operative pain. Preoperative ultrasound-guided local infiltration analgesia (US-LIA) performed by anesthesiologist is a new technique that produces
reliable pain control. Using extended-release liposomal bupivacaine (Lipo-Bupi) for US-LIA produces prolonged analgesia and obviates
the need for peri-neural catheters. This retrospective study compares the analgesic efficacy of anesthesiologist-administered US-LIA to
continuous femoral nerve catheter (cFNC) and single-shot tibial nerve block (TNB) in total knee arthroplasty (TKA) patients.

Material and methods
For this IRB-approved study, 619 patients with primary TKA between April 2014 and December 2014 were included for analysis. In the
Study Group (340 patients) a single-shot femoral nerve block with mepivacaine 1% 10 mL was placed to decrease the discomfort of
subsequent US-LIA in awake patients with 65 mL admixture of liposomal bupivacaine 1.3% 20ml, bupivacaine 0.25% 30mL and normal
saline 25mL followed by adductor canal injection with remaining 10 ml local. In the Control group (279 patients), cFNC was inserted and
bolused with ropivacaine 0.5% 15 ml followed by single-shot TNB. Ropivacaine was infused at 6mL/h till post-operative day 2. All
patients were pre-medicated with celecoxib, Pregabalin and acetaminophen which were continued until hospital discharge.
Breakthrough pain was treated with oral oxycodone (mild-moderate) or intravenous hydromorphone (severe pain). A standardized
general anesthetic was administered for surgery. Outcome measures analyzed were opioid consumption, pain score in the PACU and
surgical floor (minimum and maximum) every 8 hours, length of stay (LOS) and infections.

Results
The demographic variables (age, gender, BMI) were similar between the groups. Except for more hydromorphone administered in PACU
(p=0.005), there were no differences in the use of hydromorphone (p=0.44) and oxycodone for the rest of their hospital stay (Figure 1).
Pain scores were significantly higher in the study group in the first 16 hours but subsequently, became lower pain scores in the 32-48
hour window post-surgery (Figure 2). The mean LOS was shorter in the study group (2.8±0.5 versus 3.1± 0.4 days; p<0.001). No infections
were reported in any patients.

Discussion
The higher pain scores reported by study patients in the first 16 hours can be explained by the pharmcokinetic profile of LipoBupi which
has an early peak within one hour and a second peak at 16-24 hours after injection. Once sufficient free bupivacaine had been released,

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

pain scores became lower in the study group. Similar opioid consumption in the groups and shorter LOS in the study group suggests
that difference in pain intensity reported in between groups in were clinically insignificant.
US-LIA with LipoBupi is an alternative technique to cFN-TNB and provides adequate analgesia and facilitates early discharge. Adding a
higher dose of exogenous bupivacaine than used in this study warrants consideration to lessen early postoperative pain.

Tables/images

Figure 1. Oxycodone Consumption (Mean with Standard Deviation)
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Figure 2. Maximum and Minimum Mean Pain scores with standard deviation
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Adductor Canal Catheter Entrapment
Ravi Sanghani, Nikia Smith, Kinga Klimowicz, Cory Nordman, Christopher Troianos
Allegheny Health Network

Introduction
Introduction:
Adductor canal block (ACB) is an essential part of multimodal post-operative pain management. The amount of supplemental analgesic
medications required to control post operative pain after lower extremity surgery is reduced, while allowing for earlier rehabilitation,
reduced length of stay, and improved patient satisfaction scores1. Although complications are fewer due to the quadriceps motor
sparing and preserved balance as compared to femoral nerve block, we present a rare case of adductor canal catheter entrapment.
Case Presentation:
A 71 year old female presented for right total knee arthroplasty. An adductor canal catheter as placed preoperatively with in-plane
ultrasound guidance using a 17 gauge nonstimulating Tuohy needle after the saphenous nerve was imaged lateral to the superficial
femoral artery within the adductor canal. A soft (Arrow®) nonstimulating catheter was advanced with some resistance after injecting
20ml of 0.5% ropivacaine adjacent to the artery. Ten milliliters of saline were injected through the catheter to confirm proper catheter
placement. Postoperatively, the catheter was infused with 0.2% ropivacaine at 5 ml/hr. The patient reported good postoperative pain
control with minimal discomfort in the upper thigh that was attributed to tourniquet pain. An attempt to remove the catheter on the
second postoperative day allowed removal of the initial part of the catheter without resistance, however at the 10cm mark, traction on
the catheter caused skin indentation and catheter stretching. Ultrasound examination of the mid thigh region revealed movement of
the entire neurovascular bundle with catheter traction. Coincidently, the patient reported paresthesia radiating to the medial aspect of
the knee joint. Fluoroscopic evaluation revealed the distal portion of the catheter to be coiled in a knot-like configuration. Multiple
attempts to remove the catheter using a variety of guidewires were unsuccessful until a 0.014 inch Transcend Floppy® guide wire
allowed catheter removal, with the tip remaining in a knotted configuration. Neurological exam showed intact sensation in the
saphenous nerve distribution and no weakness or decrease in sensation six months later.
Discussion:
We present a rare case of adductor canal catheter entrapment due to catheter knotting. Although ultrasound was useful in identifying
catheter entrapment, the knot itself could not be visualized and fluoroscopy was necessary to aid in the diagnosis and to remove the
catheter. More invasive surgical techniques may be necessary if less invasive techniques for catheter removal are unsuccessful2. This
case demonstrates the importance of monitoring the patient’s response during catheter removal to avoid the potential for neuronal
injury.
References:
1.Jaeger P et al. Adductor canal block versus femoral nerve block and quadriceps strength: a randomized, double-blind, placebocontrolled, crossover study in healthy volunteers. Anesthesiology, 2013; 118:409-415
2.Rudd K et al Knotted Femoral Nerve Catheter. Anaesth Intensive Care 2004; 32: 282-3
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A 71 year old female presented for right total knee arthroplasty. An adductor canal catheter was placed preoperatively with in-plane
ultrasound guidance using a 17 gauge nonstimulating Tuohy needle after the saphenous nerve was imaged lateral to the superficial
femoral artery within the adductor canal. A soft (Arrow®) nonstimulating catheter was advanced with some resistance after injecting
20ml of 0.5% ropivacaine adjacent to the artery. Ten milliliters of saline were injected through the catheter to confirm proper catheter
placement. Postoperatively, the catheter was infused with 0.2% ropivacaine at 5 ml/hr. The patient reported good postoperative pain
control with minimal discomfort in the upper thigh that was attributed to tourniquet pain. An attempt to remove the catheter on the
second postoperative day allowed removal of the initial part of the catheter without resistance, however at the 10cm mark, traction on
the catheter caused skin indentation and catheter stretching. Ultrasound examination of the mid thigh region revealed movement of
the entire neurovascular bundle with catheter traction. Coincidently, the patient reported paresthesia radiating to the medial aspect of
the knee joint. Fluoroscopic evaluation revealed the distal portion of the catheter to be coiled in a knot-like configuration. Multiple
attempts to remove the catheter using a variety of guidewires were unsuccessful until a 0.014 inch Transcend Floppy® guide wire
allowed catheter removal, with the tip remaining in a knotted configuration. Neurological exam showed intact sensation in the
saphenous nerve distribution and no weakness or decrease in sensation six months later.

Discussion
We present a rare case of adductor canal catheter entrapment due to catheter knotting. Although ultrasound was useful in identifying
catheter entrapment, the knot itself could not be visualized and fluoroscopy was necessary to aid in the diagnosis and to remove the
catheter. More invasive surgical techniques may be necessary if less invasive techniques for catheter removal are unsuccessful2. This
case demonstrates the importance of monitoring the patient’s response during catheter removal to avoid the potential for neuronal
injury.
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Guidewire after catheter removal
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Epidural placement in a parturient with a spinal
cord stimulator
Jonathan Kwan, Timothy Bednar, Charles Zehm
University of Texas Medical Branch

Introduction
Spinal cord stimulators are an increasingly popular method used to treat chronic pain syndromes in patients that have failed
conventional treatment. With the growing number of spinal cord stimulators placed, they will become more prevalent in all patient
populations being evaluated for anesthesia. Spinal cord stimulator use during pregnancy and their effect on the developing fetus have
not been sufficiently studied or documented. Currently, spinal cord stimulator use is not contraindicated or approved in the pregnant
patient. Nevertheless, as this treatment modality has become increasingly popular, anesthesiologists will likely encounter the
challenge of managing labor anesthesia in the parturient.

Material and methods
We present a case of a 31-year-old G2P1 term white female with a spinal cord stimulator placed for chronic right-sided lower extremity
pain secondary to complex regional pain syndrome presenting for vaginal delivery and requesting epidural anesthesia for labor. Her
comorbidities include super obesity and gestational hypertension. The Medtronic spinal cord stimulator had been placed four years
prior to this encounter.
To proceed with placement of an epidural catheter, we consulted the anesthesia pain service and also a Medtronic representative. As
per recommendation by the Medtronic representative, the device was powered off. The anesthesia pain service was confident that we
should be able to place and utilize an epidural safely in this patient, providing that damage to the paddles and wires is avoided. As we
were unable to obtain radiographs prior to the pregnancy, we employed ultrasound to locate the position of the paddles, leads, and
generator. The stimulator paddles were located in the epidural space at T11-T12. The stimulator wires were shown to exit the fascia on
the lateral right side at L1-L2 approximately 1 cm below the skin. The generator was located in the right buttock. After discussing
extensively the additional risks associated with this epidural placement, including damage to the stimulator and increased risk of
infection due to a foreign body, the patient elected to proceed. The epidural was then placed under strict sterile procedure below the
level of the paddles at the L3-L4 interspace. The placement of the epidural catheter was completed without any complication. The
patient received a 10 ml bolus of 0.0625% bupivacaine with 3 mcg/ml fentanyl in divided doses. Her epidural pump settings were set at
14 ml/hr with the same medication with a 4 ml demand dose and a 15 minute lockout.

Results
Subsequent follow-up with the patient revealed excellent pain relief and reported 0/10 pain based on the visual analog scale. After
delivery and discontinuation of the epidural, the patient reported that she was satisfied with her anesthetic. Examination revealed no
issues with her neuraxial anesthetic besides some paraspinous muscle tenderness.

Discussion
Epidural anesthesia in the parturient with a spinal cord stimulator will likely be encountered more frequently as this treatment modality
becomes more popular. Currently, management is performed on a case-to-case basis. Further research on this patient population
would be helpful in the establishment of optimal treatment algorithms.
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Implementation of a multimodal analgesic
protocol for spine surgery within a perioperative
surgical home model – A comparison of patientcontrolled analgesia opioid use and time to
intravenous opioid cessation.
Meredith Kan, Edward R. Mariano, Seshadri Mudumbai, Alexander Kou, Robert King, T. Edward Kim
Stanford University

Introduction
Spine surgery is often associated with significant pain in the post-operative period. Increasingly, multimodal analgesic protocols are
being utilized to enhance recovery and optimize pain control after surgery. This study aims to evaluate a Perioperative Surgical Home
(PSH) model of care led by anesthesiologists to standardize multimodal analgesia for spine surgery patients. We investigated the
incidence of patient-controlled analgesia (PCA) use and time to intravenous (IV) opioid cessation before and after initiating a
standardized multimodal analgesic protocol. We hypothesized that implementation of a multimodal analgesic protocol within a PSH
model results in decreased IV opioid PCA use in spine surgery patients.

Material and methods
With IRB approval and waiver of informed consent, we retrospectively reviewed the electronic medical records of consecutive
neurosurgery cases performed over six months pre- and post- protocol implementation. Patients were divided into Pre- and Postprotocol groups. The primary outcome was incidence of PCA use among patients in each group using Fisher’s Exact test. The secondary
outcome was time to IV opioid cessation, defined as hours between end of surgery and last administration of IV opioid, using Log-rank
test to compare the two groups.

Results
One hundred and fifty-four neurosurgical cases were performed from February 2013 to January 2014. Based on inclusion/exclusion
criteria, 59 neurosurgery spine cases with similar characteristics were included in analyses (36 Pre-protocol and 23 Post-protocol). In a
comparison of PCA use between the two groups, 22/36 patients received post-op PCA opioids in the Pre-protocol group compared to
2/23 patients in the Post-protocol group (p<0.001). Time to IV cessation (mean +/- SD) was 48.9 +/- 50.1 hours in the Pre-protocol group
compared to 37.0 +/- 62.7 hours in the Post-protocol group (p=0.844).

Discussion
Implementing a multimodal analgesic protocol within an anesthesiologist-directed PSH model reduced post-op PCA use among spine
surgery patients. However, we did not observe a statistically significant difference in time to IV opioid cessation between the two
groups. The effect of a multimodal analgesic protocol on other patient care outcomes like total opioid requirement and time to
achieving hospital discharge criteria warrants investigation. Prospective, randomized studies are indicated to determine the impact of
a PSH multimodal analgesic approach to spine surgery patients.
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Thoracic Epidural Versus Intravenous Patient
Controlled Analgesia in Patients Undergoing
Cytoreductive Surgery and Hyperthermic
Intraperitoneal Chemotherapy for Peritoneal
Surface Malignancy
Karen Slocum, Lu Adams, Perry Shen, Kayla Griffith, Shelby Allen, Nora Fino, Amy DeRoche
The Wake Forest School of Medicine

Introduction
Cytoreductive Surgery (CRS) and Hyperthermic Intraperitoneal Chemotherapy (HIPEC) is a treatment used for peritoneal surface
malignancy which may result in significant fluid shifts and hemodynamic instability. While epidural analgesia is generally considered to
improve postoperative outcomes in major oncologic abdominal surgery, its role in CRS and HIPEC is not well defined. As there is
currently no consensus on the perioperative pain management of patients undergoing CRS and HIPEC, we sought to examine the effect
of thoracic epidural analgesia (TEA) versus intravenous patient controlled analgesia (IVPCA) in this patient population.

Material and methods
Perioperative records of patients undergoing CRS and HIPEC from 2012 to 2014 were retrospectively analyzed. We reviewed
demographic data, comorbidities, method of analgesia utilized, intraoperative fluids, estimated blood loss, pain scores at 6, 12, 24, and
48 hours postoperatively using the Numeric Rating Scale, the incidence of hypotension as defined by systolic postoperatively, as well as
the number of epidural adjustments in response to hypotension (either holding the epidural or decreasing the rate).

Results
One hundred forty-four patients underwent CRS and HIPEC with 31% (n=44) having TEAand 69% (n=100) using IVPCA for postoperative
pain control. Two percent (n=1) of epidurals placed were non-functional. There was no significant difference in age, BMI, diabetes and
smoking history between both groups. The TEA group had a higher incidence of pre-existing pulmonary disease. EBL and intraoperative
fluids were similar between both groups. There was a significant decrease in pain scores for patients with epidurals versus IV PCA at 6
hours postoperatively (2.79 vs 4.43, p=0.0046) and 24 hours postoperatively (2.67 vs 3.86, p=0.013). Seventy-four percent (n=32) of
patients with epidurals required the addition on an IV PCA. Fifty-three percent (n=23) of epidural patients experienced hypotensive
episodes (SBP<90), compared to 21% (n=20) with IV PCA (p=0.0001). A median of 1 epidural adjustment was required in response to
hypotension.

Discussion
In patients undergoing CRS and HIPEC, postoperative pain scores at 6 and 24 hours were significantly lower in patients with TEA
compared to patients using an IVPCA. However, there was an increased incidence of postoperative hypotension in these TEA patients.
Prospective randomized trials are required to further investigate the potential benefits of TEA versus IVPCA in patients undergoing CRS
and HIPEC.
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Matched case-control study comparing hematocrit
change in total knee arthroplasty patients with and
without perioperative epsilon aminocaproic acid
administration.
James Tan, Christopher Webb, Edward Mariano, Steven Woolson, Alex Kou, Edward Kim
Stanford University School of Medicine

Introduction
Total knee arthroplasty (TKA) continues to be one of the most commonly performed procedures by orthopedic surgeons. Depending on
patient comorbidities, surgical technique and the degree of scar tissue, perioperative blood loss for TKA can range from 300 milliliters up
to 2 liters[1]. While the use of antifibrinolytics is not new to surgery, its use is increasing in elective orthopedic procedures. We
hypothesized that epsilon-aminocaproic acid (EACA) given intra-operatively can reduce perioperative blood loss and the need for
autologous blood.

Material and methods
After receiving IRB approval with waiver of informed consent, we conducted a retrospective cohort study of consecutive primary
unilateral TKA cases performed under neuraxial block with or without general anesthesia. Cases were matched for multiple variables
over the course of 1 year (6 months before and 6 months after institution of a new perioperative EACA protocol involving a single IV dose
of 100mg/kg). The primary outcome was the difference between preoperative hematocrit (Hct) and postoperative day (POD) 1 Hct.
Other outcomes included absolute Hct values, estimated blood loss (EBL), and transfusion requirement.

Results
One hundred and forty six TKA cases were performed during the study period. Based on inclusion/exclusion criteria, 36 patients were
included in analysis (18 who received EACA and 18 who did not). Absolute preoperative Hct (mean+/-SD) for the two groups was 42 +/3.2% while postoperative Hct was 34.2 +/- 3.1% (p<0.001). Change in Hct was 8.2 +/- 3.2% for the non-EACA group and 7.5 +/- 2.4% for the
group that received EACA (p=0.351; Figure 1). EBL was 98 +/-132 ml in the non-EACA group and 101 +/- 83 ml in the EACA group (p=0.395).
Neither duration of surgery nor duration of tourniquet inflation were found to influence EBL (p=0.932, p=0.364 respectively) and Hct
change (p=0.891, p=0.495 respectively). Body mass index was found to influence EBL (p=0.04) but not Hct (p=0.897). None of the patients
required a blood transfusion perioperatively.

Discussion
Blood loss associated with TKA produces a predictable decline in Hct from preoperative values, and the EACA regimen under study does
not affect this result. The optimal dosing regimen of EACA for TKA is still not currently known, and prospective randomized clinical
studies are warranted.
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Does Local Anesthetic Spread to the
Intercostobrachial Nerve During an Infraclavicular
Nerve Block? A Study In Cadavers
Nivek Amin, Navparkash Sandhu
University of California San Diego Health Sciences

Introduction
The intercostcobrachial nerve (ICBN) is the lateral cutaneous branch of the second intercostal nerve (T2) in most people1,2,3. It crosses
the axilla towards the medial upper arm, joins the medial brachial cutaneous nerve (MBCN), and pierces the fascia. It may communicate
with the MBCN, medial antebrachial cutaneous or posterior antebrachial cutaneous nerve, and variably supply the medial or posterior
upper arm or third intercostal nerve (T3) branches. 1,2,3 ICBN block is important for upper arm surgeries and for tourniquet pain relief.
This study was undertaken to visualize spread of India ink injection after an infraclavicular nerve block (ICB) in cadavers.

Material and methods
After approval from the University of California San Diego Anatomy Department Tissue Utilization Committee, four ultrasound-guided
ICBs were performed in three fresh cadavers using a technique previously described by Sandhu and Capan4. The three brachial plexus
cords were identified using a small curvilinear probe (C11, Sonosite, Bothell, Washington) and 40 mL total of India ink dye in saline was
injected near each cord. Each axilla and arm was dissected fifteen minutes after injection, T2 and T3 branches were identified, and
staining was observed.

Results
Axillary spread to the middle humerus was observed in three axillae and to the elbow along the axillary and brachial artery and veins in
one axilla. In all axillae, the ICBN (shown in image) or some branches of T2 (but not T3) in the lateral axillary fat were stained and
posterior scapular spread was limited.

Discussion
The ICBN or its communication with the MABCN was stained in all axillae with T3 sparing. Clinically an ICB with 40 mL local anesthetic
should likely block the ICBN. If the ICBN arises mostly from T3, partial block may result. Previous studies determined sensory blockade of
the ICBN with ICB in 77% of patients using nerve stimulation5 and 77%-87% using ultrasound6. Our study and previous work
demonstrate that a separate ICBN block may not always be necessary when performing an ICB.

References
1 Cunnick GH, Upponi S, Wishart GC. Anatomical variants of the intercostobrachial nerve encountered during axillary dissection. The
Breast 2001; 10: 160-2.
2 O'Rourke MG, Tang TS, Allison SI, Wood W. The anatomy of the extrathoracic intercostobrachial nerve. Aust N Z J Surg. 1999;69(12):8604.
3 Loukas M, Hullett J, Louis RG Jr, Holdman S, Holdman D. The gross anatomy of the extrathoracic course of the intercostobrachial

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

nerve. Clin Anat. 2006;19(2):106-11.
4 Sandhu NS, Capan LM. Ultrasound-guided infraclavicular brachial plexus block. British Journal of Anaesthesia 2002; 89(2):254-9
5 Lahori VU, Raina A, Gulati S, Kumar D, Gupta SD. A randomized comparative study of efficacy of axillary and infraclavicular
approaches for brachial plexus block for upper limb surgery using peripheral nerve stimulator. Indian Journal of Anaesthesia 2011;
55(3):253-9.
6 Bigeleisen P, Wilson M. A comparison of two techniques for ultrasound guided infraclavicular block. British Journal of Anaesthesia
2006; 96(4):502-7.

Tables/images

Intercostobrachial nerve stained after infraclavicular block with India ink

Disclosures
I declare that there are no conflicts of interest or support that may cause bias in my presentation.

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Abstract: 534
Scientific abstract: Regional anesthesia

Interscalene block with liposomal bupivacaine for
post operative pain control after shoulder surgery:
A retrospective study
Jacob L. Hutchins, Mikhail Klimstra, Alicia Harrison
University of Minnesota

Introduction
Interscalene blocks are commonly used as an adjunct for postoperative pain control in shoulder surgery. They are effective as either a
single shot block or a continuous catheter. However, single shot blocks are limited by their short duration of action and catheters
require closer monitoring, have risk of dislodgement, and are contraindicated in certain populations. Liposomal bupivacaine has been
shown to provide analgesia and decreased opioid usage up to 72 hours after infiltration into the surgical site but has not been evaluated
in peripheral nerve blocks.(1,2) We present a retrospective study of off-label use of liposomal bupivacaine in a single shot interscalene
block compared to bupivacaine.

Material and methods
This was an University of Minnesota IRB approved study. It was a retrospective age and case matched study of 30 patients. Those with
chronic pain or on chronic opioids greater than 3 weeks were excluded from study. 15 received an interscalene block with 20 mL of 0.5%
ropivacaine, 25 mcg/mL of clonidine, and 1:400,000 epinephrine. 15 received an interscalene block with 10 mL of 0.5% bupivacaine and
10 mL of liposomal bupivacaine. All received general anesthesia. The primary objective was total opioid use in the first 72 hours after
surgery. The secondary objectives were maximal and minimal pain scores. Follow up was performed by either ward nurses or our pain
nurse practitioners. Historical data from our institution showed that 15 patients were needed in each arm to achieve 80% power with
alpha of 0.05.

Results
There were no differences in baseline demographics and surgical characteristics were similar between the two groups. The group with
liposomal bupivacaine had significantly decreased total opioids for the first 72 hours after surgery. They also had significantly
decreased maximal pain scores from 24-48 hours, and 48-72 hours with no difference in pain scores in the first 24 hours after surgery.
There was no difference in presence of nausea and vomiting between the two groups nor in time in phase 1 or 2 of PACU. There were no
complications between the two groups nor any complaints of difficult breathing at any point during follow up conversations with our
pain nurse practitioners.

Discussion
Although retrospective in nature, this study shows the benefits of decreased opioids and increased duration of analgesia with
liposomal bupivacaine compared to ropivacaine in an interscalene block for postoperative analgesia after shoulder surgery. This
remains an off label use of liposomal bupivacaine and as such future prospective blinded randomized trials are needed to confirm
these results.
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Improvement in Side Effect and Safety Markers
with liposome bupivacaine as part of a nonnarcotic pain control regimen
Matthew Klein, Kirsten Windos

Introduction
Introduction: The success of a pain management program is not only driven by providing efficient pain relief but also by the patient’s
ability to return to normal function, rehabilitate and remain safe in your facility. This is particularly relevant in the orthopedic
population where physical therapy is a big part of the success of the operation. We set to evaluate the impact of liposome bupivacaine
as part of a non-narcotic multimodal regimen in our orthopedic population.

Material and methods
We reviewed Performance Improvement data on patient falls as well as Rapid Response Team (RRT) calls related specifically to
decreased respiratory rate, pulse oximetry reading and level of consciousness. We grouped the patient data by date into pre-adductor
canal blocks and post, as well as pre-fascia-illiaca blocks and post.

Results
We found that there was not only a benefit with improved pain scores but an increase in patient safety as measured by a reduction in
falls as well as a reduction in RRT’s from 2.8% in 2011 to 0.8% in 2014. This correlated with our increase use of blocks and non-narcotic
multimodal therapy.

Discussion
We believe the success of a pain management program is not only measured by improvement in HCAHPS Pain scores but also must be
driven by rehabilitation and patient safety. Incorporating an aggressive regional anesthesia program with long acting local anesthetics
and multimodal therapy not only provides improved pain scores but reduced complications and a safer hospital stay.

References
Figure 1- Fall Rate per 1000 patient days
Table 2- Percent RRT’s called for post-operative hip/knee replacement patients due to decreased respiratory rate, level of consciousness
and/or pulse oximeter reading
Year
2011
2012
2013
2014

Rapid Response Team (RRT) Calls
2.8%
1.6%
1.0%
0.8%
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Abstract: 542
Medically challenging case

Regional anesthesia with liposomal bupivacaine
for opioid sparing pain management following
outpatient surgery.
Brian McClure, Kallol Chaudhuri, Cooper Phillips, Ashraf Farag
Texas Tech University Health Sciences Center

Introduction
In the outpatient setting, acute postoperative pain management often consists of opioids and IV analgesics followed by oral analgesics
to transition to pain management at home. In this case we present successful postoperative pain control after bilateral foot surgery
with ankle blocks using liposomal bupivacaine for transition to opioid-free oral analgesics at home. This case highlights the advantages
of a multimodal technique for postoperative pain management with the use of single dose liposomal bupivacaine for regional
anesthesia in the outpatient surgical setting.

Material and methods
A 69 year old female with a past medical history of hypertension, hypothyroidism and osteoarthritis presented for outpatient
bilateral cheilectomy of first metatarsophalangeal joint, bunionectomy, and first toe medial nail ablation
with saucerization of interphalangeal joint of first toe. She was evaluated and bilateral ankle blocks were discussed with risks,
alternatives and benefits. The patient underwent uneventful general anesthesia and surgery and was taken to the PACU. A thorough
lower extremity evaluation was performed again revealing no deficits. Bilateral ankle blocks were performed under sterile technique
using landmarks with injection of 8 mL of 1.3% liposomal bupivacaine per ankle. The patient was monitored for an additional 2 hours
before being discharged to home. Visual analog scale (VAS) pain scores were obtained from the patient before and after the blocks as
well as at 12, 24, 48 and 72 hours.

Results
Immediately after the surgical procedure in the PACU, the patient reported a VAS pain score of 9/10. After the blocks were performed
VAS scores were followed every 30 minutes until discharge approximately 2 hours later. At 30 minutes her pain score was reduced from
9/10 to 4/10, at 60 minutes was 1/10 and by 90 minutes was 0/10. The follow-up discussion over the phone at 12, 24, 48 and 72 hours
revealed that the pain gradually increased starting at approximately 36 hours post-block with a maximum VAS pain score at 48 hours of
4/10 and to 3/10 by 72 hours without the use of opioid analgesics at home. The patient did require several doses of oral acetaminophen
which controlled the inflammatory-mediated pain well in conjunction with the ankle blocks.

Discussion
The utility of multimodal pain control is important in the face of outpatient surgery and patient comorbidities. Liposomal bupivacaine
has been used for field and surgical injection for postoperative pain control with significan reduction in opioid use and VAS pain scores
through the 72-hour period following surgery. The use of liposomal bupivacaine in regional anesthesia is thus far uncommon but with
more data points to confirm its efficacy and safety could provide an additional aide in the acute management of postoperative pain
when long-term pain control is needed and nerve catheters and opioid analgesics could be problematic. When used and a one-time
perineural injection, liposomal bupivacaine can provide a safe and effective treatment for acute postoperative pain for multimodal
treatment and to ameliorate some of the risks associated with opioid use and long-term perineural catheter use.
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Medically challenging case

Spinal Cord Stimulator Paddle Lead with
Associated Bone Growth and Spinal Stenosis
David Nguyen, Mark Rahm, Christopher Burnett, Benjamin Lowry, Brian Goentzel, Rene Przkora, He (Jack) Li
Scott and White Health (Texas A&M Health Science Center)

Introduction
Spinal cord stimulation (SCS) has been an effective means of treatment for many neuropathic conditions such as postlaminectomy syndrome, complex regional pain syndrome, lumbar radiculopathy, and other chronic pain states. We report a case in
which a patient with post-laminectomy syndrome had an implanted paddle lead placed by the Orthopedic Spine service in 2006 for
chronic low back pain and lumbar radiculopathy. The paddle lead was placed underneath the T9 lamina. This patient had significant
pain relief after the implantation, and he did very well for many years. Due to his satisfactory pain reduction, the patient decided he did
not need follow up and was not seen again at our institution until 2013. At that time, he presented complaining of new, worsened back
pain radiating to the lower extremities. Computed tomography imaging of his thoracic spine revealed a dense area of newly formed
bone in the thoracic spinal canal adjacent to the paddle lead resulting in significant stenosis. Ultimately, the paddle lead was surgically
removed which relieved the stenosis, and the patient had resultant symptomatic improvement. We hypothesize that the paddle lead
stimulated the bone growth in the thoracic spinal canal and caused the newly developed stenosis.
Electrical stimulation of bone growth1,2 and healing3,4,5 has been documented in the literature possibly as early as 1812.6,7 In
1957, Fukada and Yasuda published a landmark paper describing the theory of piezoelectric crystals on bone healing.3,6 Bone has
similar properties to piezoelectric crystals. When bone is mechanically stressed, negative potentials align on the compressed side while
positive potentials align on the bone's tension side.1 Bone formation has been shown to develop at areas with negative potentials while
bone resorption occurs at areas with positive potentials.1,3 We present this patient as we were unable to find any similar documented
case of osseous formation with SCS.

Material and methods
A literature search for the following phrases alone and in combination was performed: "spinal cord stimulator", "paddle lead", "bone
stimulator", "bone growth", "osseous growth", and "electrical stimulation". The following medical databases were used: PubMed,
Cochrane Library, MD Consult, Ovid, Google and Google Scholar, Medscape, and UpToDate.

Results
Over 75 articles were reviewed, and a total of 18 articles were determined to be clinically relevant to our patient. We were unable to find
any specific articles or reports regarding direct formation of bone due to a spinal cord stimulator.

Discussion
Spinal cord stimulation has been utilized for many pain generating conditions. This technology has had significant advancements since
SCS was introduced, but it is still an evolving technology with potentially unforeseen phenomena. We report about our case patient who
did have significant pain reduction after implantation of a paddle lead. However, the lead likely also caused surrounding bone growth
and thoracic spinal stenosis necessitating removal of the lead. This is the first case reported of bone growth and stenosis from an SCS
that we could find in the literature, and we wanted to describe this occurrence for other clinicians to be aware.
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Varying Response of QTc Interval to Methadone
Dose Adjustments
Mustafa Rikabi, Soheila Talebi, Omar Al-Salman, Getaw Worku Hassen
NYMC-Metropolitan Hospical Center

Introduction
Methadone is a synthetic opioid with a potent analgesic effect. It has been used to treat pain and opioid addiction in Opioid Treatment
Programs (OTPs). There is a significant controversy about the potential deleterious effect of methadone on cardiac Conduction. There
have been reports of sudden death due to methadone cardiac toxicity.Methadone blocks the rapid component of the delayed rectifier
potassium current in a dose-dependent fashion. This is a common mechanism through which methadone blocks drug-induced QT
prolongation and torsade de pointes.Opinions about this effect are varying considerably and the data is minimal to support both
stands. Appropriate clinical follow-up and serial electrocardiography (ECG) will be the best protection for patient safety.
In this study we evaluate the response of different degree of QTc (QT corrected) prolongation to adjustment and decrease dose of
Methadone and how serial ECG can be a guide for a physician.

Material and methods
We conducted a retrospective review of ECGs in MUSE electronic database of patients on Methadone who are above 18 years old
between January 2012 and December 2013 at an urban community hospital. ECGs analyzed by the Marquette 12SL ECG Analysis
Program (GE Healthcare) were reviewed for the QTc intervals. In addition, the indications for Methadone use and the effect of changing
in methadone doses along with the QTc interval changes were evaluated.

Results
Six hundred and twenty seven patients were evaluated for the change in their Methadone dose and QTc changes of which 321 patients
(51.2%) had serial ECG. Forty seven patients (14.6%) had improvement of their QTC with dose reduction (19 from QTc ≥500ms, 28 from
QTc 470-500ms and none from QTc <470 ms). Other patients showed varying degrees of both non-significant increase and decrease in
QTc time with reduction of their doses. This effect was more significant in patients who received Methadone for opioid-dependency in
compare to patients who received Methadone for pain. Patients who received Methadone for opoid-dependency were on higher dose of
Methadone, more QTC prolongation and more response of QTc to dose adjustment.

Discussion
A significant improvement in QTc interval was noted for patients who had a QTc > 500ms when the Methadone dose was reduced. No
significant change in QTc interval was noted for those patients who had a QTc less than 470, but some showed moderate change in QTc
470-500 ms group. A dose-dependent change in QTc appears to be significant for those with QTc > 500ms. Even if not included as part of
this study, other factors such as poly substance abuse or electrolyte abnormalities may contribute to the varying degree of QTc
response to change in dose.
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Does the Type of Anesthesia Provider Predict the
Incidence of Unintentional Dural Puncture for
Labor Epidural?
Katrina von Kriegenbergh, Ashraf Farag, Kallol Chaudhuri
Texas Tech University Health Sciences Center

Introduction
Unintentional dural puncture (UDP) is a complication of epidural analgesia that anesthesia providers encounter in 0.4-6% of laboring
patients. Many factors can contribute to the incidence of UDP and subsequent post dural puncture headache; can the type of anesthesia
provider contribute? We present a study that investigates whether an association exists between the type of anesthesia provider and
the incidence UDP after establishment of epidural analgesia.

Material and methods
We analyzed data collected between January 2014-December 2014 from a provider reported log of adverse events following epidural
placement. Each log was entered by the provider who placed the epidural, who rounded on the patient post partum or who was
consulted for management of PDPH. The obstetric data was obtained from the office of perinatal services.

Results
The total number of deliveries in 2014 was 3019, which 2351 (77.9%) were vaginal and 668 (22.1%) cesarean deliveries. 2096 (69.4% of
total deliveries) received epidurals and 442 (14.6%) spinal analgesia. UDP occurred in 30 patients, 1.43% of all labor epidurals placed and
0.99% of total deliveries.
Table 1 summarizes the total and percent per provider group of UDP and subsequent PDPH.
Table 1
Dural puncture
PDPH from UDP

Total
30
19 (63.3%)

Resident (%)
11 (36.7)
6 (31.6)

CRNA (%)
19 (63.3)
13 (68.4)

Discussion
At academic institutions, anesthesiology residents or CRNAs administer labor epidural analgesia. The residents complete 4 years of
medical school and 1-2 years of residency before they can provide epidural analgesia under direct supervision of an attending physician.
The CRNAs complete an average of 28 months of school including clinical training and may work independently without direct
supervision. We were interested to see if this difference in the duration of training and education was associated with the incidence of
UDP. At our institution, the incidence of UDP is 1.43% of all labor epidurals placed and 63.3% for subsequent PDPH. These are within or
lower than the incidence ranges for UDP (0.4% - 6%) and PDPH (70-80%) reported by C.A. Webb et al in their 2012 article in Anesthesia
and Analgesia. Our data shows an increased incidence of both unintentional UDP (19 or 63.3% versus 11 or 36.7%) and subsequent PDPH
(13 or 68.4% versus 6 or 31.6%) by CRNAs versus residents. At this point, statistical significance cannot be ascertained as there is not
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enough data to run a chi square analysis.
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Medically challenging case

A Novel Approach for Treatment of Chronic Pelvic
Pain
Katrina von Kriegenbergh, Bryan Skulpoonkitti, Shiraz Yazdani
Texas Tech University Health Sciences Center

Introduction
A 45 year old male presented with perineal pain and parestheias for the last fifteen months of his three year treatment for idiopathic
prostatitis. A thorough urologic workup showed a non-obstructing prostate and imaging did not reveal significant abnormalities. He
trialed various antineuropathic pain medications for presumed pudendal neuralgia, but was unable to tolerate the associated sedation.
He had minimal relief after four months of physical therapy for associated pelvic floor muscle dysfuntion; the pain remained significant
and interfered with his activities of daily living.
The patient elected to proceed with a diagnostic pudendal nerve block. Using a technique described by Abdi et al. in 2004, we placed him
in the prone position and used anteroposterior fluoroscopic views at the level of the ischial spines. The fluoroscope was oblique
ipsilaterally 10 degrees in order to visualize the tip of the ischial spine. A 22-gauge 3.5-inch needle was then advanced under fluoroscopic
guidance until contact with the tip of the spine. 4 milliliters of 0.25% bupivacaine with 10 milligrams of dexamethasone was injected
bilaterally. The patient experienced 80% pain relief in his perineal region that waned over the next week before returning to baseline.
Given this outcome, we elected to proceed with pulsed radiorequency of the pudendal nerves. Using a 20-gauge 10 centimeter needle,
we placed probes at the tips of each ischial spine as described above. Sensory stimulation revealed paresthesias in the perineal region.
We then injected the same solution to each side. We then performed pulsed radiofrequency at 42 degrees Celsius for 120 seconds. He
reported 80% pain relief and continues to report greater than 50% relief at three month follow-up.

Discussion
Chronic pelvic pain remains a difficult entity for physicians to treat as pelvic anatomy is complex and multiple neuromuscular
structures can contribute to pelvic pain. In our patient, pudendal neuralgia combined with pelvic floor dysfunction appeared to be the
main etiology. Traditional pudendal nerve blocks with the patient in the lithotomy position requires injection at the ischial spine using
palpation through either the vagina or the rectum. This technique is no longer commonly practiced, even in obstetrics, due to the risk of
vascular, bladder, and bowel injury. The posterior technique first described by Abdi, et al. provides a safe, image-guided technique most
pain practitioners will be more comfortable executing. Pulsed radiofrequency of various neural structures has been described as an
alternative to conventional radiofrequency lesioning. Pudendal nerve pulsed radiofrequency has been demonstrated as an effective
technique for analgesia using a CT-guided technique (Masala et al. 2014) as well a traditional transvaginal approach (Rhame et al. 2009).
To our knowledge, this is the first description of pulsed radiofrequency of the pudendal nerve using a posterior, fluoroscopically-guided
approach.
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Abstract: 554
Medically challenging case

Elective Orthopedic Surgery in Patients with
Critical Aortic Stenosis: a Case Report and Review
of the Controversy
Vibhuti Kowluru, Holden Groves, Robert Maniker
Columbia University

Introduction
Current recommendations for patients with aortic stenosis (AS) suggest that symptomatic patients or asymptomatic patients with
either an ejection fraction less than 50% or rapid disease progression should undergo aortic valve replacement.(1) While uncorrected
severe AS places a patient at increased risk for perioperative complications, little is known regarding whether these patients should
undergo elective surgery. A retrospective study of 19 patients with severe AS undergoing elective surgery found no intraoperative
cardiac events but one death.(2) Another retrospective study of 30 patients with severe AS undergoing non-cardiac surgery compared to
60 case-matched controls did not find an increase in postoperative morbidity or mortality, but did note that patients with severe AS had
more frequent intraoperative hypotension requiring treatment.(3) Much larger retrospective studies of patients with moderate to severe
AS undergoing non-cardiac surgery have found higher 30-day mortality and higher incidences of postoperative myocardial infarction.(4,
5) These studies did not evaluate the utility of preoperative aortic balloon valvuloplasty, which can be performed to improve
hemodynamics and decrease morbidity. Early literature described successful use of this technique for up to 29 days preoperatively,
however concern for restenosis remains high.(6)

Material and methods
We review a case of elective total knee arthroplasty in a patient with critical AS. Consent was obtained from the patient's health care
proxy.

Results
A 78 year-old female with a past medical history significant for critical aortic stenosis (aortic valve area 0.35 cm2, mean gradient 56
mmHg) was admitted for elective total knee arthroplasty (TKA). The patient was wheelchair bound secondary to osteoarthritis and
severe knee pain which failed to improve with conservative therapy. She was deemed non-operative for aortic valve replacement and a
plan was made for aortic balloon valvuloplasty prior to TKA. The patient underwent two aortic valvuloplasties subsequently decreasing
the mean gradient to 36 mmHg. Four days later, the patient underwent TKA with combined femoral, obturator and sciatic peripheral
nerve blocks and required no sedation or analgesia intraoperatively. She tolerated the surgery well and was discharged without
complications.

Discussion
Aortic stenosis in a patient undergoing non-cardiac surgery poses many challenges for anesthesia providers. While the performance of
peripheral nerve blocks as the sole anesthetic in critically ill patients undergoing orthopedic procedures is not novel, the decision to
perform elective orthopedic surgery in this patient population is highly controversial. As the field of regional anesthesia advances, we
may open the door to surgery for patients who would not have previously been considered operative candidates. Along with our case
description, we provide a review of the literature on elective surgery in patients with uncorrected severe aortic stenosis as well as
options for optimization prior to surgery.
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Medically challenging case

The Use of a Continuous Supraclavicular Catheter
for Postoperative Pain Management in a Pediatric
Patient Presenting for Ambulatory Repair of
Supracondylar Humerus Fracture
Alexandria Nickless, Lisa Jaeger
Vanderbilt Medical Center

Introduction
Regional anesthesia is being performed in increasing numbers both as a primary anesthetic technique and for postoperative pain
control. Pediatric regional anesthesia is unique from the techniques being performed in adults given that it is usually performed under
deep sedation or general anesthesia. Advancement of ultrasound-guided techniques and reports of safety make this a useful tool in the
pediatric population, especially in the ambulatory setting where perioperative opioid administration may lead to delayed discharge.

Results
Case description: A 13 year old, 62kg, right-handed male presented to an ambulatory surgery center for ORIF of a displaced
supracondylar humerus fracture after a fall at school. Due to large incision and complicated nature of repair, the decision to place a
preoperative continuous supraclavicular catheter for postoperative pain control. IV sedation was administered and the catheter was
placed without complication. After placement of standard ASA monitors, general anesthesia was induced and LMA utilized as the
primary anesthetic. A total of 100mcg of fentanyl was administered intraoperatively with an additional 150mcg fentanyl and 10mg
hydrocodone given in the PACU. His pain was adequately controlled and he was discharged home with an OnQ infusion system. On
postoperative day one, the patient complained of increasing pain consistent with transition from surgical blockade. He was evaluated
by an anesthesia team and, after a bolus of 10ml of 1% lidocaine was administered, the patient became comfortable once again. After
confirming the functionality of the catheter, an additional 20ml of 0.25% ropivacaine with 2mg decadron was given. The patient was
advised to continue taking his oral pain medications as needed for pain. The family was instructed to remove the catheter on
postoperative day 2 after obtaining pain control. Full motor and sensory function returned.

Discussion
Historically, concerns for safety of regional techniques performed under general anesthesia limited the number of nerve blocks
performed. However, from 1996 to 2006 the number of peripheral nerve blocks more than tripled in pediatric patients undergoing
ambulatory orthopedic surgery(1). This is likely due to increasing reports of safety, low complication rates(2), access to home infusion
devices and improving ultrasound technology and description of ultrasound-guided techniques. These advances allow more children
access to ambulatory surgery centers which not only decrease health care consumption but also lead to increased patient satisfaction
(3). Regional anesthesia, as a part of a balanced technique, provides more effective postoperative pain control and often obviates an
inpatient admission for parenteral analgesics (4).
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Abstract: 556
Medically challenging case

Management of ilioinguinal neuralgia
Preetika Kataria, Vivek Loomba, Nabil Sibai
Henry Ford Hospital

Introduction
A 41 year old female with a diagnosis of ilioinguinal neuralgia was referred to our Pain Clinic by the Surgery team for a right ilioinguinal
nerve block. She had undergone a bilateral inguinal hernia repair with a pre-peritoneal mesh 2 years ago and had been complaining of
pain for over a year. The pain was localized in the right inguinal region adjacent to the surgical scar. She described the pain as a burning
and stabbing sensation, 8-9/10 in intensity and radiating to the inner thigh and right buttock. The pain was exacerbated by activity
including standing and walking and not relieved by ibuprofen, morphine and pregabalin.
The surgeons believed that the pain was produced by a densely adhering pre-peritoneal mesh to the femoral vessels, resulting in
ilioinguinal neuralgia.

Material and methods
On examination, a mass was felt in right inguinal region and palpating it reproduced her symptoms. There was decreased sensation to
light touch over right anterior and medial thigh. The above findings were consistent with ilioinguinal neuralgia.
A CT scan was done that showed a mesh graft in the right inguinal region, out pouching and migrating inferiorly into inguinal canal
consistent with recurrent indirect inguinal hernia. We discussed the above findings with our surgical colleagues and suggested that the
pain was secondary to mesh graft migrating into the inguinal canal, thereby causing irritation of the ilioinguinal nerve.
The surgeons were concerned of a densely adhering pre-peritoneal mesh to the femoral vessels and wanted us to perform an ilioinguinal
nerve block. However, we convinced them that the patient would benefit from hernia repair and not a nerve block. Subsequently, a
surgical removal of mesh and hernia repair was performed.

Results
The pain resolved and she has not required any intervention for pain relief.

Discussion
This case highlights the importance of addressing the underlying etiology of pain and not blindly performing a procedure to manage the
pain.
The incidence of chronic pain after inguinal hernia has been estimated to be between 1 and 19% [1 ]. The pain experienced may be
neuropathic or nociceptive. Neuropathic pain is described, for example, as burning and shooting in nature. In fact, herniorrhaphy may
be a high-risk operation for neuropathic pain since the ilioinguinal nerve, iliohypogastric nerve, genital branch of the genitofemoral
nerve, and lateral femoral cutaneous nerve are all susceptible to injury. Nociceptive pain can be somatic or visceral in nature and is
described, for example, as aching, stabbing, throbbing, sharp, and gnawing [2].
Surgical interventions for ilioinguinal neuralgia are primarily offered after non surgical therapies fail. However, we suggested a surgical
approach despite a request for a nerve block by the surgery team. The surgical intervention resulted in permanent resolution of the
symptoms.
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Abstract: 558
Medically challenging case

Minimally Invasive Parathyroidecetomy Under
Cervical Plexus Block and Sedation
John Wenzel, Jaime Baratta
Thomas Jefferson University & Hospitals

Introduction
Surgery for primary hyperparathyroidism caused by single benign adenoma is curative and minimally invasive parathyroidectomy
(MIP) is a common approach for single-gland focused excision1. Traditionally performed under general anesthesia (GA), MIP may be
performed under regional nerve block due to limited unilateral incision1. Studies have suggested this is a safe alternative anesthetic with
multiple advantages2,3. We present a patient with severe phobia of GA requiring MIP performed under cervical plexus block with
sedation.

Material and methods
Our patient was a 42 year-old female with primary hyperparathyroidism and a solitary left inferior parathyroid adenoma for MIP.
Medical history included only anxiety disorder. The patient expressed a severe phobia of GA and increased situational anxiety,
requesting to avoid GA.
After midazolam premedication, supplemental oxygen, and monitors applied, bilateral superficial cervical plexus blocks were
performed under ultrasound guidance. Ketamine and propofol infusions were titrated for sedation. Surgery proceeded uneventfully
with the patient comfortable and sedated but responsive. Surgery duration was 82 minutes. Ketamine infusion was stopped during skin
closure and propofol continued until dressings applied.
The patient was transported to PACU where she required no analgesics or anti-emetics. PACU discharge was 20 minutes postoperative
and discharge home was 100 minutes postoperative, both shorter than average times for MIP with this surgeon. The patient expressed
excellent satisfaction.

Discussion
In appropriate patients, MIP may be safely performed with regional block and sedation. Conversion to GA is infrequent, but may be
required for unanticipated extensive exploration, failure of decline in PTH, protection of recurrent laryngeal nerve, or claustrophobia4.
Advantages to a local/sedation technique include patient preference, avoidance of GA for high-risk patients, less opioid usage, less
PONV, faster time to discharge, and decreased operating room times and costs. Cure rates and surgical complication rates appear
equivalent to cases performed under GA2,3.
This technique has few contraindications for which GA may be preferred, including severe sleep apnea/obesity, abnormal adenoma
location, or uncooperative/anxious patients. In our patient, anxiety specifically related to GA made her an ideal candidate4.
Combined superficial/deep cervical plexus blocks have been compared to superficial block alone. Studies suggest that injectate in the
superficial plexus appears to enter the deep plexus and adding deep block to superficial confers no additional efficacy. Deep block
carries a higher risk profile including intrathecal/intravascular injection, phrenic nerve paralysis, local anesthetic toxicity, and higher
incidence of conversion to GA5,6,7,8.
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Advances in localization and surgical techniques have led to increasing use of minimally invasive approach for parathyroidectomy.
While GA has been a common anesthetic, these may safely be performed under cervical plexus block with sedation, which may confer
advantages in select patients.

References
1.
2.
3.
4.
5.
6.
7.
8.

Shindo M.L.,Rosenthal J.M.,Lee T. Oto-HNS, 138:381-387.
Black M.J.,Ruscher A.E.,Lederman J.,et al. Ann Surg Onc, 142(2):744-749.
Dieudonne N.,Gomola A.,Bonnichon P.,et al. Anes & Anal, 92:1538-1542.
Carling T.,Donovan P.,Rinder C.,et al. Arch Surg, 141:401-404.
Pandit J.J.,Dutta D.,Morris J.F. British Journal Anaes, 91(5):733-735.
Pandit J.J.,Satya-Krishna R.,Gration P. British Journal Anaes, 99(2):159-169.
Pintaric T.S.,Hocevar M.,Jereb S.,et al. Anes & Anal, 105:1160-1163.
Pintaric T.S.,Kozelj G.,Stanovnik L.,et al. Journ Clinl Anes, 20:333-337.

Disclosures
I declare that there are no conflicts of interest or support that may cause bias in my presentation.

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Abstract: 559
Scientific abstract: Acute pain

Pain After Total Knee Arthroplasty In the Inpatient
Setting and Following Hospital Discharge: A
Prospective, Observational Study
Sanjay K. Sinha, Smitha Vellanky, Gina Panek, Katina Diakoloukas, William Suter, Cheryl Crisafi, Diane D'Alessio, Jonathan Abrams,
Sivasenthil Arumugam, John Grady-Benson, Steve Schutzer
St. Francis Hospital and Medical Center

Introduction
Patients are being discharged from the hospital earlier after total knee arthroplasty (TKA). Pain in hospitalized patients is closely
monitored and analgesia is provided with multimodal medications, nerve blocks or local infiltration anesthetics. Following discharge
pain is entirely self-managed by the patient with oral analgesics. The objective of this prospective observational study is to evaluate
and compare hospital-managed to self-managed pain experiences.

Material and methods
115 patients (recruitment goal 200) undergoing unilateral TKA consented to participate in this IRB- approved study. Patients were premedicated with celecoxib, pregabalin, and acetaminophen which were continued until hospital discharge. Preoperatively, continuous
femoral nerve or adductor canal blocks were combined with single shot tibial nerve block or intra-operative local infiltration of
anesthetic solution, respectively. Surgeries were performed under general or spinal anesthesia. Postoperatively, oral oxycodone or
intravenous hydromorphone were administered for breakthrough pain. Nerve block catheters were discontinued on post-operative day
2 (POD2) mornings. Patients were discharged on POD 3 on acetaminophen and either oral oxycodone or hydromorphone.
Patients responded to the QUIPS questionnaire daily in the hospital for the first 7 days post-discharge (Reference 1). Pain scores were
recorded every 4 hours by nursing staff while in the hospital and self–recorded by patients at home for 7 days post-discharge. Patients
were contacted by telephone every day for the first 7 days after discharge. Responses to each QUIPS question were analyzed as mean
scores or percent of patients that responded as “Yes”. Differences in the responses to questions over two cumulative time periods (in
hospital versus 1 week post-discharge) were assessed using T-tests for unequal variances for normally distributed questions and MannWhitney U tests for questions that were not normally distributed.

Results
There were no statistically significant differences between hospital-managed pain and self-managed pain at-home with respect to
minimum pain score, maximum pain score, pain on ambulation, percentage of patients who reported pain interfering with mobility and
need for more pain medications (p=0.22 ) (Figure 1). However, significantly more patients were “dissatisfied” with pain treatment while
at home, and were awakened from sleep by pain. There were no differences in nausea, vomiting (p=0.06), tiredness and mood either in
the hospital or at home (Figure 2).

Discussion
Even though there were no differences in hospital-managed versus self-managed pain intensity there is substantial opportunity for
improvement in at-home pain management, as evidenced by the overall dissatisfaction with pain treatment after hospital discharge.
Sleep disturbance due to pain also needs to be addressed and managed appropriately.
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Providing optimal pain management in TKA patients after hospital discharge is a challenge and must be addressed in the era of rapid
recovery surgery and early hospital discharge.
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Item

Answer
format
Please describe your level of pain during physical activity in the last 24 hours, for example when you were moving, washing NRS 0 –
yourself, coughing, or breathing. Please mark the number on the scale that corresponds to your level of pain with activity. 10
Please describe your worst pain within the last 24 hours. Please mark the number on the scale that corresponds to the level NRS 0 –
of your worst pain.
10
Please describe your least pain within the last 24 hours. Please mark the number on the scale that corresponds to the least NRS 0 –
amount of pain.
10
Has the pain interfered with your mobility?
NRS 0 –
10
and
yes/no
Has the pain interfered with deep breathing or coughing?
NRS 0 –
10
and
yes/no
Did you wake up due to pain last night?
NRS 0 –
10
and
yes/no
Has the pain affected your mood?
NRS 0 –
10
and
yes/no
Have you felt drowsy since your surgery?
Yes/no
Have you felt nauseous since your surgery?
Yes/no
Have you vomited since your surgery?
Yes/no
Would you have liked to have received more pain killers?
Yes/no
How satisfied are you with your pain treatment since your surgery? Please mark the number on the scale that corresponds NRS 0 –
to your level of satisfaction.
15
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Figure 1. Mean Pain Scores over Time
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Figure 2
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Abstract: 560
Scientific abstract: Education

A Collaborative, Peer-Reviewed, Web-Based
Regional Anesthesia Curriculum: Setting a New
Standard for Anesthesia Education
Robert Maniker, Ryan Ivie, Glenn Woodworth
Columbia University

Introduction
A curriculum is a complex collection of diverse but interconnected educational events, together resulting in the delivery of the necessary
knowledge, technical skills, and decision-making tools to a learner. In the realm of graduate medical education, many factors drive a
need for improvement in curriculum delivery, such as improving resident performance despite decreasing work hours, incorporating
milestone-based education, improving patient safety, and managing increasing societal physician accountability.(1) The ACGME
milestones project has provided a framework for competency-based education, but individual programs struggle adapt, create learning
materials and assessments, and provide granular definitions of learning objectives.(2) Curriculum mapping can help to organize this
information and allow for easier auditing, but it is cumbersome for individual programs to develop.(3) With regards to ultrasoundguided regional anesthesia, comprehensive educational curricula have been developed at individual institutions, but lack multi-center
collaborative input, peer-review, or widespread applicability to more than a single residency program.(4) We present the methodology
of development and widespread implementation of a comprehensive curriculum within a collaborative anesthesia education platform
(the Anesthesia Toolbox) that addresses many of the above challenges.

Material and methods
An outline for a suite of web-based, peer-reviewed, and competency-based educational resources was collaboratively developed for the
Anesthesia Toolbox project in 2013 and included a combination of self-guided and interactive educational materials plus self-guided and
interactive assessment tools (Fig 1). Two educators in the field of regional anesthesia (RM and GW) organized the list of resources into a
“curriculum map” with three, one month-long curricula corresponding to CA-1, 2, and 3 levels of regional anesthesia rotation, each
subdivided into four one-week components (Fig 2). The curriculum map was then peer reviewed by four academic regional
anesthesiologists at geographically distinct institutions and modified to optimize content balance, content correlation to training level,
educator and trainee time constraints, adaptability to differences in rotation architecture, and institution-specific procedure
preferences.

Results
A final collaborative, peer-reviewed curriculum map was finalized in May of 2014 and its content uploaded to the Anesthesia Toolbox
web platform in three distinct curricula (CA-1, 2, and 3), each with four one-week components ready for assignment to trainees at two
pilot institutions utilizing the Anesthesia Toolbox website. After a successful two-month pilot, curricula were assigned to trainees at
other institutions. By December 2014, 808 resident-level trainees at 20 academic anesthesiology programs across the US and Canada
were registered in the curriculum tracker, of which 374 residents were assigned curricula. Trainee progress in their use of educational
materials and performance on assessment tools can be viewed by educators through an easy to use analytics component (“curriculum
tracker”) on the Anesthesia Toolbox website. The tracker also allows direct “at a glance” comparison to other users at the same training
level to assist in standard-setting, determination of milestone achievement, and early targeted remediation.

Discussion
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It was feasible to create a web-based curriculum for delivery of high-quality shared, collaborative, and peer-reviewed regional
anesthesia educational resources and competency-based trainee assessment. With the use of web-based curriculum analytics, it is
possible to continually monitor trainee progress in their completion of learning materials as well as assessment scores. This information
may also assist in improving the curriculum structure over time. Future research is needed to evaluate the utility of this type of resource
in improving educational outcomes.
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Figure 1: Curriculum Components
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Figure 2: Curriculum Map
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Abstract: 563
Medically challenging case

A Medically Challenging Case Report: Use of a
dual epidural catheter technique in a polytrauma
patient.
Mary So, Roniel Weinberg, Angela Selzer
New York-Presbyterian Hospital, Weill Cornell Medical College

Introduction
Dual epidural catheters (DEC) can be used clinically when there is a need for analgesia over a wide region of dermatomes. However, use
of DEC seems to be limited and currently, the only candidates described in the literature for DEC include patients undergoing Ivor-Lewis
esophagectomies, pediatric patients undergoing scoliosis repair, and patients undergoing extensive spine surgery. We present a novel
case of using a dual epidural catheter technique with the aid of a chronic pain management technique in a polytrauma patient for
postoperative pain control.

Results
A 53-year old male cyclist with no significant past medical history presented to the hospital after colliding with a car. He had multiple
fractures including left clavicular, rib (right T2-3, left T1-11), and pelvic fractures (broken left ilium, ischium and sacrum). A thoracic
epidural was placed at the T7/8 level and patient controlled epidural analgesia (PCEA) was initiated using bupivacaine 0.0625% with
fentanyl 5 micrograms/cc at continuous 4mL/hr, demand dose of 3mL with a 10 minute lockout, in addition to starting a dilaudid PCA
(0.2mg/mL demand only 1 mL with a 10 minute lockout). The patient reported moderate pain relief with pain scores averaging between
3/10 at rest to 7/10 with activity after the initial intervention and prior to having his acetabular repair two days later. Thus, the plan
coordinated between the pain, anesthesiology, and surgical teams was to place the patient under general anesthesia (GA) for surgery
and to place a second (lumbar) epidural under fluoroscopic guidance at the end of the case.
Surgery was completed successfully under general anesthesia, and postoperatively, the thoracic epidural catheter was injected with
2cc of omnipaque 180, which revealed the catheter to be favoring the left side of the epidural space and traveling cephalad from the site
of insertion (Figure 1). The patient was sterilely prepped, draped and the L3-4 interspace was identified. Using an interlaminar approach,
an epidural catheter was threaded under fluoroscopic guidance towards the left parasagittal L3/4 epidural space. The catheter was
tested with 2 mLs of contrast to confirm catheter placement and spread was noted within the epidural space (Figure 2). The patient was
extubated at the end of the procedure and discharged to a subacute rehab facility on postoperative day 6 with adequate pain control
throughout his hospital stay.

Discussion
One potential risk of employing the dual epidural catheter technique is the possibility of catheter entanglement. Additionally, it is
unusual to place epidural catheters under general anesthesia in the adult population. However, both of these aspects were easily
addressed in this patient.
Polytrauma patients undergoing orthopedic procedures have fluoroscopy readily available, therefore placement of the epidural
catheter can be done under direct visualization to prevent misplacement and catheter entanglement.
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Fluoroscopy imaging of Lumbar Epidural Catheter

Disclosures
I declare that there are no conflicts of interest or support that may cause bias in my presentation.

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Abstract: 564
Scientific abstract: Regional anesthesia

SUCCESSFUL INTRATHECAL ANESTHESIA FOR
CESAREAN DELIVERY IN A PATIENT WITH
IDIOPATHIC INTRACRANIAL HYPERTENSION AND
A LUMBOPERITONEAL SHUNT
Michael McReynolds D.O., Joe Liu M.D.

Introduction
Idiopathic intracranial hypertension (IIH) is a syndrome of increased intracranial pressure (ICP) without underlying hydrocephalus or
mass lesion and with normal cerebrospinal fluid analysis2. A lumboperitoneal (LP) shunt is inserted to manage IIH after failed
conservative therapy. Neuraxial anesthesia can be safely performed in pregnant patients with IIH, however in the presence of a LP
shunt, it isn’t recommended3. If a LP shunt is in place, general anesthesia may be preferable for cesarean section as the impact of shunt
on duration of spinal anesthesia is unknown1.

Material and methods
A 22 year old, 101-kg 165-cm G5P2022 female at 39 weeks gestation with history of Idiopathic intracranial hypertension presented for
elective cesarean section. At age 19, the patient was diagnosed with IIH and subsequently had a L3-4 LP shunt placed 3 months later
after failed conservative treatment and associated visual loss. The patient had two previous successful vaginal deliveries and was
instructed by neurology to have a cesarean section to prevent worsening of intracranial pressure. On presentation, the patient reported
worsening headaches since the third trimester. She denied headache on the day of surgery. She also reported a recent upper respiratory
infection. Neurologic exam was unremarkable. There was a noted scar over the lumbar spine from previous lumbo peritoneal drain
insertion. Laboratory studies showed white blood cell count of 17.9 K/µL, otherwise unremarkable. She was hemodynamcially stable
and afebrile. The patient was taken to the operating room and placed in the sitting position. Due to leukocytosis, thorough inspection of
lumbar spine was done before spinal anesthesia. It showed no tenderness, redness, or swelling. Spinal anesthesia was performed with 22
gauge Whitacer needle at L2-3 interspace (one or two levels above LP shunt entry site) with 15mg of hyperbaric bupivacaine and 200µg
of intrathecal morphine.

Results
Surgical anesthesia level to T4 dermatome was achieved. The patient remained hemodynamically stable throughout the case and had
complete resolution of the regional blockade within 3 hours. On post-operative day 3, she was discharged home.

Discussion
The incidence of IIH is 20 per 100,000 in obese reproductive females2. Pregnant patients with IIH often exhibit symptoms during the third
trimester and are managed with weight control, steroids, diuretics, and serial lumbar punctures3. A LP catheter is indicated when
medical management fails3. Although intrathecal anesthesia was successfully given in this case, another consideration would be
general or epidural anesthesia. Neuraxial anesthesia advantages over general anesthesia include parent-child bonding, avoiding failed
intubation, aspiration, and increased ICP. The disadvantages of neuraxial anesthesia are possible LP catheter damage and possible
rapid removal of spinal blockade caused by washout into the peritoneal cavity. Bupesh et al.4 described a case in which the duration of
lidocaine was decreased in an epidural catheter accidentally placed intrathecally in a patient with a functioning LP shunt. As seen with
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our case, the duration of 15mg of hyperbaric intrathecal bupivacaine was 180mins compared to expected duration of 210-240mins. The
use of epidural anesthesia in LP shunt has been previously described however; there is little information on intrathecal anesthesia in LP
shunts.
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Abstract: 565
Medically challenging case

Sciatic nerve block in a patient with Ehlers-Danlos
Syndrome
Yatish Siddapura Ranganath, Sehar Alvi
Georgia Regents University

Introduction
Ehlers–Danlos syndrome is a rare inherited disease of the connective tissue with disruption of the integrity of structural proteins in skin,
ligaments, cartilage and blood vessels, leading to fragility of connective tissues. The estimated overall incidence (all types) is about 1:
5,000 (1). Although defects in the genes can affect various organ systems, from an anesthesiologist's view, the most important features
in these patients are vascular fragility, excessive bleeding, spontaneous pneumothorax, joint dislocation including vertebral
instability,poor skin healing, valvular prolapse, spontaneous dissections and ruptures of major vessels. Vascular fragility and bleeding
may be a relative contraindication against nerve blocks. However possible c-spine instability , an increased risk of TMJ dislocation,
laryngeal trauma and pneumothorax may swing the pendulum back in favor of nerve blocks.

Material and methods
Our patient was a 33-year old female with left foot metatarsalgia who presented for Left foot Chevron Osteotomy and Tailors
Bunionectomy. Her past medical history was significant for vascular type Ehlers-Danlos syndrome characterized by skin
hyperextensibility , joint hypermobility and tissue and vascular fragility, chronic pain syndrome, ADHD, DM type II and PSH of
Cholecystectomy, Tonsillectomy, uterine vessel rupture s/p pregnancy, Cesarian Section, Tubal ligation, Total colectomy and Hernia
repair.
On physical exam patient had skin hyperextensibility and classic EDS feature of passively extension of thumb to touch her forearm.
For intraoperative and postoperative analgesia we decided to perform a left sided single shot popliteal sciatic nerve block under
ultrasound guidance. Informed consent was obtained from the patient after explaining the increased risk of bleeding due to tissue and
vascular fragility and partial or permanent nerve damage. Patient received 2mg of midazolam for the procedure. After sterile prep , 5ml
of 1 % lidocaine was injected into skin at the point at which sciatic nerve was clearly visualized as a single nerve before its bifurcation.
Nerve block was performed using 21g Stimuquik needle in-plane under ultrasound guidance. 30 ml 0.5% Ropivacaine was injected
without any problems. An interesting thing which we noticed was - typical resistance was not felt while traversing through the layers of
skin and subcutaneous tissue. The patient tolerated the procedure well. She was monitored closely post procedurally for any side effect
of the procedure and was determined to have an excellent block for the surgery and postoperative pain control.

Results
Patient had excellent analgesia for just about 10 hrs when she noticed a pain of 3/10. With in a couple of hours from then (about 12hrs)
her pain was 8/10 when she started taking the analgesics. She did not have any sequelae

Discussion
There are published case reports of successful epidural, spinal anesthesia and brachial plexus block in patients with Ehlers–Danlos
syndrome [2–5]. To our knowledge, there are no reports on peripheral nerve blocks involving lower limbs in patients with Ehlers–Danlos
syndrome. Another interesting thing was that our patient had analgesia for just about 10 hours . We regularly follow-up our patients and
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the analgesia lasts for atleast 16 to 24 hrs (much longer some times) which is not surprising considering a possibility of "resistance to
local anaesthetics’ has been stated (6,7). These patients undergo multiple surgeries (as did our patient) and it would be valuable to have
sufficient knowledge about the possibility of providing a nerve block to these patients so that they could be offered one and have the
analgesic benefits.
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Abstract: 566
Medically challenging case

Brachial Plexus block for a patient with acute
compartment syndrome of the forearm
Yatish Siddapura Ranganath, Charles Barry II
Georgia Regents University

Introduction
Acute compartment syndrome (ACS) occurs when the tissue pressure within a closed muscle compartment exceeds the perfusion
pressure and results in muscle and nerve ischemia. It typically occurs subsequent to a traumatic event. The cycle of events leading to
acute compartment syndrome begins when the tissue pressure exceeds the venous pressure and impairs blood outflow. Lack of
oxygenated blood and accumulation of waste products result in pain and decreased peripheral sensation secondary to nerve irritation.
Acute compartment syndrome (ACS) is a well-described surgical emergency that requires an immediate diagnosis and emergent
operative intervention (1). Failure to either make the diagnosis or to implement the appropriate treatment quickly can result in severe
long-term morbidity.

Material and methods
Our patient was a 56 year old female s/p motor vehicle collision with left upper extremity compartment syndrome and acute left carpel
tunnel syndrome, for left forearm compartment release. Her past medical history consisted of CAD, MI x 3, CAD, HTN, CHF, implanted
defibrillator, reported EF of 20%, chest pain with in the last 6 months, HLD, depression, epilepsy, and past surgical history of 3 vessel
CABG at age 40 including left radial artery harvest for CABG, TAH, and cholecystectomy.Patient had associated symptoms of numbness,
tingling to the left hand. She denied nausea, vomiting, SOB. She also complained of nonspecific chest discomfort.
On physical exam, patient had marked swelling of left hand and Forearm. Patient reported pain with passive stretch of all 5 digits and
compartments were tight with minimal compressibility. Paresthesia and decreased sensation in radial 3 digits was also present. Ulnar
artery dopplerable
Given her significant cardiac history and the need for emergent surgery, regional anesthesia was offered as an option to the patient
after discussion amongst the Operating Surgeon, Anesthesiologist covering the OR and Anesthesiologist covering Acute Pain
Service. Informed consent was obtained from the patient after explaining the increased risk of partial or permanent nerve damage.
A left axillary brachial plexus nerve block was performed under ultrasound guidance. The patient was supine with the left arm above the
shoulder and behind the head, and an in-line ultrasound technique was used for the procedure. After sterile prep under ultrasound
guidance, axillary artery was identified and 3ml of 1 % lidocaine was injected into. Musculocutaneous nerve (A twitch monitor was used
with ultrasound for this part) was blocked separately with in the coracobrachialis muscle, then radial nerve was visualized and blocked.
Next ulnar and median nerves were clearly visualized and blocked. The blocks was performed using a 21g Arrow Stimuquik needle and a
solution containg a mixture of 20 ml 0.5% ropivacaine and 20 mL of 1.5% lidocaine with epinephrine were injected without any
problems.

Results
The patient tolerated the procedure well. She was monitored closely post procedurally for any side effect of the procedure and was
determined to have an excellent block for surgery (Patient just received Midazolam for sedation in the OR) and postoperative pain
control without any sequelae. She had no neurologic deficits on follow-up in the postoperative period.
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Discussion
In this case, the overall risk with regional anesthesia was thought to be less compared to general anesthesia given the patient's
significant cardiac history. There are several case reports of compartment syndrome being diagnosed in a patient after a nerve block
because of breakthrough pain (2-4). However, we could not find any literature in which a patient received a nerve block for an
established/impending acute compartment syndrome. If this patient had developed significant neurologic deficit in the postoperative
period, nerve block would have complicated the scenario by itself being one of the possible causes.
Also, the safey of nerve block in an acutely ischemic limb is unknown even though we performed the nerve block proximal to the site of
Ischemia.However, the surgery (Compartment release) was corrective aiming to restore the vascular supply to the limb which this made
us comfortable in performing this nerve block.
We chose the axillary approach to brachial plexus block as we wanted the least likely hood of nerve injury if possible from the nerve
block. Moayeri et al (5) have demonstrated that the proximal brachial plexus, i.e in the interscalene and supraclavicular regions, the
nerves tend to be more solid and oligofascicular, while more distally, the fascicles are more dispersed, polyfascicular and with large
amounts of stromal tissue; therefore it is unlikely to be penetrated with the blunt block needle.
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Abstract: 568
Medically challenging case

Subdural Spread of Local Anesthetic Mimicking
Cerebrovascular Accident: A Case Report
Shin-e Lin, Thomas Fernandez, Matthias Braehler
University of California, San Francisco

Introduction
We present a case of hypotension, right arm paralysis, and Horner’s syndrome following a bolus of a thoracic epidural. This
constellation of symptoms following an epidural is extremely rare with only one previous case reported in the literature[1] and poses a
difficult diagnostic and management problem.

Material and methods
We are presenting a medically challenging case.

Results
A 53 year-old woman with multiple medical comorbidities including chronic pain had an uneventful T9/10 epidural placed for
postoperative pain control for a laparoscopic resection of an urachal remnant. Prior to extubation, the epidural was bolused with 10ml
0.25% bupivacaine. An hour later in the PACU, the patient had no pain relief from the epidural and it was bolused again with 10ml 0.1%
ropivacaine.
Ten minutes later, the patient had significant hypotension, which resolved with ephedrine, but subsequently developed right arm
weakness and numbness. An exam revealed distal right upper extremity weakness, decreased sensation from C5-T1, and right-sided
Horner’s Syndrome. Five hours postoperatively, the patient’s Horner’s had resolved but she had no improvement in her right arm
paralysis. By postoperative day 2, the patient had recovered all sensation and motor function to her right arm.

Discussion
Our differential included a high unilateral epidural block, brachial plexopathy due to OR positioning, acute cerebrovascular accident
(CVA), and subdural administration of local anesthetic. Of those, CVA was a significant concern but as the patient’s Horner’s resolved
without improvement of her sensorimotor symptoms, CVA became less likely.
In all likelihood, our epidural catheter had been placed in or migrated into the subdural space. There are many places an epidural
catheter can end up[2] and the clinical presentation following an unintended subdural anesthetic can vary widely.[3] The only constant
in all subdural injections is a block pattern not consistent with epidural or intrathecal anesthetic administration. Most importantly, one
must respond quickly to any adverse events during the use of epidural catheters, subdural or otherwise.
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Abstract: 569
Medically challenging case

The Use of a Simple Nasal CPAP Mask Assembly
for Airway Obstruction under Supraclavicular
Block and MAC During Arteriovenous Fistula
Creation.
Mengmeng Shen, James Tse, Tejal Mehta
Rutgers-Robert Wood Johnson Medical School

Introduction
Supraclavicular block is a very effective technique for upper extremity surgery as it provides anesthesia to the entire extremity distal to
the shoulder. However, one of the complications of supraclavicular block is phrenic nerve palsy, which occurs in about 50% of patients.
Most patients are asymptomatic but combined with other factors such as intravenous sedation and airway obstruction, ventilation and
oxygenation may be compromised. A simple nasal CPAP assembly was shown to improve spontaneous ventilation and oxygenation in a
sedated patient with airway obstruction. This technique was successfully implemented in a patient undergoing AVF creation who
developed airway obstruction under IV sedation.

Material and methods
not applicable

Results
71 year old obese female with history of ESRD secondary to unknown etiology presents for AVF creation in right arm. Patient currently
dialyzed via right internal jugular permacath. No other significant co-morbidities. Patient denied history of lung disease or obstructive
sleep apnea. Preoperative exam revealed respiratory rate 18, saturation of 95% on room air, lungs clear to auscultation bilaterally, and
normal cardiac exam. Airway exam significant for small jaw and large tongue. Chest X-ray showed no acute disease. Before surgery,
patient received a right supraclavicular block with ropivicaine 0.5% 30ml with epinephrine 1:200,000 under sedation with midazolam
2mg IV. Patient was asymptomatic after the block, breathing comfortably with a saturation of 96% on NC 2L. Once in OR, patientt was
placed in supine position on the surgical table. After timeout was done and standard ASA monitors were placed, patient was oxygenated
with NC 4L and placed under IV sedation with propofol at 50 mcg/kg/min. Within 5 min after pt was asleep, she began to develop upper
airway obstruction noted by snoring, loss of end-tidal CO2 and rapid desaturation to low 90s. A nasal CPAP was promptly assembled by
placing an infant mask with a fully inflated air cushion over the patientt’s nose with head straps and connected to a breathing circuit
and anesthesia machine. APL valve was adjusted to deliver CPAP (4cm H2O), with 3 L/min O2 and 1 L/min air. Saturation improved to
100% with return of end-tidal CO2. With the nasal CPAP, patient was maintained on propoful infusion without further incidents during
the 90 min procedure.

Discussion
Supraclavicular is an effective technique to provide surgical anesthesia for upper extremity surgery. However, phrenic nerve palsy
occurs in 50% of patients and if combined with deep IV sedation can lead to difficulty oxygenating and ventilating the patient. To
provide comfort and prevent movement on the OR table, our patient was sedated with propofol infusion and began to desaturate
secondary to airway obstruction. Her desaturation was exacerbated possibly by phrenic nerve palsy from the supraclavicular block. She
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was successfully rescued with the nasal CPAP assembly. We believe this airway management technique can be advantageous in a
patient with airway anatomy prone to obstruction who receives a high brachial plexus block and requires deep IV sedation for the
surgical procedure.
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Abstract: 570
Medically challenging case

Discovery of Kinked Medtronic Ascenda Intrathecal
Catheter
Sudheer Potru, Matthew Jaycox
Rush University Medical Center

Introduction
Intrathecal drug delivery has revolutionized the treatment of multiple painful conditions, including nonmalignant and malignant pain of
numerous sources; for the interventional pain specialist typically trained largely in neuraxial interventions, it has become particularly
useful for refractory pain of other origins. With new technical developments, the devices used to accomplish this method of analgesia
have improved extensively in both quality and sophistication.
The Medtronic Ascenda intrathecal catheter, released in September 2012, was designed to be significantly more durable than previous
iterations of silicone intrathecal catheters. The polyurethane outer layer was intended to be more resistant to leaks or breaks, and the
thermoplastic polyester PET braid was advertised to be six times stronger than the previous catheters and to provide increased
resistance to both kinking and occlusions. Indeed, of Medtronic's systematic review of 839 product-performance related events from
2003 to 2013, the Ascenda catheter is only implicated in about 3.2% of these, or 27 total events.
Here, we present a case of increasing clinical suspicion and eventual diagnosis of an Ascenda catheter kink, ultimately requiring
replacement of the intrathecal catheter.

Results
A 32-year-old female with chronic lower abdominal and pelvic pain secondary to a long history of advanced endometriosis refractory to
multiple surgical interventions was referred to our pain clinic by her gynecologist for further care. She underwent a prolonged course of
medical and interventional therapies, including physical therapy, multimodal analgesia including high-dose narcotics, and multiple
blockades of the hypogastric plexus, all with little relief. She then underwent a five-day intrathecal drug trial with good results, and a
Synchromed II pump and Ascenda Model 8782 intrathecal catheter were implanted one month later. With further follow-up, her
intrathecal medication regimen was altered and uptitrated to hydromorphone at a concentration of 5 mg/mL and clonidine at a
concentration of 600 mcg/mL with good relief, and her pain was controlled enough to allow her to perform her activities of daily living.
Approximately 18 months later, with no inciting trauma or significant change in her underlying pathology, the patient began to
complain of decreasing pain relief from the IT pump, which was treated with increases in her intrathecal dosage on multiple visits with
little relief. Pump malfunction was suspected and the patient was scheduled for a sideport myelogram and rotor study. During the
sideport study, some clear fluid was obtained, but we were not able to freely aspirate cerebrospinal fluid as expected. We were able to
inject radiocontrast only with very high pressure, but the patient did not experience any pain (as might be expected were there a
catheter tip granuloma). Using fluoroscopy, the catheter was traced to the point of entry into the intrathecal space and no obvious
kinks or knots in the intrathecal line were noted. A rotor study was then performed which demonstrated that the intrathecal pump
rotors were turning normally.
As per usual protocol, a post-myelogram CT scan was ordered to ostensibly demonstrate radiocontrast in the intrathecal space. Per the
radiology report, "the catheter from an intrathecal pump is noted in the soft tissues of the lower back. Prior to its entry into the spinal
canal at L3-4 there is a pinched catheter loop. Intrathecally the catheter tip is seen at T11-12 level. Small amount of intrathecal
dependent contrast is also noted, presumably from prior pump check."
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The patient was scheduled for operative intrathecal catheter revision. In the OR, after careful dissection through the fascia, the Ascenda
catheter was removed smoothly without encountering any resistance. Closer examination of the catheter demonstrated an
approximately 140-degree bend within the catheter just proximal to the sutureless anchor. The catheter was photographed (see image)
and returned to Medtronic for further analysis. A fresh Model 8782 Ascenda intrathecal catheter was placed and connected to the
existing pump and the surgery was completed.
On postoperative day 1, the patient noted acute incisional pain but noted significant improvement in her chronic abdominal and pelvic
pain. Since then, her pain relief has continued to improve with the IT pump and she has returned to her ADLs.

Discussion
It was due to high clinical suspicion that the diagnosis of an intrathecal issue was considered and ultimately correctly made, as this
could easily have been missed. Maintaining a sense of the patient's underlying pathology and condition was also important in this case,
as a good working understanding of the source of the pain and review of her GI and gynecologic workup allowed us to rule out a change
in her abdominal condition as well.
Further advancements in intrathecal catheter and pump technology will come inevitably, but this case demonstrates that all devices,
no matter how well-designed, are fallible; indeed, a tiny kink in a device sized less than a centimeter in width entirely changed this
patient's clinical course. It bears repeating to know well the mechanical characteristics of any and all implanted devices, no matter how
small.
We look forward to reading further case reports and literature regarding technical and mechanical issues with intrathecal devices that
have been encountered at other institutions. Our hope is to improve awareness of these issues in order to facilitate future diagnoses
and expedient treatment for all involved patients.
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Abstract: 573
Scientific abstract: Regional anesthesia

Chloroprocaine Spinal Compared to General
Anesthesia for Outpatient Knee Arthroscopy – A
Retrospective Analysis
Ryan Ivie, Peter Fu, Robert Maniker
Columbia University

Introduction
There has long been debate over the optimal anesthetic for outpatient arthroscopic knee surgery. Both general anesthesia and spinal
anesthesia are viable options, each with specific advantages and disadvantages. Delayed hospital discharge is a possible complication
of spinal anesthesia, likely related to the use of long-acting local anesthetics such as bupivacaine. Recently, the short-acting local
anesthetic chloroprocaine has been re-evaluated for spinal use and its safety and efficacy documented.(1) It has been demonstrated
that spinal anesthesia with chloroprocaine for outpatient surgery may allow earlier discharge compared to low-dose long-acting local
anesthetics (e.g. bupivacaine) and to alternative short-acting local anesthetics (e.g. lidocaine, articaine).(2,3,4) However, discharge
timing following chloroprocaine spinal anesthesia has not been directly compared to general anesthesia. For reasons mostly related to
surgeon preference, anesthetic practice for arthroscopic knee surgery at our institution changed abruptly in June 2012 from primarily
chloroprocaine spinal to primarily general anesthesia. We reviewed the cases of arthroscopic knee surgery from 2.5 years prior to and
2.5 years following this change in practice in order to compare length of PACU stay between the two anesthetic techniques.

Material and methods
After Institutional Review Board approval, we used the electronic medical record to retrospectively examine the perioperative care of all
patients undergoing outpatient arthroscopic knee surgery by four surgeons at our institution in a five-year period between July 1, 2009
and June 30, 2014. Patients were excluded if they were less than 18 years of age, underwent anterior cruciate ligament repair, or
received spinal anesthesia with any agent other than chloroprocaine. Data collection included baseline demographic information,
anesthetic technique, spinal agent and dose, and times from entry to the operating room to each of the following: anesthesia ready,
surgery start, departure from OR, and PACU discharge.

Results
We identified 743 patients that underwent outpatient arthroscopic knee surgery in the data collection period and met no exclusion
criteria. Of these patients, 308 received spinal anesthesia with chloroprocaine and 435 received general anesthesia. The mean dose of
spinal chloroprocaine was 56 mg. Of the 435 patients receiving general anesthesia, an endotracheal tube was used for 16 patients and a
laryngeal mask airway was used for the remaining 419. The mean time from departure from the OR to PACU discharge was 217 and 203
minutes for spinal and general anesthesia, respectively. The difference in mean PACU stay times was statistically significant (p=0.017).

Discussion
In a large retrospective analysis of patients undergoing outpatient arthroscopic knee surgery, patients receiving spinal anesthesia with
chloroprocaine were found to have a slightly longer mean PACU stay compared to patients receiving general anesthesia. Although
arthroscopic knee surgery under general anesthesia may shorten the duration of PACU stay, the difference is small. Therefore,
chloroprocaine spinal remains a viable anesthetic technique when spinal anesthesia is desired.
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Abstract: 574
Scientific abstract: Acute pain

Patterns of Intravenous Patient Controlled
Analgesia Prescribing in a University Tertiary Care
Hospital
Andrew Viscusi, Leslie Schechter, Eugene Viscusi
Philadelphia, PA

Introduction
Patient Controlled Analgesia (IV-PCA) with opioids remains a widely utilized analgesic technique for acute pain management. Current
PCA machines and available drugs offer almost limitless customizability. With this variability comes opportunity for programming and
drug errors that can lead to patient harm. The rate of PCA errors has remained alarmingly consistent in spite of the introduction of
“smart pump” technology and a requirement that drugs and programing is verified by two nurses. Our hypothesis is that the vast
majority of patients could be served with standard programming and equipotent opioid choices but are exposed to the risks of
customizability that is applicable to only a minority of patients. The purpose of this study is to review patterns of typical PCA
prescribing.

Material and methods
In a 750 bed tertiary care university hospital, 300 consecutive PCA prescriptions for postoperative pain (de-identified of patient
identification) were analyzed as standard or non-standard orders. Standard orders are defined as equivalent doses of morphine 1 mg,
hydromorphone 0.2 mg or fentanyl 10 micrograms per patient activation with a 6 minute lock-out and a maximum of 10 hourly doses.
Any other order is considered non-standard.

Results
Of 300 consecutive PCA prescriptions reviewed, 276 (92%) were classified as standard and 24 (8%) were custom or non-standard orders.
Drug
Hydromorphone
Morphine
Fentanyl
All Drugs

Standard
182 (92%)
79 (90%)
15 (100%)
261 (92%)

Custom
15 (8%)
9 (10%)
0 (0%)
24 (8%)

Total
197
88
15
300

Discussion
Our findings support that the majority of IV-PCA prescribing is standard programming and concentrations of opioids. Yet, these
patients are exposed to the risks of programming and drug errors including wrong drugs or concentrations. PCA-related errors are well
known as a source of patient harm. Error reducing efforts (such as smart pump technology, dual nurse verification of programming)
have not impacted recent error rates which are reported to occur at approximately 400 per 10,000 uses. 80% of PCA errors are reported
to be from human factors. Further, the management of PCA is a considerable burden of time for nurses.
The majority of patients receiving IV-PCA may benefit from PCA technology that is standardized avoiding possible medication errors
and likely reducing the burden of care on nurses who must work with current PCA technology. Simpler PCA technology with standard
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settings may serve the needs of most patients.
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Abstract: 576
Scientific abstract: Emerging technology

SUFENTANIL SUBLINGUAL TABLET SYSTEM
EASE OF USE ACROSS DIFFERENT AGE GROUPS
COMPARED TO IV PATIENT-CONTROLLED
ANALGESIA
Karen DiDonato
AcelRx Pharmaceuticals

Introduction
The sufentanil sublingual tablet system (SSTS) is a non-invasive, patient-controlled analgesia (PCA) drug/device product currently
under review by the U.S. Food and Drug Administration (FDA) and European Medicines Agency (EMA) for treatment of moderate to severe
acute pain in a hospital setting. The system allows patients to self-administer 15mcg tablets as needed to manage their pain and is
manufactured with a 20-minute lockout interval. Sufentanil appears well-suited for acute pain management when delivered
sublingually as a result of its high lipid solubility, favorable therapeutic index (as suggested in animal models) and lack of active
metabolites. An integrated safety and efficacy analysis across all Phase 3 studies comparing SSTS to placebo and IV PCA morphine (MS)
was recently performed to support the regulatory filings. The ease-of-use of SSTS was also compared to that of IV PCA to evaluate the
impact of age, specifically the elderly, on the ability to understand and appropriately use the system.

Material and methods
Data from the phase 3 development program (3 randomized controlled trials [RCTs] using SSTS to treat post-operative pain including
two double-blind, placebo-controlled trials and one open-label, active comparator trial vs. IV PCA morphine) were integrated as part of
the New Drug Application submitted to FDA in September 2013 and the Marketing Authorization Application submitted to EMA in June
2014. Adult in-patients undergoing major open abdominal surgery or major joint replacement surgery were enrolled. Analgesic efficacy
was assessed using the pain intensity difference to baseline (PID) as well as pain relief (PR) measures over 48 hours. Safety assessments
incorporated spontaneously reported adverse events (AEs), vital signs and the use of concomitant medications. Ease of device
utilization was also assessed using a validated Patient Ease-of-Care (EOC) Questionnaire1 consisting of six individually validated
subscales averaged together to calculate a total EOC score (rated on a 0-5 scale).

Results
The Phase 3 trials randomized 948 patients; 606 to SSTS, 162 to placebo and 180 to IV PCA morphine. Primary efficacy outcome
measures were achieved for all three studies. AE’s in general were mild to moderate in severity and similar across all treatment
assignments. The most common treatment-related AEs were nausea, vomiting and oxygen saturation decreased. Patients in all four
age group assessments rated SSTS higher than IV PCA for total EOC score. Patients under 45 years scored a 4.39/5 (SSTS) compared to
3.75/5 (IV PCA; p=0.038); patients under 65 years scored a 4.42/5 (SSTS) compared to 4.12/5 (IV PCA; p<0.001); patients 65 years or older
scored a 4.39/5 (SSTS) compared to 4.02/5 (IV PCA; p<0.001); patients 75 years or older scored a 4.27/5 (SSTS) compared to 3.94/5 (IV PCA;
p=0.008).

Discussion
Analgesic efficacy and tolerability of sufentanil 15mcg tablets dispensed sublingually by patients as frequently as every 20 minutes
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appears comparable to IV PCA MS programmed via infusion pump at 1mg q 6 minutes. SSTS had higher patient-rated total Ease-of-Care
scores across all age categories compared to IV PCA MS, suggesting the system is simple enough for even elderly and advanced elderly
patients to manage.
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Abstract: 578
Scientific abstract: Acute pain

Does intraoperative opioid dose affect the
development of postoperative ileus following
major spine surgery?
Rano Faltas, Paul Millhouse, Marc Torjman, Alexander Vaccaro, Eugene Viscusi
Thomas Jefferson University Hopsital

Introduction
Postoperative ileus is an uncommon but debilitating complication following major spine surgery that can impact patient recovery and
prolong hospitalization. We identified possible predictors of ileus with a specific focus on intraoperative opioid use.

Material and methods
Following IRB approval the medical records from the orthopaedic spine surgery database were reviewed. The electronic records from
patients admitted between 2007 and 2014 for major spine surgeries were analyzed. 3732 unique admissions for 3532 patients were
identified. Incomplete datasets and records with more than one thoracolumbar or lumbosacral spine procedure per hospitalization
were excluded. For a total of 3,069 admissions, all relevant demographic and clinical data were collected, including intraoperative data,
hospital length of stay, and a diagnosis of paralytic ileus identified by billing code. The intraoperative morphine equivalents used per
procedure for each group (ileus or no ileus) were calculated and compared. The effect of surgical approach, categorized as anterior
versus non-anterior, was also examined. Binary logistic regression was used to determine the influence of 16 clinical variables on
whether or not patients developed an ileus. Univariate and multivariate ANOVA and the Mann-Whitney U test were also used to look at
individual variables. A p value <0.05 was set for statistical significance.

Results
Seventy five patients were identified as having developed an ileus during their hospital stay. The average intraoperative morphine
equivalents used in the group that did not develop an ileus was 72.6 mg (95% CI 70 –75) compared to 97.7 mg (95% CI 77 – 119) in the
patients that developed an ileus. The occurrence of an ileus was significantly (p<0.001) more frequent in patients with an anterior
surgical approach (4.2% vs 1.8% for anterior and non-anterior approaches, respectively). Logistic regression analysis identified four
variables as predictors for the development of ileus: male gender, higher comorbidity scores (Elixhauser index), anterior approach, and
prolonged hospital stay.

Discussion
Postoperative paralytic ileus is at the very end of the spectrum of delayed postoperative bowel recovery raising the possibility that these
findings could represent the "tip of the iceberg" for prolonged gastrointestinal recovery. Based on this data, patients are twice as likely
to develop an ileus following spine surgery if an anterior approach was utilized as opposed to just posterior. Also noted was the strong
association between the total opioid dose equivalents given intraoperatively and the development of an ileus. Total intraoperative
opioid used may be a predictor for subsequent opioid doses during hospitalization and eventually the development of an ileus; however
this effect was not significant in the logistic regression. Anterior surgical approach, Male gender, higher patient comorbidity scores, and
an increase length of stay are associated with paralytic ileus formation following major spine surgery. Surgical approach and
anesthetic technique may impact the development of ileus and delay recovery and discharge.

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

References
Brian Behm et al: Postoperative ileus: Etiologies and interventions. clinal gastroentrology and hepatology. March 2003 Volume 1, Issue 2,
Pages 71–80
Rani Nasser et al: Complications in spine surgery A review. Journal of Neurosurgery: Spine Aug 2010, Vol. 13, No. 2, Pages 144-157
Delaney C et al: Postoperative Upper and Lower Gastrointestinal Recovery and Gastrointestinal Mobility in Patients Undergoing Bowel
Resection: Polled Analysis of Placebo Data from 3 Randomized Controlled Trials. Am J Surg 191:315-9, 2006
Andrea Kurz et al: Opioid-Induced Bowel Dysfunction. Drugs Volume 63, Issue 7, pp 649-671

Tables/images

Disclosures
I declare that there are no conflicts of interest or support that may cause bias in my presentation.

40th Annual Regional Anesthesiology and Acute Pain Medicine Meeting
Thursday, May 14, 2015–Saturday, May 16, 2015
Las Vegas NV

Abstract: 580
Scientific abstract: Regional anesthesia

Opening injection pressure can reliably predict
needle-nerve and needle-fascia relationships
during femoral nerve block
Jeff C. Gadsden, Malikah Latmore, D. Matt Levine, Allegra Robinson
Duke University

Introduction
Needle-nerve contact (NNC) and intraneural injection have been associated with nerve inflammation and injury, even in the absence of
injection. (1,2) The monitoring of high opening injection pressures (OIPs) has been shown to reliably predict when the needle tip is within
or in sustained contact with the nerve roots of the interscalene brachial plexus with a high degree of sensitivity. (3,4) Since the roots of
the brachial plexus have a unique mono- or oligofascicular architecture, it is unknown if this relationship is preserved during
multifascicular nerve blockade. In this observational study, we tested the hypothesis that OIP can predict NNC during femoral nerve
block, and as a secondary hypothesis, that OIP can detect needle contact with the fascia iliaca.

Material and methods
Following IRB approval and informed consent, 20 adult patients (with BMI < 35 and adequate sono-anatomy) scheduled for lower limb
surgery with femoral block were recruited for this study. Under ultrasound guidance, a 22 G stimulating needle was sequentially placed
in four locations (indenting the fascia iliaca lateral the femoral nerve, advanced through the fascia iliaca while still lateral to the nerve,
needle tip slightly indenting the anterior surface of the femoral nerve, and disengagement of needle-nerve contact to 1 mm). At each
location, the OIP required to initiate an injection of 1 mL D5W was recorded using an in-line manometer (PendoTECH, Princeton, NJ)
coupled to a computer via an analog-to-digital conversion board (PressureMAT, PendoTECH, Princeton, NJ) and to a disposable
injection pressure monitor (BSmart, Concert Medical, Norwell, MA). Injectate was administered via an automated infusion pump (PHD
2000, Harvard Apparatus, Holliston, MA) at 10 ml/min. Blinded investigators performed evaluations and aborted injections when an
opening injection pressure of 15 psi was reached. After all assessments, 20 ml of local anesthetic was injected using the same apparatus
at the disengaged position for the clinical block.

Results
OIP was ≥15 psi for 18 (90%) of the patients when the needle contacted the femoral nerve. In contrast, opening injection pressure was
Aborting the injection when OIP reached 15 psi prevented commencement of injection in the vast majority of NNC and needle-fascial
contact cases. There was a single instance of paresthesia in a patient during needle-nerve contact; no neurologic or other complications
were reported.

Discussion
High OIP (≥15 psi) consistently detected NNC, suggesting that injection pressure monitoring may be useful in preventing injection
against the epineurium during femoral nerve block. In addition, OIP was sensitive in detecting needle-fascial contact, which may have
implications for distribution of injectate and block success.
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Regional anesthesia in the setting of post polio
syndrome – Case Reports
John Shepler, Elizabeth Wilson, Jocelyn Blake, Jocelyn Blake, Kristopher Schroeder
University of Wisconsin, Dept of Anesthesia

Introduction
Case 1. A 59 year-old women with a history of poliomyelitis (polio) as an infant and severe DJD presented for left total hip arthroplasty.
As an adult she had developed lower extremity weakness consistent with post polio syndrome (PPS). Although diagnosed with PPS her
symptoms of weakness had been stable for several years. She ambulated with a cane but this was thought to be due to severe DJD in her
left hip. Orthopedics consulted the Regional Team for a combined spinal epidural for her surgical procedure. The risks and benefits of a
CSE were discussed at length with the patient in the setting of PPS. Since she has not had any progression of weakness in her lower
extremities for many years or other symptoms of PPS, she decided to proceed with a CSE. The CSE was successfully placed and her
surgery was completed without complications. One year following surgery she was doing well and no longer needed a cane for
ambulation. In addition she did not have any further progression of her lower extremity weakness or pain.
Case 2. A 62 year-old woman with a history of polio as a child and severe osteoarthritis presented for left total knee arthroplasty. Later in
life she developed progressively worsening lower extremity weakness in the quadriceps muscles consistent with PPS. Orthopedics
consulted the Regional Team for CSE and adductor canal block. Due to the patient’s progressively worsening symptoms and after
discussing risks with the patient, she decided to have general anesthesia for her procedure. She did consent to an adductor canal block
with 0.25% bupivacaine post-operative pain control. No complications were noted and she had an uneventful recovery.

Discussion
Poliomyelitis is an acute, viral, infectious disease typically with fecal-oral transmission of an SS-RNA enterovirus. Many individuals
infected with the poliovirus are completely asymptomatic or have mild flu-like symptoms. In a small percentage of individuals the virus
enters the CNS and causes a meningitis, fevers, lethargy, extremity pain, fever, vomiting, and irritability. A subset of these individuals
will progress to a paralytic stage, most commonly manifesting in the lower extremities.
Post Polio Syndrome is characterized by, among other things, fatigue, weakness, pain, and atrophy in individuals with a history of
paralytic polio. These patients typically enjoyed a period of neurologic recovery usually lasting 15 years or more. They then develop
gradual or abrupt weakness, muscle atrophy or fatigue. These patients can also have respiratory dysfunction, dysphagia, and cold
intolerance that must be considered in an anesthetic plan. Many anesthesiologists will not use regional anesthesia in these patients due
to the risk of exacerbating existing disease despite a lack of evidence to support this practice.
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Genetics and Drug Response: Study on the Role of
Genetics in Individual Variations in Response to
Methadone use.
Tobore Onojighofia, Brian Meshkin, John Hubbard, Dan Schwarz, Bilikis Akindele
Proove Biosciences

Introduction
Methadone is an analgesic prescribed primarily for severe chronic pain. Although genetic factors are believed to account for between 20
to 95% of the observed variation in drug response between individuals, the role of genetics in response to methadone use is not clearly
or fully understood. The objective of this study is to determine the role of genetics in observed individual variations in response to
methadone use.

Material and methods
61 subjects currently taking methadone across 10 clinical research sites in the US. The effect of the methadone was recorded using the
(MED) Scale (A scale of 0-5 to measure efficacy of a drug). Subjects were divided into 2 groups by MED score: poor responders had a score
of 0 to 3 while good responders had scores 4 or 5. (30 poor responders and 31 good responders). Subjects were genotyped using Taqman®
SNP Genotyping Assays (Life Technologies, Carlsbad, CA). It consists of a panel of 12 single nucleotide polymorphisms (SNPs) in genes
encoding for proteins expressed in the mesolimbic reward pathway. These genes include: 5HT2a, 5-HTTL, COMT, ANKK1/DRD2, DRD1,
DRD4, DAT, DBH, MTHFR, OPRK1, GABA-A receptor gamma2, and OPRM1.

Results
A cross tab analysis using IBM SPSS v21 found significant association between only DAT (rs27072) and methadone response. (DAT:
Dominant Model (C/C vs. C/T-T/T) Pearson chi-square p= 0.031, Two sided fisher’s exact 0.029). Logistic regression found C/T & T/T
variations to be associated with good response to methadone while C/C was found to be associated with poor response. p= 0.035, OR
3.611.

Discussion
This study suggests that genetic variations may play a role in observed differences in response to methadone usage. Findings in this
study will hopefully help further illuminate the role of genetics in drug response as well as guide a more comprehensive pharmacological
approach.
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Initial Experience Starting a Peripheral Catheter
Service for Above Knee Amputations
Jocelyn M. Blake, Melanie Donnelly, Tamara Chambers, John Shepler
University of Wisconsin School of Medicine and Public Health Department of Anesthesiology

Introduction
Providing adequate analgesia for patients having above knee amputations (AKAs) can be challenging. Literature has described the use
of both neuraxial and peripheral techniques; however, anticoagulants often limit the use of deep peripheral and neuraxial techniques.
Approximately two years ago, we began placing peripheral nerve catheters for most AKAs. This chart review is a case series describing
the perioperative course of patients receiving a peripheral catheter.

Material and methods
Following IRB exemption, the charts of 11 patients presenting for an AKA between 10/23/09 and 2/13/13, who received at least one
peripheral catheter, were reviewed. We extracted multiple pain and block related variables from these charts.

Results
Preoperative variables are presented in Table 1. Intended mode of anesthesia was general anesthesia (GA) for 73% of patients and
blocks/sedation for 27%; one patient was converted to GA. All patients received a form of lumbar plexus block (Table 2); 91% were
catheters. Ultrasound was used for 91% of placements; stimulation was used for 82%. 82% of patients received a sciatic block; all were
catheters. Ultrasound was used in 22% of these blocks; stimulation was used for 100%. Median time in the recovery room was 123.7
minutes; interquartile range (IQR) of 94. Catheter duration was calculated as the longest duration of any nerve catheter. 55% had a
catheter for 1-2 days, 36% for 3-4 days, and 9% for 5 days. No block related complications were noted. Average length of stay was 6 days
(IQR 3).
Table 1. Preoperative Variables
Gender
ASA Status
Age
Body Mass Index

M: 73% F: 27%
1= 0% 2=0% 3= 64% 4=27%
Median=70 IQR=11
Median=31 IQR=11

Table 2. Block Types
Lumbar Plexus (11 of 11)
Sciatic (9 of 11)

Femoral=82% Saphenous=9% Lumbar Plexus=9%
Subgluteal=22%

Discussion
This data reflects variability in our practice of placing nerve catheters for AKAs. The majority (67%) of blocks intended as the operative
anesthetic were successful, but 73% of patients had planned GA. Without a comparison group, it is difficult to draw conclusions about
the efficacy of catheters in providing superior pain control. Morphine Equivalent (ME) consumption both intra-operatively and in the
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recovery room demonstrates the blocks function well as an analgesic after the initial bolus. However, ME consumption on
postoperative day (POD) 1 and 2 would indicate that catheter infusions are not as effective as the initial block. This could be due to
using diluted infusions versus a concentrated bolus. It may also be the result of inexperience/difficulty in placing more proximal sciatic
catheters versus exclusively using the subgluteal approach.
Table 3. Median and IQR for Pain and ME Narcotic Use
Intraoperative ME use
Recovery Room ME use
ME use POD1/POD2
Peak Pain Recovery Room
Peak Pain POD1/POD2

Median: 15mg
0mg
55mg/40mg
0
9/6

Disclosures
I declare that there are no conflicts of interest or support that may cause bias in my presentation.

IQR: 60mg
0mg
110mg/40mg
0
4/3
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Medically challenging case

Intercostal Chemical Neurolysis For the Treatment
of Left-Ventricular-Assist-Device Related Chronic
Pain
Johanna deHaan, Kenneth Wu, Vadim Ioselevich
University of Texas Medical School at Houston

Introduction
Left ventricular assist device (LVAD) placement has become more widely used as a bridge to heart transplantation. The time from LVAD
placement to transplantation can be over a year, during which some patients may develop chronic nociceptive chest wall pain
secondary to LVAD irritation. These patients may require increasing doses of opioids to achieve analgesia. At our institution higher
opioid use is associated with worse outcome after transplantation. Additionally these patients may require multiple re-admissions to
rule out cardiogenic chest pain which can increase healthcare costs.1 For these reasons it is important to find a strategy to control pain
that will minimize opioid use and limit re-admissions for chest pain.
We present the case of a 56-year-old male with a history of ischemic cardiomyopathy 8 months status post LVAD placement. He had
multiple admissions for chest pain necessitating a cardiac work-up, including echocardiograms and CT scans which determined that
the pain was not cardiogenic in nature. The patient was treated with opioids which led to a development of an ileus which increased
hospital length of stay.
A literature search failed to reveal a good way to manage this pain. While a neuraxial approach may be helpful, in this population that
approach would be contraindicated due to anticoagulation. After discussing various pain management options with the patient we
elected to proceed with intercostal neurolysis.

Material and methods
The patient first underwent an ultrasound-guided diagnostic intercostal block at the mid-axillary line at Left T5, T6 and T7 with the
patient in right lateral decubitus position. The patient had a greater than 50% reduction in pain that lasted 24 hours. At that juncture we
opted to repeat the procedure with 6.0% Phenol with satisfactory analgesia.

Results
The patient had immediate relief of chest wall pain after injection of phenol and 24 hours later, the pt did not require any opioid
medication. On follow-up at three months, the patient was pain free without the need for opioids and or hospital admission for pain.

Discussion
Phenol neurolysis has conventionally been used to treat chronic cancer pain in patients who do not respond to conventional therapy.
There is some evidence however, to suggest that phenol can be safely used in patients with nonmalignant chronic pain.2,3 The risk of
phenol neurolysis must be weighed against the benefits as epidural spread can lead to paraplegia.4 Additionally the risk of phenol
neuritis must be discussed with the patient prior to proceeding with the block. In this case the patient was not able to tolerate analgesic
doses of opioids due to development of an ileus. Furthermore a higher opioid requirement is not favorable for patients undergoing
cardiac transplantation. The block was performed at the mid axillary line to obviate the risk of neuraxial spread. Overall this
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demonstrates a novel approach to manage chronic pain related to LVAD placement. However due to the risks associated with the use of
phenol, the use of the block must be carefully selected for patients who have failed conventional therapy.
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Effect of InfinitiPlus Needle Guidance on
Performing Ultrasound Guided Femoral Nerve
Blocks
Rovnat Babazade, Alparslan Turan, Vinayak Nadar, Jacob Cecil, Hesham Elsharkawy, Ali Sakr Esa Wael, Loran Mounir Soliman, John
Seif, John George, Kamal Maheshwari, Ehab Farag, Nicole Zimmerman, Daniel I Sessler
Cleveland Clinic, Anesthesiology Institue

Introduction
Ultrasound guided nerve blocks have become the standard when performing regional nerve blocks in anesthesia due to improved safety
and efficacy of the procedure (1). InfinitiPlus™(Picture 1) is a needle guidance system that has been recently developed to guide
clinicians in performing ultrasound guided nerve blocks.However, the InfinitiPlus™ needle guidance system has yet not been evaluated
for peripheral nerve blocks. We thus tested the hypothesis that femoral nerve blocks performed under ultrasound guidance with
InfinitiPlus™ needle guidance system will be shorter than blocks performed with ultrasound guidance only

Material and methods
Following IRB approval, 134 eligible patients were enrolled and randomized into two groups to receive the ultrasound-guided femoral
nerve catheter placement with InfinitiPlus™needle guidance system or without. Block time will be considered to be the time elapsed
from beginning the block (after prepping and draping) until catheter is successfully placed. We estimated the effect of InfinitiPlus™ on
time spent performing an ultrasound guided femoral nerve block using a multivariable linear regression model adjusting for any
unbalanced baseline and demographic characteristics. Time spent performing a block appeared to be lognormal, so we logtransformed the outcome. Thus, InfinitPlus™versus conventional patients were compared on the ratio of geometric mean time spent
performing a block.

Results
According to our a priori definition of imbalance (i.e., ASD > 0.20), the InfinitiPlus™ group was more likely to be male, less likely to be
white, less likely to have a primary TKA, and more likely to have general anesthesia or other intraoperative management. The median
[Q1, Q3] block time was 118 [100, 150] seconds in the InfinitiPlus™group and 177 [130, 236] seconds in the conventional group. The
estimated ratio of geometric means for InfinitiPlus™ versus conventional patients (95% CI; P-value) was 0.67 ((0.60, 0.75); P < 0.001),
indicating that the InfinitiPlus™treatment significantly reduces time spent performing ultrasound guided femoral nerve blocks.

Discussion
We found that average block time in the InfinitiPlus™ group decreased by 33%. This difference maybe more apparent in clinicians doing
this block less often or by residents since our team was very experienced and working in a large volume hospital.
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Effect of InfinitiPlus Needle Guidance on Block
Success Rate and Visibility in Ultrasound Guided
Femoral Nerve Block
Rovnat Babazade, Alparslan Turan, Vinayak Nadar, Jacob Cecil, Nicole Zimmerman, Daniel Sessler
Cleveland Clinic, Anesthesiology Institue

Introduction
Ultrasound guided nerve blocks have become the standard when performing regional anesthesia. InfinitiPlusTMsystem helps clinician to
align the needle with ultrasound beam while performing an ultrasound guided nerve block. However, the InfinitiPlusTM needle guidance
system has not been evaluated for number of block attempts and visibility of the needle. We thus tested the hypothesis that femoral
nerve blocks performed under ultrasound guidance with InfinitiPlusTM needle guidance system will have fewer block attempt rate and
improves visibility with ultrasound guidance only

Material and methods
Following IRB approval, 134 eligible patients were enrolled and randomized into two groups to receive the ultrasound-guided femoral
nerve catheter placement by experienced anesthesiologist: 1) using InfinitiPlusTM needle guidance system; 2) using no guidance. We
estimated the effect of InfinitiPlusTM on odds of a successful block using a multivariable logistic regression model adjusting for gender,
procedure type, and intraoperative management strategy. Originally, we intended on estimating the InfinitiPlusTM effect on the number
of block attempts, but the vast majority of patients only required one block attempt. Therefore, we collapsed block attempts into 2
categories: 1 attempt and more than one attempt. We estimated the odds of having more than one block attempt using a multivariable
logistic regression adjusting for gender, race, and intraoperative management strategy. Procedure type could not be adjusted for
because all patients requiring more than one block attempt had a primary TKA. Finally, we compared groups on mean percent of perfect
needle visibility using a multivariable linear regression model adjusting for gender, race, procedure type, and intraoperative
management strategy.

Results
InfinitiPlusTM did not have an effect on the odds of patients requiring more than one block attempt, with an estimated odds (98.3% CI; Pvalue) of 0.12 ((0.01, 1.70); P = 0.06). Only 1% of InfinitiPlusTM patients and 5% of conventional patients required more than one block
attempt. Two InfinitPlusTM patients had missing percent perfect needle visibility due to technical reasons. InfinitiPlusTM patients had a
mean ± SD of 59 ± 28 percent perfect needle visibility, while conventional patients had a mean ± SD of 55 ± 24. The InfinitiPlusTM treatment
had no significant effect on mean percent of perfect needle visibility, with an estimated mean (98.3% CI; P-value) increase of 4.8 ((-4.3,
13.9); P = 0.30).

Discussion
Although our results were not statistically significant using needle guidance even in very experienced hands decreased the attempt rate
and improved visibility.
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Continuous Thoracic Paravertebral Catheter
Infusion of Ropivacaine for Pain Control in Patients
with Unilateral Rib Fractures – experience from a
rural level I trauma center
Lei Li, Shaohua Xu, Xianren Wu, Michael Entrup, Abdel Ragab, Mark Poler
Geisinger Medical Center

Introduction
Traumatic rib fractures are associated with significant morbidity and a range of complications, including pneumothorax, hemothorax,
flail chest, atelectasis, and pneumonia. Optimal pain management is the key in preventing respiratory complications in this group of
patients.
Thoracic paravertebral block (PVB) has been shown to be beneficial for pain control in the setting of unilateral multiple rib fractures
secondary to chest trauma (Mohta, 2009). Small case series have been published (Karmakar, 2003; Shukla, 2008) where TPVB was
utilized in patients with unilateral multiple rib fractures for pain management. Both case series involved only 11 patients. Several
published clinical studies on TPVB utilized high concentrations of bupivacaine local anesthetic (McKnight, 1984; Williamson, 1997;
Sirmali, 2003).
In our institution, thoracic paravertebral block with continuous 0.2% ropivacaine infusion has been utilized as part of multimodal
analgesia regimen in patients with unilateral multiple rib fractures since 2008. Ropivacaine, a less potent local anesthetic compared to
bupivacaine, was utilized. To date, 53 patients with rib fractures received thoracic paravertebral block as part of analgesic regimen. We
retrospectively reviewed these cases and evaluated the efficacy of the block with low potent local anesthetics infusion.

Material and methods
Retrospective electronic chart review was performed on patients with multiple unilateral rib fractures who received thoracic
paravertebral block for pain control. All of the patients received the initial bolus of 0.5% ropivacaine (30 ml) followed by continuous
infusion of 0.2% ropivacaine at 10 ml/hr after catheter placement. From the electronic chart, we retrieved such parameters as pain
score, oxygen saturation, respiratory function, narcotic consumption, duration of ropivacaine infusion, length of ICU and hospital stay,
development of pulmonary complications and block complications. Patient demographics and comorbidities were also recorded.
Statistical analyses such as t test were carried out to compare peri-block changes.

Results
We reviewed 53 records of patients with rib fracture who received paravertebral block as part of their pain management. The majority of
the patients were male (83%). The average age was 63.5±17 years old. Our data showed a significant decrease of self-reported pain score
post-block (p < 0.01, paired t test). The average reduction was 36%. Post-block pain score remained consistently low throughout the
block treatment. The consumption of IV narcotic consumption was also significantly reduced during first 24 hours post-block (p<0.05,
paired t test), however, it gradually increased after 24 hours and returned to pre-block level by day 4 when most catheters were
removed. There was no significant change in oxygen saturation level before and after TPVB. Use of TPVB also facilitated the
performance in pulmonary physical therapy evidenced by the increase of effective cough in most cases.
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Discussion
Our results confirmed that continuous low potent local anesthetics infusion through thoracic PVB catheter is beneficial for trauma
patients who had unilateral rib fractures. Early consultation with anesthesiologists for TPVB placement may be helpful in minimizing
pulmonary complications in this group of patients.
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