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Abstract: 617
Medically Challenging Cases (report of up to 4 cases)

Use of Stellate Ganglion Block and Spinal Cord
Stimulation for Complex Regional Pain Syndrome
Krishna Shah, George Attalah
Baylor College of Medicine

Materials and methods (NA for case report)
Complex Regional Pain Syndrome (CRPS) is a neuropathic pain syndrome with unknown pathophysiology that develops after trauma or
spontaneously. It is characterized by nondermatomal, burning pain, cutaneous changes, and functional impairment. The current treatment
regimens with medications and blocks may allow only minimal relief. We will discuss the use of a stellate ganglion block (SGB) and spinal cord
stimulator (SCS) in the management of CRPS.

Results/Case report
We have a 42-y.o female with history of anxiety and hypertension presenting with limited function and extreme pain of her left upper extremity
(LUE). She is status post multiple surgical revisions secondary to crush injury. On physical exam, her limb is disfigured, range of motion 4/5, delayed
cap refill, and extremity was cool to touch, positive hair loss, brittle nails, and temperature difference between the two upper extremities.
Her medication regime included gabapentin 300mg TID, morphine extended release 60mg Q12H, morphine 10mg immediate release Q6PRN, and
amitriptyline 25mg QHS. On her first clinic visit, her pain was 8/10 and described as burning and stabbing. We increased gabapentin to 900mg TID,
amitriptyline to 50mg QHS, opioid regime unchanged, and added lidocaine compounding cream. On her next clinic visit, the pain was unchanged
and we began to consider other invasive treatment options.

Discussion
CRPS is a debilitating syndrome that is difficult to treat. Based on current guidelines, no individual drug or pain intervention procedures can be
routinely used for all patients. Recommendations for any interventions including SGB or SCS requires the observations and opinions of experts. The
ideal candidate will have intractable pain resistant to a multi-modal analgesic approach. Our patient considered limb amputation for her
intractable pain. We performed a stellate ganglion block under fluoroscopic technique via the C6 transverse process approach at her second clinic
visit. She had significant pain relief, however, lasting only 2-3 weeks. We performed multiple blocks over the next few months for which she tolerated
well with no complications of Horner’s syndrome, difficulty swallowing, or vocal cord paralysis. However, given the increased steroid load,
performing blocks every few weeks is not recommended. In addition, the patient will face increased healthcare costs.
We proceeded with a SCS trial to determine if a permanent implant would provide significant pain relief. After eight days with a reduced pain score
of 2/10, we proceeded with a permanent SCS with the traditional approach from T7 to T8 and the electrodes were advanced to C4. The patient had
increased function of her limb and decreased pain similar to SGB.
In conclusion, we found that a SGB is a viable option for patients with CRPS with the understanding the effects of the block is not long term or
permanent. With patients who are ideal candidates, a SCS trial should be strongly considered as this may lead to significant long-term pain relief,
allow the patient to return to work, and improve quality of life and activities of daily living.
There is no financial relationship that exists with this case report.
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Abstract: 621
Medically Challenging Cases (report of up to 4 cases)

Concomitant Use of Spinal Cord Stimulation and Sacral
Nerve Stimulation in Management of Sequelae from
Cauda Equina Syndrome
Michael Harned, Andrew McGregor, Jay Grider
University of Kentucky Chandler Medical Center

Introduction
While the incidence of postoperative epidural hematoma after lumbar spine surgery is low, the potential permanent neurologic injury can be
disastrous (1) Patients who suffer cauda equina syndrome (CES) often endure loss of bowel or bladder function, lower extremity weakness and
neuropathic pain of the trunk and legs. Both lower extremity neuropathic pain and bladder dysfunction have been successfully treated using
stimulation however; there are no case reports of simultaneous use in the literature (2,3). We present a case of spinal cord stimulation (SCS) and
sacral nerve stimulation (SNS) for the management of multiple complications in a patient with CES.

Results/Case report
Patient is a 38 year-old female who underwent lumbar discectomy with same day discharge. Patient returned to the emergency room with
complaints of worsening back and leg pain. Unfortunately, this presentation was not recognized as an epidural hematoma (EH) and patient
ultimately suffered permanent neurologic deficit to include bowel and bladder incontinence, lower extremity weakness and severe neuropathic
pain of the low back and bilateral lower extremities. At the time of presentation, the patient reported pain 7/10 on Numerical Pain Score, was
utilizing gabapentin 1800mg daily, extended release oxycodone 40mg BID and hydrocodone/acetaminophen 10/325mg QID.
Patient underwent trials of both SCS and SNS. During the trial period, the amplitude of both systems was set to maximum patient tolerances, to
ensure no interference between systems. The SNS trial greatly improved her GI/GU symptoms while the SCS trial reduced pain to 2/10. Patient had
SNS placed first, followed by SCS implant two weeks later. At 6 and 24 months follow up, patient continues to enjoy benefit from both therapies.

Discussion
CES results in myriad sequelae including bowel and bladder dysfunction and severe neuropathic pain. To manage these concomitant conditions, we
successfully used simultaneous SCS and SNS. There might be a theoretical risk of aberrant stimulation if the contacts of each system were in close
enough proximity to develop a field stimulation and unwanted paresthesia. While each application of neuromodulation is well established, this case
report outlines the safety of concomitant use for the management of symptoms from CES.
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Abstract: 645
Medically Challenging Cases (report of up to 4 cases)

A Non-interventional Approach to Pain Control of
Heterotopic Ossification in the Hip: A Case Report.
David Gutierrez, Francis Lopez, Jay Shah
Montefiore Medical Center/Albert Einstein College of Medicine

Introduction
A 27yo M with a past medical history of a congenital JAK-2 mutation presents to the acute rehabilitation floor after sustaining a CVA with
hemorrhagic conversion and prolonged ICU stay. Hospital course was significant for the development of gradual, insidious left hip pain in the
setting of left hemiplegia; the patient was found to have developed heterotopic ossification (HO) of his left hip on plain radiographs and CT scan.
Orthopedics was consulted for HO management and possible hip replacement; only pain control was recommended as the patient was deemed a
poor surgical candidate given his coagulopathy history among other risk factors. His pain was initially managed with oral analgesics including
immediate and sustained release morphine sulfate along with Acetaminophen. The patient continued to have intractable pain, especially during
physical therapy. The decision was made to treat the patient's pain caused by heterotopic ossification with aggressive ROM, IV Bisphosphonate
therapy as well as with Indomethacin over a 4-week period after consultation with Endocrinology. The patient improved in VAS scores, passive hip
range of motion, and had a significant reduction of pain in his left hip.

Materials and methods (NA for case report)
NA

Results/Case report
Pain from heterotopic ossification (HO) can be challenging to treat, especially in patients who are not surgical candidates and have pain refractory
to oral medications. Though limited data appears to be available regarding the treatment of HO pain, some reports have shown to improve pain
and range of motion of the affected joints in patients with spinal cord or traumatic brain injury using Bisphosphonates and NSAIDs.

Discussion
Essentially, Bisphosphonates are thought to prevent bone breakdown in HO by indirectly inhibiting osteoclast activity while Indomethacin is
thought to prevent further development of HO and reduce inflammation. More studies should be done to evaluate the effectiveness of this specific
regimen for the treatment of heterotopic ossification pain. Additionally, in patients who do not appear to be candidates for surgery with HO, a
cooled RFA nerve block could be considered as another under evaluated, yet promising non-surgical interventional treatment of hip pain.

References
A comparison of heterotopic ossification treatment within the traumatic brain and spinal cord injured population: An evidence based systematic
review. Aubut JA, Mehta S, Cullen N, Teasell RW; ERABI Group; Scire Research Team. NeuroRehabilitation. 2011;28(2):151-60.
A systematic review of the therapeutic interventions for heterotopic ossification after spinal cord injury. Teasell RW, Mehta S, Aubut JL, Ashe MC,
Sequeira K, Macaluso S, Tu L; SCIRE Research Team. Spinal Cord. 2010 Jul;48(7):512-21.
WITHDRAWN: Pharmacological interventions for treating acute heterotopic ossification. Haran MJ, Bhuta T, Lee BS. Cochrane Database Syst Rev.
2010 May12;(5):CD003321Use of IV Bisphosphonate as Alternative Therapy for Heterotopic Ossification: A Case Report. Gannon A, Wang RY, Kim M;
Stanford Hospital & Clinics, Palo Alto, CA, United States. PM&R. 2013 Sept; 5(9):S259.
Use of IV Bisphosphonate as Alternative Therapy for Heterotopic Ossification: A Case Report. Gannon A, Wang RY, Kim M; Stanford Hospital &
Clinics, Palo Alto, CA, United States. PM&R. 2013 Sept; 5(9):S259.

14th Annual Pain Medicine Meeting
Thursday, November 19, 2015–Saturday, November 21, 2015
Miami

Tables/images

Fig. 1 Interval imaging revealing extension of HO despite functional improvement with the ability of the patient to internally rotate the hip and reach neutral positioning.
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Abstract: 647
Medically Challenging Cases (report of up to 4 cases)

Combined Sacral Nerve Roots Stimulation and Low
Thoracic Spinal Cord Stimulation for the Treatment of
Chronic Pelvic Pain
Samer Abdel-Aziz
Medical College of Wisconsin

Introduction
Some pelvic pain syndromes are very resistant to medical treatment and seem to have neuropathic pain features. Several studies have
demonstrated that sacral neuromodulation, can be successfully used for the treatment of chronic pelvic pain. Several studies have also
demonstrated significant involvement of dorsal column pathways in the transmission of visceral pelvic pain and the successful use of spinal cord
stimulation for the treatment of chronic pelvic pain. In this retrospective case series we describe the use of a combination of sacral nerve roots
stimulation and thoracic spinal cord stimulation in the treatment of severe chronic pelvic pain.

Results/Case report
The first patient was a 33 year-old female with endometriosis causing severe pelvic pain, dyspareunia and pain with bowel movements for several
years. The second patient was a 31 year-old male with severe pelvic and scrotal pain for many years. The third patient was a 53 year-old female with
severe lower pelvic and perineal pain for many years. All patient failed conservative management and had temporary relief with several
procedures.
In all three patients, a SCS lead was placed and positioned over the dorsal column of the spinal cord. The most cephalad electrode was placed at the
superior endplate of the T9 vertebral body (picture 1). A second lead was advanced caudally with maneuvering, positioned over the sacral canal to
lie next to S1, 2 and 3 nerve roots (picture 2). All patients reported immediate pain relief. On follow up, five days later, they all reported more than
50% pain relief and improvement in their daily activities.

Discussion
Our group of patients had severe pelvic pain not responding to multiple medication regimens. Several procedures did not provide a long lasting
pain relief. The combination of the sacral nerve roots stimulator and the low thoracic spinal cord stimulator provided more than 50% pain relief and
an improvement in activities of daily living. We believe that epidural sacral nerve roots stimulation may help patients suffering from chronic pelvic
pain resistant to medical management. Adding a low thoracic SCS may give a better result as it may take care of pain escaping the sacral lead,
suppress the referred pattern of pain or decrease pain by suppressing the sympathetic outflow to the pelvis.
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Abstract: 650
Medically Challenging Cases (report of up to 4 cases)

Opiate withdrawal after Peripheral Nerve block for
Ischemic Leg Pain
George Soliman, Steven Porter
Mayo Clinic

Introduction
Chronic pain presents a challenge in the perioperative period. Chronic opiate use makes acute on chronic pain difficult to manage. We present a
challenging case of a chronic pain patient who suffered opiate withdrawal after peripheral nerve catheter placement for ischemic leg pain.

Results/Case report
A 47 year old female was admitted to the hospital for uncontrolled ischemic leg pain. The patient had previously undergone a femoral to femoral
artery bypass, left above knee amputation, as well as stenting of the right popliteal and anterior tibial arteries. Computed tomography
angiography revealed complete occlusion of both of her right lower extremity stents as well as the femoral to femoral bypass. The patients’ pain
medication regimen consisted of oral oxycodone, fentanyl patch, gabapentin and trazodone.
Upon admission, the patient’s pain was poorly controlled with intravenous hydromorphone, oral morphine and oxycodone as well as an
intravenous patient controlled analgesic(PCA) device containing hydromorphone. Our Acute Pain Service was consulted and the patient was
initially started on a ketamine infusion.
She received a right popliteal sciatic nerve block with catheter for infusion of ropivacaine. The patient had great pain relief and discontinued use of
her PCA device and did not request any oral pain medications.
Approximately 9 hours later the patient began to experience withdrawal symptoms consisting of nausea, vomiting and diarrhea. She was
evaluated by the Acute Pain Service whom encouraged her to resume the PCA which relieved her symptoms. At this time the patient was given
scheduled oral morphine in order to avoid any further symptoms.
The patient underwent a right below the knee amputation under General Anesthesia. The nerve catheter remained in place for duration of 7 days
without complications.

Discussion
Opiate withdrawal generally manifests with gastrointestinal symptoms, tachycardia, hypertension, rhinorrhea, lacrimation, dysphoria and
restlessness. Withdrawal precipitated by an antagonist is potentially life threatening due to surges of catecholamines and hemodynamic
instability. Withdrawal may present 6-12 hours after cessation of short acting opiates or 24-48 hours after cessation of long-acting opiates.
Treatment of opiate withdrawal can involve reintroduction of an opioid agonist depending on goals of therapy. In some patients whom
detoxification is desired, a symptomatic treatment approach may be utilized. Treatment of withdrawal propagated by administration of an opioid
antagonist differs; reintroduction of an opioid agonist may require large doses to overcome the level of antagonism. This can lead to opiate
intoxication and undesirable respiratory depression. Clonidine and benzodiazepines are alternatives to opioids for treating withdrawal.
Our patient’s opiate withdrawal in the hospital setting may have been avoided with the administration of scheduled opiates. Timely recognition of
symptoms and initiation of appropriate therapy minimized the duration of symptoms and may have helped avoid evaluations for intra-abdominal
pathology.
Educating medical staff to identify at risk patients may help to decrease the incidence of acute withdrawal in the hospital setting.
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Graph showing daily opiate requirements during hospital course. Note on day 4 after her nerve block the steep decline in opiate requirements. Day of first documented withdrawal symptoms
was on the evening on day 4.

*Naturally occurring opiate withdrawal may be treated with either opioid agonists or non-opioid adjunctive medications. If withdrawal is propagated by opioid antagonist then only nonopioid adjunctive medications should be utilized.
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Abstract: 656
Medically Challenging Cases (report of up to 4 cases)

Intrathecal Fentanyl Pump Malfunction: A Rare
Complication of Cerebrospinal Hygroma
Dora Ngwang, Brendan Astley
Case Western Metrohealth

Introduction
When conventional ways of managing pain fails, an intrathecal pump is an excellent way to deliver narcotics, relieve pain and reduce drug toxicity
in patients with refractory non-cancer and cancer pain. The complications of an intrathecal pump include post-dural puncture headache (15%),
external leakage of cerebrospinal fluid ( 3.5%), cerebrospinal hygroma (1.5%), leakage of catheter system (1.5%), and infections ( very rare)

Results/Case report
We report a challenging case and complication of a fentanyl intrathecal pump, resulting to a cerebrospinal fluid hygroma due to leakage around
the implanted catheter connection. A 74 year old male with a past medical history of coronary artery disease, diastolic congestive heart failure,
hypertension, atrial fibrillation, chronic back pain status post multiple back surgeries, and a failed spinal cord stimulation trial presented to the
pain clinic with chronic back lower back pain and bilateral leg weakness. After workup and clearance, the patient was implanted with a fentanyl
intrathecal pump. The placement of the pump was uneventful and the patient was scheduled for a post-op visit in the clinic. On post-op day 7, the
patient presented to the clinic with shortness of breath, dizziness, headache and itching. On examination, he was noted to have a small lumbar
mass which was believed to be a seroma. The seroma was managed conservatively and the patient was strongly encouraged to to wear a
compression dressing and binder. On post-op day 14, the patient returned with worsening and enlargement of the lumbar mass, pain , headache,
dizziness, and weakness which led him to subsequently be admitted to the hospital. During the hospital course, a CT- lumbar spine was obtained ,
which showed an increased fluid collection in the subcutaneous tissue at the connection site of the intrathecal catheter consistent with a leak.

Discussion
CSF hygroma due to a leakage is a rare complication of an intrathecal pump. Prevention and management of a CSF hygroma include testing the
pump- catheter connection at the implantation site under pressure, epidural blood patch to manage the postop CSF leak and ultimately removal of
the device if necessary
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Abstract: 658
Medically Challenging Cases (report of up to 4 cases)

The effects of an interscalene block with 2chloroprocaine in an adolescent with acute-on-chronic
allodynia of the arm
Karyn Nunez, Kathleen MacDonald, Mordechai Bronner
University of Vermont Medical Center

Introduction
This case report describes an unusual presentation and treatment of a 15-year-old female with a rare pain syndrome involving chronic allodynia of
her left upper extremity exacerbated by viral illness. She underwent an interscalene block with 2-chloroprocaine and had complete relief of pain for
48 hours, followed by reduced intensity of pain thereafter.

Results/Case report
The patient presented to the Emergency Department with acute exacerbation of chronic allodynia of the left upper extremity. She rated the pain as
8/10 and described it as burning and throbbing. History revealed recent rhinorrhea and pharyngitis. She had a history of reflex neurovascular
dystrophy (RND), Ehlers-Danlos, obesity, polycystic ovarian syndrome, endometriosis, headaches, and bipolar disorder. The RND had been present
since age two and involved diffuse musculoskeletal pain, most severe in her left elbow and lower back, causing multiple hospital admissions for pain
exacerbations. The patient's physical exam was remarkable for mild edema of the left arm with no discoloration or atrophic changes. Due to
patient and family objections to other standard therapies, a short acting nerve block was the negotiated plan for treatment.
The patient underwent an interscalene nerve block using 20cc of 3% 2-chloroprocaine with 1:200K epinephrine with immediate resolution of her
pain. The motor and sensory blockade of her shoulder and arm resolved in fifty minutes, but the patient had 48 hours of complete pain relief. The
allodynia then returned, with moderate reduction in pain, now 5-6/10. She returned to the ED and was admitted for pain management with IV
opioids.

Discussion
This pediatric patient has a complex pain syndrome that does not meet currently accepted Budapest criteria for Complex Regional Pain Syndrome
(CRPS) due to lack of vasomotor and motor/trophic changes1, and is also not consistent with Ehlers-Danlos2. She presented with numerous
confounding variables including a genetic collagen defect and hormonal, psychiatric and viral illness. She was diagnosed with RND at a regional
children’s hospital and treated with aggressive physical therapy leading to long-term relief of symptoms lasting several years. RND is not a widely
recognized diagnosis and lacks diagnostic criteria and known pathophysiology3,4.
A literature review of related pathology in children, including CRPS, describes a complex interplay of peripheral, autonomic and central nervous
system alterations with no unifying mechanism. Neuroplastic, somatic, endocrinological and emotional development of children may alter the
phenotype of CRPS patients. It is also possible that numerous pathophysiologic mechanisms yield similar phenotypes5,6.
The interscalene block provided complete relief of pain that outlasted its somatic nerve blockade. Likely, the local anesthetic spread included both
brachial plexus and stellate ganglion, and therefore it is unknown if the benefit was derived from blockade of peripheral or autonomic nerves. The
intervention avoided hospital admission and opioids in this patient for approximately 2 days. There are similar case reports of children with CRPS
who had long-term benefit from peripheral nerve catheter infusions for 3-7 days7,8.
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Abstract: 663
Scientific abstract: Regional anesthesia

Patient Controlled Epidural Analgesia(PCEA) for PostOperative Pain After Upper Abdominal Surgery,
Morphine Vs Combination of Morphine and Midazolam
Dilip Shende, Sudershan Lakhe
All India Institute of Medical Sciences,New Delhi

Introduction
Adequate postoperative analgesia may decrease the cardio-pulmonary complications following major abdominal surgeries. Efficacy of postoperative epidural analgesia is well documented. PCEA is described by many investigators. PCEA has an advantage of patients active participation
& lesser dose related side effects
Midazolam alone (2)or in combination with local anaesthetics epidurally has augmented the post-operative analgesia with reduction in
requirement of local anaesthetics.. We planned this double blind RCT to evaluate the effect of addition of small dose of midazolam to PCEA
morphine.

Materials and methods (NA for case report)
After institutional ethics committee approval 40 ASA I-III up to 60 years weighing 40-65 kilograms were included. Group I received 50 µgms /kg
Morphine in 10 mls normal saline followed by PCEA Morphine 0.2 mg/ml
Group II received 50 µgms/kg Morphine+25 µgms/kg midazolam in 10 mls. Normal saline followed by PCEA morphine 0.2 mg/ml+ midazolam 100
µgms/ml solution.PCA Settings: Bolus 1 ml, Lockout time 10 minutes.
Pain by VAS (0 -100) at rest, coughing, dynamic movement & side effects were noted at 0, 1/2h, 3, 6, 9, 12, 18,24h interval.
At the end of 24h time for 1st Analgesic (TFA), Total consumption, Patient Satisfaction (0-10), were noted.

Results/Case report
Demographic data, Haemodynamic parameters were comparable
VAS (rest, movement) in Group.-II were significantly better for 1st 9h while VAS (coughing) for 12h
Total morphine consumption, side effects were comparable.
Epidural consumption (23.45vs19.40 mls.) in Group-I and TFA in Group-II (113.65vs72.9 minutes) was significantly higher

Discussion
Various studies showed good postoperative analgesia reduces the cardiac
pulmonary complications as well mortality from these causes. (1). Epidural
opioid is very accepted modality but have dose related complications.
Allowing patients to control analgesia is important principle in the
management of acute pain. The PCEA is particularly useful in treatment of
dynamic pain & is observed to use less opioid (3).We used low dose of
morphine (0.2mg) but was within recommended range(4).Optimum dose of
Midazolam is 50 μg/kg used alone or with bupivacaine(5).Midazolam alone or in combination with local anaesthetics epidurally has augmented the
postoperative analgesia with reduction in requirement of local aaanesthetics.(6,7.)We used midazolam 25μg/kg along with morphine to evaluate
synergy between
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clinical efficacies leading to prolongation of morphine action producing
morphine sparing effect & reducing the side effects. Our trial was Double Blind,Randomised Controll Trial all
patients receiving standardized anaesthesia technique. With other
parameters constant. Pain was evaluated by VAS.
We conclude that adding low dose of midazolam to morphine patient controlled epidural analgesia for upper abdominal surgeries enhanced the
postoperative analgesia ,Prolonged time for first analgesia (TFA)significantly and resulted in superior VAS score at rest,coughing,and on
movemen.Both the groups were associated with less incidence of side effects related to morphine and midazolam like respiratory
depression,excessive sedation,nausea and vomiting when used with patient controlled epidural analgesia.
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Abstract: 673
Scientific abstract: Emerging technology

Safety and Efficacy Subgroup Analysis by Age of
Sufentanil Sublingual 30 mcg Tablets for the Treatment
of Acute Pain following Outpatient Abdominal Surgery
Harold Minkowitz, Shankar Lakshman, David Leiman, Timothy Melson, Karen DiDonato, Pamela Palmer
Memorial Hermann Memorial City Hospital Medical Center

Introduction
The sufentanil sublingual tablet system is a non-invasive, patient-controlled analgesia (PCA) drug/device product currently under review by the U.S.
FDA and European Medicines Agency for treatment of acute pain in a hospital setting. A second sufentanil product, a 30 mcg tablet (ST 30 mcg)
dispensed sublingually by a healthcare professional via a single-dose applicator, is in Phase 3 development for treatment of moderate-to-severe
pain in medically-supervised settings, such as ambulatory surgery. Sublingual sufentanil appears well-suited for short duration acute pain
management because it acts rapidly (plasma-CNS equilibration time of 6 minutes), does not require an invasive route of delivery and possess a
predictable off-set, in part due to lack of active metabolites. The primary objective of this study was to compare the efficacy and safety of the ST 30
mcg to placebo for the management of moderate-to-severe acute pain following typical outpatient abdominal surgeries.

Materials and methods (NA for case report)
The study was multicenter, randomized and placebo-controlled for up to 48 hours in adult patients undergoing outpatient abdominal surgery.
Following IRB approval and patient informed consent, approximately 180 patients who met all inclusion and none of the exclusion criteria were
randomly assigned at a 2:1 ratio to treatment with ST 30 mcg or placebo. Efficacy was assessed by patient reports of pain intensity on an 11-point
numerical rating scale (NRS), (0 = no pain, and 10 = worst possible pain), a five-point pain relief scale (0 = no relief, 4 = complete relief), time to ‘first
perceptible’ and to ‘meaningful’ analgesia, percentage of patients dropping out of the study due to inadequate analgesia, proportion of patients no
longer requiring study medication beyond 24 hours, and patient and healthcare professional global assessments (PGA and HPGA). Safety was
monitored via periodic measurement of vital signs and continuous monitoring of oxygen saturation, as well as assessment of adverse events (AEs)
and the use of concomitant medications.

Results/Case report
The primary efficacy variable, the time-weighted summed pain intensity difference to baseline over the 12-hour study period (SPID12), was
compared for the active and placebo arms. Statistically significant differences for SPID-12, across all age groups, were observed in favor of
sublingual sufentanil 30 mcg. Most AEs were mild to moderate in severity and typical of opioid exposure (nausea, vomiting, pruritis).

Discussion
The sufentanil sublingual 30 mcg tablet has shown benefit over placebo as a non-invasive analgesic modality in medically supervised settings
requiring short-term treatment of acute moderate-to-severe pain.
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Medically Challenging Cases (report of up to 4 cases)

Continuous Epidural Analgesia at Home for a Patient
with Complex Regional Pain Syndrome, type I
Priya Agrawal, Jijun Xu
Cleveland Clinic Foundation

Introduction
Complex Regional Pain Syndrome I (CRPS I) is a neuropathic pain syndrome characterized by disproportionate pain along with signs and symptoms
in sensory, vasomotor, sudomotor and motor systems. (1) Management of this condition can be challenging and it is best managed using a
multimodal approach that includes behavioral modification, physical therapy, pharmacologic therapy and may require more invasive intervention
if the conventional approaches are not effective. The therapies have varying efficacy and no single intervention can reliably treat CRPS. (2) This
case report highlights the efficacy of continuous epidural analgesia at home for management of CRPS of bilateral feet.

Results/Case report
Patient consent and approval has been obtained for presentation of this case report. This patient is a 60 year old female who presented with
bilateral feet pain. Patient is status post removal of bilateral Morton’s neuroma eight months ago. She has had this pain for about seven months
and it is located in her feet bilaterally with radiation to lower extremities up to the level of her calves. Her clinical picture is consistent with CRPS I
with sensory, vasomotor,sudomotor and motor changes unexplained by any other diagnosis. The pain did not respond to pharmacological
therapies. The patient underwent bilateral lumbar sympathetic blocks twice to which she had good but temporary pain relief. We placed a L5-S1
tunneled epidural catheter (tip at around L2 vertebral body level). She received continuous epidural infusion of bupivacaine 0.1% and fentanyl 2
mcg per ml at a rate of 5 ml per hour without significant pain relief and developed severe nausea. Epidural fentanyl was discontinued and nausea
treated with ondansetron. Bupivacaine rate was increased to 8 ml per hour without improved pain relief. We then switched the epidural solution to
0.1% ropivacaine at 6 ml per hour. Patient reported more than 80% pain relief but developed subjective leg weakness. The ropivacaine rate was
reduced to 3 ml per hour and the weakness resolved. The patient was discharged home with continuous epidural sensory block managed by home
care providers. The patient experienced remarkable pain relief with this continuous epidural block. Continuous epidural analgesia using low dose of
local anesthetics to spare motor block is more cost-effective than spinal cord stimulation and can be used to manage refractory CRPS for short
period of time. (1,3,4)
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Medically Challenging Cases (report of up to 4 cases)

Spinal Cord Stimulation Provides an Alternative to Renal
Denervation & Nephropexy for the Treatment of Chronic
Intractable Nephrogenic Pain Secondary to Polycystic
Kidney Disease
Gary Theofilis, Adam Wuollet
Georgia Spine & Pain

Introduction
Polycystic Kidney Disease (PKD) is a multi-systemic and progressive disorder characterized by cyst formation and enlargement in the kidney and
other organs (eg. liver, pancreas, spleen). The initial presentation of patients with PKD is usually for pain—in the abdomen, flank, or back.
Nephrogenic pain secondary to PKD may be refractory to sympathetic ganglion block, sympathectomy and laparoscopic renal denervation with
nephropexy. Spinal Cord Stimulation (SCS) has been successfully used in the treatment of visceral pain in the past and may prove to be a costeffective efficacious treatment of intractable nephrogenic pain.

Results/Case report
In this IRB approved case, a 31-year-old female presented to the pain clinic with a 13-year history of chronic intractable left flank pain after being
diagnosed with PKD at a large academic medical facility in Phoenix, AZ.
After failing medications, including high dose opioids, muscle relaxants, and membrane stabilizers, the patient underwent multiple procedures prior
to presenting to our clinic. These procedures consisted of a left celiac plexus block, left sided sympathectomy and splanchnicectomy, followed by
laparoscopic renal denervation and nephropexy of the left kidney with removal of cysts, yielding approximately four months of pain relief.
A thorough physical exam and review of the patient's medical record was completed and a lumbar SCS trial was performed yielding greater than
90% pain relief during the 5-day trial period.

Discussion
SCS has been used in the past for the treatment of visceral pain secondary to chronic pancreatitis that is refractory to celiac plexus block and other
interventional pain procedures. Unlike nephropexy, the use of SCS enables the patient and physician to trial the device through the placement of
percutaneous leads into the epidural space under fluoroscopic guidance; a procedure that can be fully reversed should SCS prove to be
unsuccessful. Hunter et al. in a study on the use of SCS for the treatment of pelvic visceral pain found that visceral pain fibers travel along the
pathway of the corresponding sympathetic nerves of the organs in question. However, the cell bodies which lie in the ganglia may have central
projections entering the spinal cord anywhere from T2 to L2. It is believed that this may be the reason that sympathetically maintained pain is not
always responsive to sympathetic block of the ganglion. Although the patient presented above experienced a decrease in pain following celiac
ganglion block and splanchnicectomy, the benefit was short lived. It was not until the placement of the SCS that the patient had a 90% decrease in
nephrogenic pain.
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Painful Spasticity in a Patient with a Cervical AVM:
Successful Treatment with Intrathecal Baclofen and
Low-Dose Morphine
Halena M. Gazelka
Mayo Clinic, Division of Pain Medicine

Introduction
A case report of a patient with painful spasticity form a cervical AVM hemorrhage who has significant clinical improvement when intrathecal
morphine was added as an adjunct to her intrathecal baclofen.

Results/Case report
A 49 yo female with painful entire-body spasticity, ASIA D tetraplegia from a cervical AVM hemorrhage (figure 1). She had significant spasticity
leading to placement of an intrathecal drug delivery system (IDDS), with the catheter tip at the mid-thoracic level. Intrathecal baclofen (ITB) led to
moderate spasticity improvement but she continued to report significantly painful total body spasticity that interfered with her daily activities. The
ITB was titrated up to 900 mcg/day, but there was no significant improvement above 500 mcg. NRS pain scores averaged 5-7/10. Multiple
medication trials including dantrolene, cyproheptadine, gabapentin and nortriptyline did not lead to any additional improvement.
The patient received two separate intrathecal morphine, 0.1 mg test doses. She experienced a significant reduction in pain and further incremental
reduction in spasticity. Subsequently, her pump was refilled with morphine plus baclofen. She has experienced significant pain reduction, additional
relief of painful spasticity and rigidity, and improvements in daily functional activity. Her daily NRS pain scores are 2-3/10. Her regimen is baclofen
385 mcg/day and morphine 0.076 mg/day. She has not experienced any opioid related side effects, specifically, no change in urinary function, no
pruritus, no constipation, no nausea, and no cognitive effects.

Discussion
ITB has proven valuable in the management of spasticity in the setting of a variety of upper motor neuron disorders. It is not an effective analgesic
agent except to the extent that the reduction in spasticity often provides an overall improvement in patients comfort level1. Many patients with
spinal cord pathology and upper motor neuron spasticity experience ongoing pain symptomatology despite improvement of the spasticity from the
ITB. Saulino reported a positive experience with IT baclofen/morphine in a heterogenous group of patients2. Our patient experienced not only a
significant improvement in pain but also specifically reported that her perception of the intensity of her spasticity was improved, although her
Ashworth scores did not change (already a 1/1 from ITB).
This is a report of a patient who had painful spasticity as a result of a cervical AVM hemorrhage. ITB resulted in significant tone improvement but
she continued to have a high level of pain. She experience significant pain improvement with the introduction of low dose intrathecal morphine.
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SAFETY AND ANALGESIC EFFICACY OF
ULTRASOUND-GUIDED SUPRACLAVICULAR NERVE
BLOCK IN NOVICE PROVIDERS: A RETROSPECTIVE
ANALYSIS OF 300 CASES IN A TEACHING
INSTITUTION
Dawood Nasir, Emine Babar Melik, Jo Howard, Irina Gasanova, Gary Hill, Babatunde Ogunnaike, Charles Whitten
University of Texas Southwestern Medical Center

Introduction
Supraclavicular nerve block (SNB) has become more popular due to advantages such as improved postoperative pain control and avoidance of
opioid-related side effects. Ultrasound-guided SNB is considered to be safer compared to traditional nerve block techniques in term of
pneumothorax and other complications. Resident gained proficiency in SNB with repeated exposure during their training. This study
retrospectively reviewed complications and analgesic efficacy of SNB performed by residents in a teaching institution.

Materials and methods (NA for case report)
After institutional review board approval, the outcome of 300 consecutive patients who received an ultrasound-guided SNB for upper extremity
surgery was retrospectively reviewed. Nerve blocks were performed under the faculty supervision by CA-2 and CA-3 residents who are new to the
service. Real-time ultrasound guidance was used with a high-frequency linear probe. After placing standard monitoring, sedation was provided with
midazolam and fentanyl. Next, the anesthesia resident used ultrasound machine to find the desired location for the SNB and then placed the block
needle under ultrasound guidance near the brachial plexus. Patient`s hospital record was examined for complications at a 6-month period
including local anesthetic toxicity, pneumothorax, nerve damage, hemidiaphragmatic paresis, Horner syndrome, unintended vascular puncture,
transient sensory deficits, nerve damage along with any other symptoms such as shortness of breath (SOB). The quality of postoperative analgesia
was determined by visual pain analog scores (VAS) and adequate postoperative pain was defined as a score < 3 on a VAS from 0 to 10 (where 0 = no
pain and 10 = unbearable pain) without pain medication request.

Results/Case report
Ultrasound guided SNB were performed under supervision by different CA-2 and CA-3 residents assigned to Acute Pain Service. Eighteen patients
failed to achieve adequate postoperative analgesia with analgesic requirement. Successful SNB was achieved in 94% of cases using ultrasound
guided technique. There were 6 complications for an overall frequency of 2 %. There is no case with clinically symptomatic pneumothorax,
hemidiaphragmatic paresis, Horner syndrome, nerve damage. Complications were limited to the shortness of breath and thought to be related to
the phrenic nerve involvement.

Discussion
The data from this retrospective study suggests that ultrasound-guided supraclavicular block is associated with a very low rate of complications
with higher success rate even in a teaching institution. However, underlying respiratory disease, coagulopathy, and diabetic neuropathy may
increase the risk of complications in unoptimized patients.
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CROSS LINKED - HYALURONIC ACID - A PARADIGM
SHIFT IN THE TREATMENT OF NEUROPATHIC PAIN
John Campa III
Neuropathic Pain Center For Clinical Research & Treatment

Introduction
Persistent neuropathic pain presents a special challenge to the clinician as current treatment regimens routinely include opioids, anti-neuropathic
adjuvants and nerve blocks provide only modest pain control, and are hindered by dose limiting side effects. While the literature describes the use of
cross-linked hyaluronic (CL-HA) acid as a dermal filler, we believe our study is the first to assess its safety and efficacy in the treatment of
neuropathic pain.

Materials and methods (NA for case report)
34-month retrospective chart review-15 patients (7 female/8 male); Average: Pain duration-66 mos. (4-200); Age-51yrs. (22-85). 22 separate
neuropathic pain syndromes underwent targeted, neural matrix antinociception injection of cross-linked hyaluronic acid. Pain locations: Face, 1
(5%); Spine: Cervical, 1 (5%); Thoracic, 3 (14%); Lumbosacral, 2 (9%); Shoulder, 1 (5%); Elbow, 2 (9%); Wrist, 2 (9%); Thigh, 1 (5%); Feet, 9 (41%). All
patients approved and consented to the use of their clinical data for this study. The use of FDA approved CL-HA dermal filler agents in this study was
off-label.

Results/Case report
Average: Dose given-0.15 cc (0.05-0.2); Time to relief-24 hrs. (0-48); Relief duration-7.7 mos. (2.5-18); Pain score-1.5/10 (0-3.5); Untoward effects: 0;
Results assessed by degree/duration of pain relief from single injection.

Discussion
The aim of this study, to assess the safety and efficacy of cross-linked hyaluronic acid in the treatment of neuropathic pain, is supported by these
results. All patients benefited from all perspectives: pain reduction, promptness of reduction, duration of reduction and absence of untoward
reactions. Mechanisms underlying these findings requires additional study, and will likely be multifactorial: i.e., CL-HA - a physical, protective
shielding and compartment: Blunting activation of spontaneous activity in C-fiber/Remak bundle afferency and aberrant nociceptive ephapse8; CLHA anionic depolarization results in a sustained action potential refractory state; CL-HA ICAM-1 inflammatory modulation9 resulting in modulation
of regional, inflammatory activation - stabilizing/restoring ECM post-injury, immuno-neural cross-talk dysregulation that resulted in the
chronification of pain.10 We conclude that targeted, neural matrix antinociception injection of cross-linked hyaluronic acid is a safe and effective
method of treating neuropathic pain. Its routine use should be considered early in the treatment of this patient group.
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A retrospective review of genicular nerve
radiofrequency ablation in chronic knee osteoarthritis
Ferdinand Iannaccone, Krizia Malave, Andrew Kaufman
Rutgers-New Jersey Medical School

Introduction
Osteoarthritis (OA) represents the most common form of arthritis with symptomatic knee OA occurring in 10% of men and 13% of women aged 60
years or older. A double-blinded randomized controlled trial published in 2010 found that radiofrequency ablation (RFA) of genicular nerves for
chronic knee pain resulted in statistically significant less visual analogue scale (VAS) pain scores at 1, 4 and 12 weeks compared with baseline.
We performed a retrospective study of patients who underwent RFA of the genicular nerves to analyze the length of pain relief beyond three months,
culminating at six months. We propose that using a stimulating threshold of 0.15 V before nerve ablation better localizes the RFA electrode to the
genicular nerves. Ablations were performed at 60°C for 120 seconds, the minimal temperature required for protein denaturation and coagulation
necrosis.

Materials and methods (NA for case report)
Retrospective chart review was performed on patients status-post RFA since May of 2014. Follow-up phone interviews at 3 and 6-months post
treatment were conducted. Statistical analysis was performed in order to calculate average degree pain relief (0-100%) and percentage of those
describing pain relief at 3-months and 6-months post RFA. We also attempted to quantify patient satisfaction with RFA by calculating response
percentage to procedure length, anxiety, pain and if they would recommend this intervention to others.

Results/Case report
Since beginning chart review in February 2015, we reviewed 30 patient’s charts. The following exclusion criteria were established: the patient was
too debilitated by systemic disease or dementia to participate in follow-up or was found to be suffering from a chronic rheumatologic disease. The
average age of our patients was 65 years old.
Out of 30 patients, 21 were ready for their 3-month follow-up during our data-sampling period. We were able to follow-up with 14, 3 of which met
exclusion criteria. At 3 months 73% of patients described pain relief. Their average percent pain relief was 55%.
Out of 30 patients, 18 were ready for their 6-month follow-up during our data-sampling period. We performed follow-up with all 18 patients, 3 of
which met exclusion criteria. At 6 months, 67% of patients described pain relief. Their average percent pain relief was 51%.
Of note, 5 patients were 7 or more months since RFA when finally contacted. Of these 5 patients, 3 still described pain relief. Their average percent
pain relief was 62%. The longest duration was roughly 12 months with about 60% pain relief.
We did not observe any complications such as neuralgia, parasthesias or motor weakness secondary to RFA; and only 1 patient described transient
numbness of the knee. All patients described no to mild anxiety associated with the procedure. All felt the procedure was short or appropriate
length. Of 25 patients polled, 68% would recommend this procedure to a family member or loved one.

Discussion
Thus far, RFA of the genicular nerves appears to be an efficacious treatment option for patients suffering from chronic knee pain secondary to OA.
Genicular nerve RFA is a minimally invasive procedure with minimal side effects or risks that may allow a patient extended pain relief without the
need of pharmacologic agents or invasive knee surgery.
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Medically Challenging Cases (report of up to 4 cases)

Managing severe pain in a patient with Klippel-Feil
syndrome and Parsonage-Aldren-Turner syndrome
using neurostimulation.
Alaa Abd-Elsayed
University of Wisconsin

Introduction
The Parsonage-Turner Syndrome which is also called, brachial plexus neuritis or neurologic amyotrophy is a rare nervous system disorder. The
syndrome is characterized by sudden onset of shoulder pain, usually unilateral, motor weakness of the upper extremity (1). Patient also can
experience pain and hyperesthesia which can be very resistant to conservative management. We present a case of a man with klippel-Feil syndrome
and Parsonage-Aldren-Turner syndrome who had severe pain that was successfully treated by neurostimulation.

Results/Case report
This is a 55 years old man with Parsonage-Turner syndrome for about 3 years. The condition started by feeling left shoulder pain. EMG showed an
evidence of left axillary and median nerve involvement. Patient was also diagnosed with Klippel-Feil syndrome with congenital C6-7 fusion. Patient
tried several modalities to treat his pain over three years which included neuropathic agents, physical therapy, opioids, cervical epidural steroid
injections, left shoulder steroid injections and cervical facet joint steroid injections. Patient presented to our clinic with left sided neck and left upper
extremity pain which was 8/10 on VAS, pain was constant, radiating to the left hand, worse with even simple daily activities and nothing really
improved it other than sleep if he could sleep. As a last resort we offered the patient a spinal cord stimulator trial. After passing the psychological
evaluation we performed a spinal cord stimulator trial with placing 2 octad leads at the level of C2 vertebral body, procedure was performed with no
complications and patient was discharged home after ensuring adequate programming and coverage. Patient reported significant improvement in
his pain level which was reduced by at least 60 %. Patient also reported improvement in his activity level with regaining some sensation in his left
hand during the trial period which was for one week. Patient is currently in the process of getting the final implant.

Discussion
We presented a patient with Parsonage-Turner syndrome and severe left upper extremity pain resistant to medications and procedures that was
successfully treated by spinal cord stimulator. This case presented the challenge of the severe pain resistant to management and the association
with Klippel-Feil syndrome with cervical anomalies that made placement of the spinal cord stimulator challenging. This case suggests that
neuromodulation can benefit patients with both syndromes if other modalities fail.
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Medically Challenging Cases (report of up to 4 cases)

Management of chronic chemotherapy induced
peripheral neuropathy using neurostimulation
Alaa Abd-Elsayed
University of Wisconsin

Introduction
Several patients on chemotherapy for treating malignant neoplasms suffer Chemotherapy-induced painful peripheral neuropathy, the severity and
frequency depends on the regimen used. Unfortunately this nerve damage is partially reversible and patients may continue to suffer the pain and
motor dysfunction after the termination of chemotherapy (1,2). We are presenting a patient with chemotherapy induced painful peripheral
neuropathy who was successfully treated by a spinal cord stimulator after failure of conservative measures.

Results/Case report
Our patient was a 47 years old man who received chemotherapy for treating non-Hodgkin's lymphoma few years ago. Patient had successful
treatment for his cancer but developed painful chemotherapy induced peripheral neuropathy in both hands. Patient presented to our clinic with
severe pain in both hands, 7/10 on VAS, not referred, constant, he felt tingling and numbness in his hands all the time. EMG was performed and
confirmed the diagnosis of severe polyneuropathy. Patient tried several treatment modalities as physical therapy, oxycodone, Cymbalta,
nortriptyline, lidocaine patches, valproate, gabapentin and pregabalin which were not effective in treating his pain. We offered the patient a spinal
cord stimulator trial to treat his resistant pain. Patient agreed to proceed and after passing the psychological evaluation, we performed a spinal
cord stimulator trial with placing 2 Octad leads into the cervical region at the level of C4-5. Patient indicated great improvement in his pain by
about 70-80%, with improvement in function and ability to use his hands. Based on this successful trial, we proceeded with the permanent spinal
cord stimulator implant with placing the leads at the same level as the trial. Patient continued to have good improvement in his pain and function
as with the trial, he was also able to wean down his Oxycodone over a short period of time.

Discussion
Chemotherapy induced peripheral neuropathy can be very resistant to treatment. We presented a patient who was successfully treated with a
spinal cord stimulator with improvement in pain level and function. Spinal cord stimulators can be used in this patient population if they fail
conservative management.
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Medically Challenging Cases (report of up to 4 cases)

An Extrusion of an Implantable Pulse Generator of a
Spinal Cord Stimulator
Joseph Rabi, Magdalena Anitescu
Schwab Rehabilitation Hospital/University of Chicago

Introduction
With the increase incidence of chronic pain, spinal cord stimulation (SCS) is becoming more commonly utilized by physicians. Despite the
advancements made in SCS, complications can occur. We present a case of an extrusion of an implantable pulse generator (IPG) of a SCS that was
successfully removed without any complications.

Results/Case report
A 60-year-old male with a history of chronic low back pain presented to our clinic with "metal sticking out of butt." Three years prior to presentation,
he had a non-rechargeable SCS placed with the IPG in his left superior gluteal area at 3cm deep with two epidural leads. After a routine follow up he
contacted the clinic with complaints of buttock pain and suspicion of extrusion of his SCS. He noticed a “metal piece” being exposed from his
buttock for 1 week. He reported increased work as a truck driver with longer regular shifts for the past year. The SCS system was removed
successfully 5 days later with an expected fibrous band seen around the generator. He resumed his usual activities within 2 weeks. There are not any
plans to implant a new SCS.

Discussion
Our case suggests that hardware extrusion can happen late after implantation and may be related to patients’ occupation. This is an extraordinary
case of an extrusion of an IPG of a SCS that is not caused by weight loss. There have been one case of an IPG extruding from a sacral
neuromodulator which is the only similar case to ours.1 In this case, the extrusion was caused by rapid weight loss after a patient underwent gastric
bypass surgery.
In our case, the IPG extruded through the skin of the left buttock. It is not clear what caused the IPG to extrude although several hypotheses are
plausible. Patient denied any trauma or weight loss which ruled out these possible causes. The extrusion in this case could be due to pressure
necrosis from sitting longer hours as a truck driver. The generator could have undergone shearing leading to the extrusion. Another possible cause
of the extrusion could be due to larger IPG size causing strain on the subcutaneous tissue. The device implanted in our patient had a larger size
compared to newer generations of IPGs. We did not consider superficial implantation as a possible factor because the IPG was originally implanted
3cm deep and there were no complications for 3 years after the implantation.
Clinicians should be aware of occupational hazards that could cause excessive pressure on the IPG. Patients should be made aware that prolonged
sitting with pressure on the IPG can lead to skin necrosis. In order to avoid this complication, clinician may consider implanting the generator on the
abdominal side although this requires longer leads. There may be a potential technological opportunity for developing smaller non-rechargeable
IPGs. Our case should raise clinician awareness of possible SCS complications related to patients’ profession and its association with implanted
hardware technical specifications.
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Intra-operative evidence of fibrous capsule build around the pulse generator.
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Abstract: 736
Scientific abstract: Chronic pain

The Role of Central Inflammation in the Chronic Pain
Paradigm
Andrea Nicol, F. Michael Ferrante, Sarah Giron, Irene Wu, Charles Griffis, Martin Bjurstrom, Elizabeth Breen
University of Kansas Medical Center, Department of Anesthesiology

Introduction
There is increasing evidence linking chronic pain to altered levels of central nervous system (CNS) inflammation.(1-4) However, the specific
inflammatory molecules responsible for maintaining the chronic pain paradigm still warrant identification and exploration. Using CNS
inflammation as a paramount factor in the creation and maintenance of chronic pain, this study aimed to investigate and describe the physical and
psychological aspects of chronic pain associated with aberrant levels of cerebrospinal fluid (CSF) cytokines.

Materials and methods (NA for case report)
After obtaining institutional review board approval, CSF inflammatory cytokine patterns present in 8 chronic pain participants presenting for
intrathecal opioid trial were compared to inflammatory patterns present in 30 control CSF samples using MANOVA, with ANOVA analysis for followup. Demographic information and psychological data were also explored for correlational relationships to central inflammation, and descriptive
statistics were examined for responses.

Results/Case report
To our knowledge, this is the first study to describe increased CSF levels of IL-8 in a population of chronic pain patients, in which the majority had a
diagnosis of lumbar postlaminectomy syndrome, compared to control CSF levels (63.04 pg/mL vs 49.49 pg/mL, p < 0.001). All participants reported
poor sleep quality, indicating that poor sleep may scaffold a portion of the chronic pain paradigm. Socioeconomic status (r = -0.823, p = 0.012) and
educational level (r = 0.727, p = 0.041) were also correlated with central levels of inflammation, indicating that central physiologic changes may be
related to host sex and psychosocial factors.

Discussion
This study describes the dynamic experience of chronic pain by bridging physiologic and psychological aspects of the disease together. Our findings
suggest an association between chronic pain, central inflammation, socioeconomic status, and educational level. All chronic pain participants had
poor sleep quality; further investigation is necessary to understand the mechanisms underlying this possible association. Extensive pre-clinical
literature and limited human investigation supports the finding that the pro-inflammatory cytokine, IL-8, was elevated in our cohort of patients
with chronic pain. Effective and safe anti-inflammatory drug therapy is urgently needed to mitigate central inflammatory mechanisms responsible
for the development and propagation of chronic pain and our findings suggest that IL-8 is a potential cytokine to investigate as a potential target
for developing treatment modalities. Future directions will examine longitudinal measurements of CSF inflammatory cytokines in patients with
implanted opioid drug delivery systems. In conclusion, the future of pain treatment must consider all aspects of the chronic pain paradigm when
treating patients and pursue future investigations for possible new treatment options that incorporate these factors.

References
1. Kreutzberg, G. W. (1996). Microglia: a sensor for pathological events in the CNS. Trends in Neuroscience,19, 312-318.
2. Watkins, L. R., & Maier, S. F. (2003). Glia: A novel drug discovery target for clinical pain. National Review of Drug Discovery, 2, 973-985.
3. Watkins, L. R., Milligan, E. D., & Maier, S. F. (2001). Glial activation: A driving force for pathological pain. Trends of Neuroscience, 24, 450-455.
4. Grace, P.M., Hutchinson, M.R., Maier, S.F., Watkins, L.R. (2014). Pathologic pain and the neuroimmune interface. Nat Rev Immunol, 14(4), 217-31.
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Abstract: 738
Scientific abstract: Case series (5 or more patients)

Topical Ketamine 10% for Neuropathic Pain in Spinal
Cord Injury Patients: an Open Label Trial
Joseph Rabi, Josh Minori
Schwab Rehabilitation Hospital/University of Chicago

Introduction
Oral pain medications are the cornerstone of pain management among physicians. Topical analgesics appeal to clinicians because of a lack of
systemic absorption resulting in limited side effects. Topical ketamine (off-label) has shown mixed to positive results in reducing pain in post
herpetic neuralgia, complex regional pain syndrome, pelvic pain, and compression neuropathies.
The majority of patients that sustain spinal cord injuries (SCI) have chronic pain. Given the high prevalence of neuropathic pain in SCI patients,
topical ketamine could potentially be an excellent treatment or adjuvant therapy. There are not any studies that display topical ketamine usage in
SCI neuropathic pain. The analgesic action is thought to be due to inhibition of serotonin-norepinephrine uptake blockade, NMDA receptor
antagonism and sodium channel blockade.

Materials and methods (NA for case report)
An open label trial at an outpatient rehabilitation hospital recruited 5 patients with traumatic spinal cord injuries that had neuropathic pain at or
below level of injury. Subjects applied topical ketamine 10% three times a day for a two week duration. Subjects recorded their numerical pain score
in a journal at time of applying topical ketamine and one hour after application. Subjects also recorded any occurrence of adverse events and level
of satisfaction. The hospital IRB approved this trial.

Results/Case report
All 5 subjects had a decrease in their numerical pain scale by the end of two weeks ranging from 10-50%. The duration lasted from 1 hour in one
subject to until next application in other subjects. There were not any adverse effects. Overall, the five subjects stated it was easy to apply and state
they want to regularly use it.
Table-1

Pain Scores

Subjects
1
2
3
4
5

Concurrent Pain
Medications*
2
2
1
2
2

Pre-Application Pain Score
8
7
8
7
5

Post-Application Pain
Score after 2 weeks
3
4
6
6
2

% Reduction
63%
43%
25%
14%
60%

*Pain medications included: neuropathic medicines; All patients were on gabapentin. The other neuropathic pain medicines used were amitriptyline
and nortriptyline.

Discussion
Topical ketamine 10% is may be an effective analgesic in patients with spinal cord injuries; however, further studies need to be done with a placebo
and larger sample size.
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Abstract: 739
Medically Challenging Cases (report of up to 4 cases)

Recurrent Epidural Hematoma after Epidural Catheter
Placement
Timothy Clement
Virginia Mason Medical Center

Introduction
Epidural Hematomas are a rare and potentially devastating complication associated with several medical procedures including epidural catheter
placement. Presented here is the case of a 69-year-old female undergoing open abdominal surgery who had preoperative placement of a
spinal epidural catheter for post-operative analgesia who subsequently developed a symptomatic epidural hematoma and underwent emergent
decompression. Subsequent questioning revealed that this was the patient's second spinal epidural hematoma. Also presented here is a brief review
of the diagnosis of, risk factors for, complications attributed to, and management of spinal epidural hematomas. The patient gave approval for
presentation of this case.

Results/Case report
The patient was a 69-year-old female undergoing scheduled partial gastrectomy and roux-en-y hepaticujejunostomy for chronic gastric outlet
obstruction. A spinal epidural catheter was placed at thoracic 8-9 interspace pre-operatively for post-operative analgesia. The patient's pain was
poorly controlled immediately post-operatively, but improved with increasing the epidural infusion rate. The night of the surgery, the patient
reported bilateral lower extremity numbness that progressed over the next three hours. The anesthesia pain service was notified and visited the
patient. The patient reported progressive numbness ascending both legs as well as increasing weakness in her legs with loss of ability to ambulate.
Upon inspection, blood was seen in the external portion of the epidural catheter. The catheter was removed and emergent MRI revealed a
spinal epidural hematoma extending from T5 to T10. Emergent decompressive laminectomy was undertaken 3 hours later. On further
questioning, she reported a history of a thoracic spinal epidural hematoma after a lumbar laminectomy several years earlier. Over the next several
days, the patient's lower extremity strength and sensation returned to her preoperative baseline.

Discussion
To the author's knowledge, this is the first reported case of a patient who experienced epidural hematomas after two different and temporally
remote procedures and who also had emergent decompression with significant return of function both times. This patient had several known risk
factors for spinal epidural hematoma including elderly age, female gender, and coagulopathy. Other risk factors include traumatic or difficult
catheter placement. Symptoms of epidural hematoma may include back pain, radicular pain, bowel or bladder dysfunction, and changes in lower
extremity sensation or strength. In the setting of a patient with an indwelling epidural catheter with any of the symptoms above that cannot be
attributed to another cause, emergent diagnosis and treatment is essential for reducing morbidity.

References
Brown DL (2010). Spinal, epidural, and caudal anesthesia. In RD Miller et al., eds., Miller's Anesthesia, 7th ed., pp. 1611–1638. Philadelphia: Churchill
Livingstone.
Cwik J. Postoperative considerations of neuraxial Anesthesia. Anesthesiology Clinics. 2012 Sep;30(3):433-43.
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Figure 1. Magnetic resonance image of the patient’s spine showing epidural hematoma extending from T5 to T10 within white lines.
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Abstract: 741
Medically Challenging Cases (report of up to 4 cases)

A rare case of low pressure headache secondary to
spontaneous intracranial hypotension treated with
epidural blood patch.
Salmin Aseri, Manohar Sharma, Anand Natarajan
The Walton Centre NHS Foundation Trust

Introduction
Spontaneous intracranial hypotension is a rare disorder that may have a varied presentation. This leads to a delay in the diagnosis and treatment.
The recent advances in the radiological techniques have made it possible to diagnose the entity with a greater confidence. Due to the paucity of
cases there is no controlled study to determine the best method of treatment. Therefore it is important that every case is reported and an inference
is made regarding the presentation, diagnosis and method of treatment. We have had one such case of spontaneous intracranial hypotension.
A 71 years old male patient was referred by General Practitioner to neurologist at the Walton Centre for Neurology and Neurosurgery with six weeks
history of headache. He was seen by neurologist and had a CT scan and was referred to Neurosurgeon. Neurosurgeon reviewed him and an MR Scan
was done and based on MR finding patient was referred to Department of Pain Medicine for intervention.

Results/Case report
History:
Patient was complaining of 6 weeks history of Headache, throbbing type, associated with tinnitus. It was positional headache, worse on standing
and eased by sitting and lying down. Aggravating factors were coughing, sneezing and running. Associated with Nausea and dizziness.
Examination:
Occipital headache, no neck stiffness, no other neurological impairment.
Investigations:
CT SCAN:
bilateral chronic subdural heamatoma, (no aneurysm or malformation seen)
MR SCAN:
meningeal thickening (? Subdural collection) and Slumping of midbrain and feature of chronic intracranial hypotension. e/o subdural collection (?
SDH)
Diagnosis:
Chronic low pressure headache secondary to spontaneous intracranial hypotension
Treatment:
Epidural blood patch was done in theatre under complete aseptic precaution and epidurogram was done to confirm needle epidural space. 30ml of
patients autologas blood was injected into epidural space. Patient had immediate relief of headache at rest and relief of Headache while sneezing &
coughing after 24 hrs of blood patch.

Discussion
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In spontaneous intracranial hypotension there is often the absence of definitive cause like history of dural puncture or penetrating trauma. The
cardinal signs and symptoms are orthostatic headache which is increased in the upright position and decreases at recumbent position(1) and low
CSF pressure
Other atypical cases have been reported with no postural headache, normal CSF pressure (2) and normal cranial MRI(3). A German neurologist
called Schaltenbrand introduced the term ‘aliquorrea’ to describe spontaneous intracranial hypotension in the absence of any precipitating factors
like dural puncture or trauma (4). However Henry Woltman of The Mayo clinic described in 1940 that frontal or occipital headache comes on when
the patient is up and leaves when the patient lies down(5).
This headaches affect women more than men and typically occur in the middle age but can also affect children and the elderly(6). The incidence is
roughly 5 per 100,000.
Generally the spontaneous intracranial hypotension occurs due to leak from the spinal cord and there is CSF in the dural sac. There may be a
weakness in the meninges that lead to a tear and CSF leak. There have also been accounts of fragile arachnoid cysts.

References
1)Marcelis J, Silberstein SD, (1990) Spontaneous low cerebrospinal fluid pressure headache. Headache 30: 192-196
2) Mokri B (2001) Spontaneous intracranial hypotension. Curr Neurol Neurosci Rep 1 : 109-117.
3) Mokri B, Atkintos JLD, Dodick DW, Miller GM. Absent patchy meningealgadolinium enhancement on cranial MRI despite symptomatic CSF leak.
Neurology 1999;53: 402-4
4)Schaltenbrand G 91938) Neure anschauun zur patho-phyiologie der liquorirkulation. ZentralblNeurochir 3: 290-300
5)Woltman HW (1940) Headache: A consideration of some of the more common types. Med Clin North Am 24:1159-1170
6)Chung SJ, Kim JS, Lee MC. Syndrome of cerebrospinal fluid hypovolemia: clinical and imaging features and outcome. Neurology 2000; 55:1321-7
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Abstract: 742
Scientific abstract: Chronic pain

Risk Associated with Lumbar Radiofreqeuncy
Neurotomy in Patients with Pedicle Screw Fusion
Hardware
Tim Lamer, Halena Gazelka, Jolene Smith, William David Mauck, Qu Wenchun
Mayo Clinic

Introduction
Patients with a previous lumbar instrumented fusion frequently develop adjacent segment degenerative changes in the facet joints and may be
considered candidates for radiofrequency facet neurotomy (RFN) ¹. A recent cadaver study demonstrated the potential for hardware and adjacent
tissue heating during RFN in the presence of adjacent pedicle screws2.
Accordingly, this study was performed to assess the possibility of heat transfer to pedicle screws in human subjects undergoing RFN.

Materials and methods (NA for case report)
The study was conducted after Mayo Clinic IRB review. Patients who had lumbar facet joint pain adjacent to a posterior instrumented fusion
segment as demonstrated by greater than 75% pain relief from differential medial branch nerve blocks underwent lumbar RFN using conventionally
accepted energy settings. At the level adjacent to pedicle screws, the RF cannula was placed as close to the medial branch nerve as possible but
without making direct contact with the pedicle screw. Continuous temperature of the pedicle screw was monitored throughout the procedure via a
thermistor probe placed on the dorsal surface of the pedicle screw. For safety purposes, we chose to abort the procedure at that medial branch
nerve level if the temperature reached 42 degrees C.

Results/Case report
6 patients underwent a total of 10 RF cannula placements adjacent to pedicle screws for a total of 10 attempted RFN lesions. 2 of the 10 RFN lesion
attempts were associated with prompt temperature increases to 42 C and were halted as discussed above. The remaining RF lesions were
completed without a temperature increase. There were no adverse events associated with any of the procedures.

Discussion
The correct anatomical placement of pedicle screws in the lumbar spine results in the dorsal aspect of the screw, the locking nut, or both, to lie
immediately adjacent to the conventional medial branch nerve target of radiofrequency cannula placement. In many patients, the hardware
encroaches directly on the target zone. The juxtaposition of the pedicle screw and the radiofrequency cannula in this situation creates the
possibility that radiofrequency energy emanating from the activated tip of the radiofrequency cannula could couple with the pedicle screw as
demonstrated in a recent cadaver study.
This study demonstrates that the same risk of hardware heating may occur in patients undergoing lumbar RF. Since pedicle screws are
immediately adjacent to important structures including the adjacent exiting nerve root, there is a concern for the possibility of adjacent tissue
damage if such heating occurs. This study demonstrates a technique to safeguard against excessive hardware heating by simply monitoring the
hardware temperature during the RFN procedure and aborting the procedure if an excessive temperature is reached (we chose 42 degrees C) .
In conclusion, this study demonstrates that RFN performed adjacent to pedicle screw carries the risk of hardware heating. This can be detected by
monitoring the pedicle screw temperature during the procedure.
This study was supported by a grant from the Department of Anesthesiology Small Grants Program, Mayo Clinic, Rochester MN
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Abstract: 751
Scientific abstract: Regional anesthesia

STERILE TECHNIQUE IN NEURAXIAL ANESTHESIA:
OBSERVATION OF PRACTICE FOLLOW UP
Mallory Martinez, Grace Shih, Rachel Henning, Gregory Miller
University of Kansas Medical Center

Introduction
A QI study was conducted at KUMC to evaluate whether ASA and ASRA recommended guidelines for sterility during neuraxial anesthesia were being
followed. Anesthesiology faculty and residents completed a survey regarding their aseptic techniques for neuraxial anesthesia. Following the
survey, faculty and residents were given an educational presentation on this topic. Survey results showed that 96% of KUMC anesthesiology faculty
and residents indicated making a change in their sterility practices. A follow-up QI project was completed to determine whether KUMC
anesthesiology faculty and residents were adhering to ASA and ASRA guidelines for aseptic technique during neuraxial anesthesia.

Materials and methods (NA for case report)
Between September 2014 and January 2015, anesthesiology faculty and residents were randomly audited to evaluate their current sterility
practices for neuraxial anesthesia. Audits were performed during placement of preoperative and labor epidurals. 8 of 48 anesthesiology faculty
members (17%) and 21 of 26 anesthesiology residents (81%) were observed during 32 separate procedures. Data was collected regarding
completion of the aseptic technique guidelines. Results indicated that the guidelines were not strictly followed by all department members. A survey
was emailed to 72 department members (46 faculty and 24 residents) to determine the barriers to adherence to the guidelines. Ten residents (42%)
and 27 staff (59%) completed the survey.

Results/Case report
During 9 of the 32 observed procedures, aseptic guidelines were not strictly followed (28%). During 4 of the 32 observed procedures, faculty failed to
remove rings or watches while a resident failed to remove jewelry on only one occasion. During two procedures, a resident or faculty failed to don a
new mask, and during an additional two procedures, support staff did not don a surgical cap. According to survey results, the most common reason
cited for not removing jewelry is that practitioners do not believe this act makes a difference in terms of patient outcome (47%). The next most
common reasons for not following this guideline include not understanding the guidelines (37%), forgetting (37%), being too overwhelmed or busy
(34%), and not having somewhere safe to store valuables (32%). The most common reason cited for not donning a new mask is that practitioners do
not believe it makes a difference in patient outcome (53%). Additional reasons cited include being too overwhelmed(29%), not understanding the
guidelines (26%), and new masks not being easily accessible (21%).

Discussion
Guidelines set forth by ASRA and the ASA for aseptic technique during neuraxial anesthesia are not being strictly followed by anesthesiology faculty
and residents at the University of Kansas Medical Center with the most common deviation being failure to remove rings and watches. Many faculty
and residents do not believe this act makes a difference in patient outcomes. Although infection risk is low, the complications from an infection can
be neurologically devastating. Jewelry has been shown to harbor bacteria despite effective hand washing. Redistribution of the guidelines along
with evidence supporting the removal of jewelry prior to performance of sterile procedures may prove beneficial in improving adherence to the
current guidelines at this institution.

References
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Abstract: 757
Medically Challenging Cases (report of up to 4 cases)

Successful Epidural Steroid Injection in a Patient on
Apixaban
Timothy Rohman, Manoj Wunnava
University of North Carolina

Introduction
With the ever increasing number of new medications, especially anticoagulant medications, it is becoming more difficult for physicians to identify
which medications on a patient’s medication list fall under the category of anticoagulants. Additionally, the American Society of Regional
Anesthesia and Pain Medicine guidelines regarding the use of these medications surrounding the time of a neuraxial technique may or may not exist
depending on the length of time that the particular anticoagulant has been approved for use. The current guidelines for neuraxial procedures in the
setting of apixaban state that it should be discontinued three days prior to the neuraxial procedure and subsequently held for six hours following
completion of the procedure.

Results/Case report
A 69-year-old male with history of diabetes mellitus, congestive heart failure, hypertension, systemic lupus erythematosus, antiphospholipid
antibody syndrome, chronic kidney disease, and double lung transplant was initially admitted to the internal medicine service for left hip and lower
back pain of a chronic nature. His home medications included albuterol, apixaban, carvedilol, cyclobenzaprine, insulin, minoxidil, mycophenolate,
prednisone, tacrolimus, and valganciclovir. An MRI of the patient’s lumbar spine revealed multi-level degenerative disc disease with disc extrusion
at L3/L4, L4/L5, and L5/S1, as well as severe left neural foraminal narrowing at L4/L5 and L5/S1.
The patient failed initial oral medication management; therefore, he was an acceptable candidate for lumbar epidural steroid injection. Informed
consent was obtained and immediately prior to the procedure, a timeout was performed which identified the correct patient, site, and procedure.
Also included in the timeout was the current use of any anticoagulant medications, which the patient, nurse, and physician denied. The procedure
was subsequently performed uneventfully with no apparent complications.
On post-procedure day one, the patient endorsed complete resolution of his pain. During this interaction with the patient, it was identified that the
patient had been taking apixaban as a home medication, which was continued during his hospital stay. The patient had received his twice daily
dose of apixaban the morning of the procedure, as well as three hours following the procedure. The patient was closely monitored and eventually
discharged with no apparent complications from his epidural steroid injection.

Discussion
With the increasing numbers and variety of anticoagulant medications, it is important for the physician performing neuraxial procedures to be able
to identify which medications being taken by a patient are in fact anticoagulants. Assuming an inpatient setting, such as the case described in this
review, it may be beneficial to alter the appearance of the medication administration record page to designate a medication as an anticoagulant
using a specific color so the provider can readily identify an anticoagulant if it is present. Alternatively, it may prove useful to include the
classification of all medications on a patient’s medication administration record page to readily identify in which category all medications
currently being administered belong. With some of these changes made, it may be possible to reduce the likelihood of unknowingly performing a
neuraxial procedure on a patient receiving an anticoagulant medication.
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Abstract: 759
Medically Challenging Cases (report of up to 4 cases)

Use of Pulsed Radiofrequency Ablation of
Genitofemoral Nerve and Deep Perineal Trigger Point in
the Treatment of Chronic Genital Pain
Bilal Lateef, Dominika James, Ron Pitkanen
UNC Hospitals

Introduction
Chronic genital pain can often be a sequela of abdominal and urological surgeries. Pain is localized to the genitofemoral and pudendal nerve
distribution and is frequently associated with altered sensation and paresthesias1. While the diagnosis and treatment of genitofemoral and/or
pudendal neuralgia can be challenging, nerve blockade and radiofrequency ablation (RFA) can be beneficial in providing long-term pain relief for
select patients. Unfortunately, there is limited literature describing the efficacy of pulsed radiofrequency denervation for treatment of
genitofemoral neuralgia as well as use of pulsed RFA in the treatment of trigger point related genital pain.

Results/Case report
We present the case of a 32-year-old male with 4 years of worsening, chronic left groin and testicular pain following extracorporeal shockwave
lithotripsy for nephrolithiasis. The patient complained of pain that was constant, severe and exacerbated by sitting. The patient had failed
pharmacological therapy. Prior to presenting at UNC, the patient’s ilioinguinal related pain was initially relieved with RFA of the left ilioinguinal
nerve at another institution, however his testicular pain had persisted. A pudendal nerve block via posterior approach under fluoroscopic guidance
as well as a genitofemoral nerve block were performed initially for diagnostic and therapeutic purposes. Although the patient experienced
significant and prolonged pain relief post-procedure, he continued to experience persistent pain at the deep perineal trigger point localized laterally
to the left testicle. Diagnostic block of the trigger point, a possible branch of the pudendal nerve, was also performed with resolution of the
remaining discomfort. Subsequently, the patient was treated with pulsed RFA of the genitofemoral nerve as well as the deep perineal trigger point.
Using curved tip radiofrequency cannulas, each site underwent sensory stimulation which successfully reproduced the patient’s groin pain. At this
point the cannulas were heated to 42 degrees Celsius and each site was pulsed for 120 seconds. Overall the patient experienced approximately 5
months of pain relief post-procedure.

Discussion
Our case report suggests that genitofemoral nerve and deep perineal trigger point pulsed RFA can be beneficial in the treatment of chronic groin
and perineal pain. RFA has shown superior results for the treatment of chronic groin pain when compared with local steroid injections2. While the
mechanism of action of pulsed RFA is poorly understood, its anti-nociceptive effects, unlike conventional radiofrequency ablation, are independent
of temperature. It is thought that the pulsed RFA current reversibly and selectively disrupts impulse transmission in small unmyelinated pain fibers
(C-fibers) without neuro-ablation or thermal destruction. This preserves the large nerve fibers that are protected by their myelin sheath. Possible
mechanisms of action include cellular damage, neuronal deactivation, and alterations in gene expression3. Based on our experience, pulsed RFA
may be useful in treatment of groin pain secondary to both neural and trigger point involvement.
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Abstract: 760
Scientific abstract: Case series (5 or more patients)

Prospective, observational, clinical study evaluating the
efficacy of percutaneous retrograsean balloon
compression for the treatment of primary trigeminal
neuralgia
Luciana M. Curia, Andres M Alvarez-Pinzon, Aizik Wolf, Roberto E. Fernandez Guevara, Juan Carlos Cucalon, Jose E Valerio
Larkin Community Hospital

Introduction
The use of different non-invasive procedures for the treatment of trigeminal neuralgia in patients affected for primary trigeminal neuralgia is under
discussion. There are no reports analyzing the factors potentially related to the using Percutaneus Balloon C in this population. We examined the
role of PBC for the treatment of trigeminal neuralgia and investigated by prospective clinical study the role of clinical and procedure-related factors
in determining the prognosis and pain control of these patients.

Materials and methods (NA for case report)
Prospective, observational, cohort study between Jan 2010 and May 2015 was assessed. Subjects with a diagnosis of primary trigeminal neuralgia
and non-history of previous vascular decompression were added. Demographic characteristics, operative details, and perioperative pain treatment
outcomes were collected. Primary end points included post operatory pain relief, levels of anticonvulsants, side effects, and complications.
Continuous and categorical data were analyzed with the Wilcoxon rank-sum test, Pearson's chi-square test, or Fisher's exact test, as appropriate.

Results/Case report
Eight five (85) subjects were added with a specific inclusion and exclusion criteria. The median post-operative pain control was 83% after 24 hours.
Mean pain control (< 3/10). None Statistically significant difference in mean pain control after 6 months were find (p=0.18. Carbamazepine was
released in all subjects from base line of 600 mgs day to 0 mg in 55% of the cases, to 200 mg day 38% and 7 % need to continue the full dosage. Most
common side effects were facial numbness 31%.

Discussion
PBC is a safe and effective technique to treat sub-acute trigeminal neuralgia. Clinical, risk and biopsicosocial related factors may play a role in the
prognosis of these patients. We recommend the importance of patient selection to improve the quality of life in this population.
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Scientific abstract: Chronic pain

Do patients with chronic cancer pain achieve complete
pain relief from opioid therapy? Results from a
systematic literature review.
Brian Wetherington, Michael Harned, Mitzi Schumacher, Paul Sloan
University of Kentucky

Introduction
Opioids are considered the mainstay of treatment for moderate to severe cancer pain.1,2 Cancer patients are encouraged to titrate opioid
analgesics to become pain-free, or until side-effects limit additional dosing.3 In a study looking at opioid therapy for cancer pain, patients received
transdermal fentanyl along with unlimited oral morphine for breakthrough pain.4 Despite unlimited availability to opioids, patients did not titrate
themselves lower than pain scores of 30/100 on a visual analog scale.4 It is unclear whether these results are study specific, or represent a more
general phenomenon in which cancer patients do not achieve complete pain relief from opioid therapy.
The aim of this investigation was to systematically review all published opioid trials in chronic cancer pain patients to assess pain scores and
determine if pain free status was achieved.

Materials and methods (NA for case report)
A digital review of the English language scientific literature database (PubMed and generalized internet) published to January, 2015 was searched
for the keywords: cancer pain, opioids, pain scores, and analgesia. The search yielded 905 papers. Each title was reviewed for a clinical trial of
opioids therapy for chronic cancer pain resulting in 190 papers. Using the inclusion criteria (opioid therapy, cancer pain, clinical trial, and pain
scores [NPS, VAS only]), the authors selected 58 papers. Exclusion criteria included non-malignant pain, studies that did not have unlimited access
to PRN opioids, and pain measures like Likert, Faces scale, observer rating, and categorical. All references of 58 papers were reviewed yielding 42
more papers, 4 of which met inclusion criteria.
The primary outcome measures were VAS or NPS scores before and after intervention. Additional data collected were gender, age, opioid type,
dose, patient satisfaction, and study types.

Results/Case report
The published literature revealed 62 papers of clinical trials of opioid therapy for the treatment of chronic cancer pain. Total number of patients
were 5,251. Across all studies, the weighted mean pain score at the start was 5.4 (0=no pain; 10=worst possible pain), and the weighted mean pain
score at the end was 2.7.

Discussion
Cancer patients with chronic pain do not titrate themselves to 0/10 relief despite unlimited access to opioids.
The mean pain score is close to the moderate-severe rating, higher than what providers would suggest is reasonable and recommended.
The reasons that cancer patients do not titrate themselves to lower pain scores will require further investigation. The authors hypothesize that
patients are balancing analgesia with unwanted opioid adverse effects yielding a final pain score greater than 0 or 1/10, a preferred goal of cancer
pain therapy.
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Medically Challenging Cases (report of up to 4 cases)

Continuous Transversus abdominis plane block (TAP)
block and Coeliac plexus block (CPB) for post-operative
analgesia following laparotomy : a case report
Vasanth Rao kadam, George Kiroff
Senior Clinical Lecturer,The University of Adelaide,Acute Care Medicine , The Queen Elizabeth Hospital.

Introduction
The Celiac Plexus Block (CPB) was used for motility disorders and chronic pain management1. As it covers visceral pain there is limited literature for
acute pain management2. Transversus abdominis plane (TAP) block has been used extensively as postoperative analgesic technique.3 There are no
reports of combined CPB and continuous TAP block for post operative analgesia.We present a case report of its use for a laparotomy for gastric
bypass.

Results/Case report
A 62 yr old female patient weighing 81kgs was presented for gastric bypass. Her co-morbidities were Hypertension, type 2 Diabetes Mellitus, Obesity
and Depression. She sustained spine injuries from motor vehicle accident resulting in chronic back pain, receiving Pregabilin 75mg twice a day. She
had consented for general anaesthesia (GA). For post-operative pain management, she was reluctant to have epidural but she consented for the
TAP block catheters with coeliac plexus block and Fentanyl patient controlled analgesia (PCA) as back up.
Standard GA was given, in which induction of anaesthesia was with propofol and fentanyl and Rocuronium for intubation purpose. Maintenance of
anaesthesia was with propofol and remifentanil TCI infusion,O2, air and fentanyl for intraoperative analgesia. End of procedure (3hours 43min)
under vision surgeon identified and performed the coeliac plexus block using 22 gauge spinal needle. At the left crux of the diaphragm he injected
2ml 0.75% Ropivacaine followed by 3ml at the right crux.(fig 1) There was 15mmhg fall in Blood pressure which did not require any vasopresoors.
After the closure of the abdomen ultra sound guided bilateral subcostal TAP was performed using 18g Touy’s needle followed by catheter insertion.
A 20ml bolus of 0.5% ropivacaine was injected each side and followed by 0.2% ropivacaine infusion at 8ml/hour each side in the PACU. In PACU
patient was pain free and didn’t require any analgesia. However 8 hours in the ward she started experiencing pain requiring fentanyl 20mcg bolus
and used 700mcg on day 1 and 680 mcg on day 2. Her pain scores where 2/10 and 5/10 on day 1 and 2 respectively. Other analgesia used where
Paracetamol 1gm 6hourly and Pregabilin continued as part of her back pain.

Discussion
Combination of CPB and TAP block had helped this patient not requiring any post-operative analgesia for 8 hours. This could be due to local
anaesthetic block blocking the pain arising from the visceral and somatic or abdominal wall level. The short duration of action was limited by the
reduced dosage. And coeliac catheter insertion may have allowed prolonged duration of analgesia. This was demonstrated in one of the study2. In
that study they found that CPB with wound infiltration may not have total afferent neural blockade. We did find short duration of success with
combined these blocks. In future, clinical trials are needed to evaluate the combination of continuous CPB and TAP infusions in post-operative pain
management.
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Neurophysiological and clinical effects of laparoscopic
retroperitoneal triple neurectomy in patients with
refractory postherniorrhaphy neuropathic inguinodynia
Martin F. Bjurstrom, Andrea L. Nicol, Parviz K. Amid, Christine H. Lee, F. Michael Ferrante, David C. Chen
UCLA Semel Institute for Neuroscience and Human Behavior

Introduction
Chronic postherniorrhaphy inguinal pain (CPIP) is a complex, major health problem.1 The risk of developing CPIP with impact on activities of daily
life is approximately 6-8%, which given the high frequency of inguinal hernia repair (> 20 million/year worldwide) translates into immense human
suffering and a vast socioeconomic burden. Operative remediation of CPIP reduces pain and ameliorates health-related function in selected
patients that are refractory to conservative and interventional measures. In the absence of recurrence or meshoma, laparoscopic retroperitoneal
triple neurectomy (LRTN) has emerged as an effective treatment for neuropathic inguinodynia, comprising advantages such as direct access to the
inguinal nerves proximal to the mesh material and any possible aberrant distal branches, and more consistent neuroanatomy within the
retroperitoneum.2 The main objectives of this study were to (1) comprehensively evaluate the neurosensory and clinical effects of LRTN and (2)
examine factors that might guide patient selection and influence treatment effect.

Materials and methods (NA for case report)
This single-center, prospective cohort study presents a detailed microlongitudinal quantitative sensory testing (QST) and clinical evaluation of the
effects of LRTN in 10 adult CPIP patients with unilateral neuropathic inguinodynia. Serial assessments of sensory function were performed through
a well-established QST protocol at three time points: preoperative (preop), directly postoperative (postop), and late postop. Dermatomal mapping
was conducted prior to the sensory testing, to acquire a neurosensory overview of the groin region and identify the areas with maximum pain; the
contralateral unaffected groin was used as comparison site. Pain, health-related function and sleep quality were assessed over the course of a six
month follow-up period. Bivariate correlations examined relationships between neurophysiological, clinical and demographic variables. All study
procedures were approved by the UCLA IRB and the Research Advisory Panel of California.

Results/Case report
Mean duration of CPIP was 2.6 ± 1.9 years. The postoperative QST assessments were done 160.9 ± 61.0 min after extubation (direct) and 27.9 ± 23.8
days after surgery (late). QST revealed marked group-level increases of thresholds for mechanical detection, mechanical pain detection, pressure
detection, pressure pain detection, thermal detection and thermal pain detection in the two areas with maximum pain prior to surgery for the
direct (p < .01) and late postop (p < .05) assessments compared to baseline. Wind-up phenomena were eliminated by the surgery. LRTN provided
robust and significant group-level improvements of all clinical measures at the 3- and 6-month follow-up time points. Significant, strong positive
correlations (r > 0.80) were found between change of corrected heat pain threshold (preop compared to late postop) and improvements of pain
visual analog scale (VAS), SF-36 bodily pain and activity assessment scale scores. Preop duration of CPIP showed a strong negative correlation to
improvement of McGill pain questionnaire score.

Discussion
LRTN may produce immediate, profound and consistent positive effects across multiple mechanical and thermal QST variables, and marked grouplevel improvements of pain, health-related function and sleep quality in selected CPIP patients. Dynamic change of heat pain threshold might
predict pain and functional status. For future studies, it is imperative to focus on timing of intervention and factors that guide patient selection and
predict treatment effect.
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Medically Challenging Cases (report of up to 4 cases)

Novel Use of an Elastomeric Pump in CRPS Type 1
Brandon Beck, Brian Monroe, Shaik Ahmed, Kelly Baylor, Jatina Gaugler
Geisinger Medical Center

Introduction
Complex regional pain syndrome (CRPS) is a severely debilitating, neuropathic pain disorder of unknown etiology that is highly associated with a
poor quality of life and considerable cost.¹ Effective management of the disease is challenging and response to treatments remains highly variable.
Clinically, elastomeric pumps are commonly used for peripheral nerve blocks, postoperative pain, and palliative care. They are widely available,
easy to use, and allow the patient to receive therapy at home.²
In this report, we describe the novel use of an elastomeric pump for the management of a patient with CRPS type 1.

Materials and methods (NA for case report)
N/A

Results/Case report
A 25-year-old male police officer, who suffered a complete ulnar collateral ligament tear of the right thumb after a fall while pursuing a suspect,
underwent surgical repair followed by physical therapy. Recovery was complicated by significant pain and stiffness of the MCP and IP joints. By five
months, the pain was constant, sharp, piercing in quality, and aggravated by movement with physical changes in hair distribution and skin color,
and with hypersensitivity and increased temperature of his affected thumb. He described feeling as if his hand was, “on fire,” with a, “pins and
needle,” sensation and a 5/10 intensity at its best. Physical therapy became extremely difficult and oral agents provided minimal relief. He was
diagnosed with CRPS type 1 and placed on extended medical leave.
At an outside hospital, a stellate ganglion block was advised; however, the patient was very apprehensive. At our clinic, he elected placement of a
tunneled epidural catheter at the C7-T1 intervertebral space (Figure 1) connected to an elastomeric bulb with 0.0625% bupivacaine and given
instructions to treat every four hours. With an increase to 0.1% bupivacaine on day 4, he continued to show improvement. By day 20, his pain score
had decreased to 0/10 with twice daily use, and he was able to participate in physical therapy with only some minor associated stiffness. All other
symptoms had resolved. The catheter was removed on day 22 and he was soon able to return to full duty as a police officer.
Interestingly, the patient had a return of symptoms 14 months later after an environmental exposure to cold. He repeated the procedure with
complete resolution of symptoms.

Discussion
CRPS is a debilitating disease that dramatically affects patients both at the psychological and psychosocial level and remains difficult to treat with
highly variable resolution.³ The use of an epidural elastomeric pump for CRPS has not been described and can provide an alternative option for
patients and providers in managing this disorder. Additionally, the successful treatment of symptoms in this patient is encouraging and should be
considered for further investigation into its efficacy.
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Figure 1. Fluoroscopy-guided tunneled epidural catheter in the C7-T1 intervertebral space
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Medically Challenging Cases (report of up to 4 cases)

Lumbar Epidural Blood Patch via Caudal Catheter after
Surgical Dural Tear and Failed Repair
Michael Dorbad DO, John Han, Shaik Ahmed, Brian Monroe, Michael Entrup
Geisinger Medical Center

Introduction
Postdural puncture headache (PDPH) is a leak of cerebrospinal fluid which lowers intracranial pressure and usually presents as a positional
headache. It results most commonly after lumbar puncture or dural tear during surgery or trauma. We describe a patient who was treated with
epidural blood patch for PDPH after multiple spinal surgeries. Due to surgical changes and distorted anatomy, a standard lumbar epidural
approach was not feasible. An epidural autologous blood patch using a catheter threaded cephalad from the sacral hiatus was effective in treating
her PDPH.

Results/Case report
A 16 year old, female was referred to the pain clinic with a two week history of persistent positional headache involving the frontal and bitemporal
regions. Her surgical history included an initial left-sided L3-4, L4-5 hemilaminotomies with microdiskectomies for low back pain and lumbar
radiculopathy. Four months after the initial procedure, she underwent a right sided L4-5 hemilaminotomy with microdiskectomy after which she
developed unrelenting headaches. An MRI revealed an L5 posterior pseudomeningocele measuring 2.3 x 2.4 x 1.5 cm. She then underwent a
microscopic right-sided exploration of L4-5 thecal sac and L4 nerve root with partial facetotomy of L5 and duraplasty to repair the CSF leak. This
provided one month of headache relief. Conservative therapies, including fluids, pain medications, bedrest, and caffeine, were ineffective. MRI
revealed a paraspinal fluid collection at L4-5 appearing to be a seroma vs pseudomeningocele. She was referred to our pain clinic for consideration
of an epidural blood patch. Due to postsurgical changes and distorted anatomy, a conventional approach was not undertaken. A radio-opaque 19gauge catheter was passed through the sacral hiatus via an 18-gauge Touhy needle. At the level of L4-5, 20 mL of autologous blood was injected via
the catheter. The patient had relief of her post dural puncture headache and was still headache free at one year.

Discussion
While EBP for treatment of PDPH through a catheter is well described, there have been few reports on the caudal approach. This was first reported
in 1995 in a pediatric patient with a subarachnoid cutaneous fistula. Due to the postsurgical and anatomic abnormalities in this patient, the
conventional approach was not possible. This case illustrates the utility of the use of caudal catheters for placement of a blood patch in patients
where it would not be otherwise safe to proceed.
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Long Term Outcomes of Intrathecal Therapy in Patients
with Refractory Cancer Related Pain
Kari Bancroft, Oscar DeLeon-Casasola, James Hitt
University of Buffalo, State University of New York

Introduction
Cancer-related pain remains a common problem that is often times undertreated. (Fisch, Lee et al. 2012, Pergolizzi, Gharibo et al. 2014)
Comprehensive medical management (CMM) can effectively reduce pain in a vast majority of cancer patients, but it is estimated that between 510% of cancer pain patients fail CMM and require some type of invasive therapy. (Zech, Grond et al. 1995) Intrathecal therapy can provide some
patients with chronic cancer related pain improved analgesia with fewer side effects. This retrospective study describes the experiences of 19
cancer patients who received an implantable intrathecal drug delivery system (IDDS) for refractory cancer-related pain.

Materials and methods (NA for case report)
Patients who received IDDS at Roswell Park Cancer Institute in Buffalo, New York were included in the study after IRB approval during the time
period from 2005 to 2010. Data regarding the patient’s pain and disability were extracted from the electronic medical record, including pain
intensity (numeric rating scale, NRS), patient impression of pain relief, and psychophysical disability scores. Data was collected at baseline (prior to
IDDS implantation) and at follow up clinic visits spanning a 4 year post-implantation time period. The statistical model used multivariate linear
models. Two sided testing and a nominal significance level of 0.05 was used. All patient information kept confidential.

Results/Case report
Pain intensity (NRS scores) and pain relief impression scores significantly improved post-implant at all time points of 1 month to four years.
Improvements in psychophysical disability were also significantly improved from 18 months through four years of therapy.

Discussion
Implantable intrathecal drug delivery systems provide significant pain relief in appropriately selected patients who fail CMM. Patients with
refractory cancer-related pain also find significant improvement in quality of life, as measured by various aspects of psychophysical disability, after
implantation of an intrathecal drug delivery system.
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Thermal Imaging for Assessment of Onset of Peripheral
Nerve Block: Two Case Reports
Benjamin Wallisch, Naveen Mehra, Steven Prust, Kristi Urias
University of Texas Health Science Center San Antonio

Introduction
Peripheral nerve blocks are an effective modality for both anesthesia and post-operative analgesia. Unfortunately, they are not always successful
and can result in last minute conversion to general anesthesia or inadequate pain control. Multiple modalities have been used to assess the
effectiveness of a peripheral nerve block prior to arrival in the operating room including Train of Four (TOF) monitoring, loss of sensation to pain or
cold, and electrical current perception.1, 2 Unfortunately, all of these methods require a significant amount of time (up to 30 minutes) to determine
their effectiveness.
Here we propose an alternative method for assessment of the effectiveness of a peripheral nerve block using thermal imaging as an objective and
quick modality. The underling premise is that since the sympathetic nerves are the first that are blunted during a peripheral nerve block then loss of
sympathetic tone should manifest in an measureable increase in skin temperature before the loss of sensation or motor nerve function.3 We used a
thermal imaging camera to visualize and measure the rise in skin temperature after peripheral nerve blocks in two case studies to demonstrate that
this method can be used as a quick, objective method for assessing the effectiveness of a peripheral nerve block.

Materials and methods (NA for case report)
SEEK Thermal Camera and iPhone 5S

Results/Case report
Case 1: A 44 year old female presented for removal of infected left ankle hardware following a previous open reduction internal fixation (ORIF). A
combination of ultrasound guided sciatic and saphenous nerve blocks were performed for post-operative analgesia using 30 mL of 0.5%
ropivacaine. Successful block was demonstrated on thermal imaging after approximately 10 minutes with a 3O C increase in skin temperature and
before the patient fully demonstrated a loss of sensation or motor control. The block provided adequate pain relief and the patient reported no pain
in the PACU.
Case 2: a 49 year old male underwent a left ORIF of the olecranon with a combination of left supraclavicular brachial plexus block with 20 mL of
0.375% bupivacaine for post-operative pain control. Again, a 3O C increase in skin temperature was demonstrated after the block was performed
and before the patient reported loss of sensation or motor control. The block provided adequate pain relief and the patient reported no pain in the
PACU.

Discussion
These cases demonstrate that thermal imaging is a novel, quick, and objective approach to measuring the effectiveness of a peripheral nerve block.
This technology stands as a potential improvement of assessing block success in that it is a faster method (by up to 20 minutes) than other
techniques1-2, could improve operating room turnover times, minimize intraoperative or last minute conversion to general anesthesia and enable
the optimization of regional techniques. Thermal imaging devices are economical (price range $150-$1000), portable and functionally integrated
with a variety of mobile platforms. Further study in the form of a randomized controlled trial is needed, but these preliminary case reports
demonstrate the proof of concept of a new tool for quickly assessing the adequacy of peripheral nerve blocks.

References
1. Gaudreault F, Drolet P, Fallaha M, et al: The Reliability of the Current Perception Threshold in Volunteers and Its Applicability in a Clinical
Setting, Anesth Analg 120 (3): 678-683, 2015

14th Annual Pain Medicine Meeting
Thursday, November 19, 2015–Saturday, November 21, 2015
Miami

2. Sen S, Sari S, Kurt I: The use of train of four monitoring for clinical evaluation of the axillary brachial plexus block, J Clin Monit Comput 28: 243249, 2014
3. Li J, Karmakar ML, Li X, et al: Regional Hemodynamic Changes After an Axillary Brachial Plexus Block, a Pulsed-Wave Doppler Ultrasound
Study, Reg Anesth Pain Med 37: 111-118, 2012

Tables/images

Case Report 1 (A) Pre and (B) Post Block Images (Anterior Thigh)

Case Report 2 (A) Pre and (B) Post Block Images (Elbow and Forearm)

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

14th Annual Pain Medicine Meeting
Thursday, November 19, 2015–Saturday, November 21, 2015
Miami

Abstract: 783
Scientific abstract: Chronic pain

Ultrasound Guided Suprascapular Nerve Block for
Treatment of Cervical Radiculitis
Salim Durrani, Thomas Hong, Garo Derparseghian, Gary Schwartz, David Rosenblum

Introduction
Radicular neck pain is a common complaint seen by pain physicians. Cervical epidural is often the intervention of choice for patients who fail
conservative management. Though successful at relieving pain from radicular symptoms, complications from cervical epidurals can be
devastating for both patients and physicians. Suprascapular nerve blocks (SSNB) can be performed for a variety of shoulder pathologies, but their
effectiveness when the pain generator is coming from the cervical spine is unknown. Though blockade of a peripheral nerve is not typically used to
alleviate pain from a more central location, SSNB has been utilized successfully to treat stroke patient suffering with shoulder pain believed to
originate from the CNS. Under ultrasound guidance the procedure is safe, and can be done in the office environment or procedure room.

Materials and methods (NA for case report)
After receiving Institutional IRB approval, we have undertaken a retrospective chart review of 24 consecutive patients referred for axial neck pain
radiating to the shoulder. Patients with prior cervical spine surgery or shoulder surgery were excluded. Each patient received a SSNB under
ultrasound guidance with steroid and local anesthetic. Follow up was 2-4 weeks at which point percent improvement in pain score was recorded.
The option for treatment with a cervical epidural was offered.

Results/Case report
Average improvement in pain was 63%, with 79% of patients reporting an improvement in pain of greater than 50%. No complications were
reported. Within six months of presentation, a total of 45% of patients received an additional intervention, including 13% going on to cervical
epidural, 16% receiving cervical facet injections, 8% receiving cervical nerve root injections, and 8% other.

Discussion
This novel study shows that offering SSNB can be a promising treatment option to patients suffering from cervical radiculitis. Additionally, a large
percentage of patients can attain relief from their symptoms while avoiding the risks associated with cervical epidurals. By blocking the sensory
enervation of these distal cervical nerves, it is possible that SSNB can abolish wind up phenomena and prevent further pain flare ups in this
population.
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Neuraxial opiates for post-cesarean delivery analgesia:
Can hydromorphone replace morphine?
Bridget Marroquin, Changyong Feng, Eunyong Wong, Richard Wissler
University of Vermont Medical Center

Introduction
Cesarean delivery (CD) is the most common surgical procedure in the United States with more than one million performed annually. (1)
Standard anesthetic for CD is neuraxial anesthesia with local anesthetic and opiates. Preservative-free morphine is the most widely used opiate for
CD post-operative analgesia. (2) A drug shortage limited our supply of preservative-free morphine. We substituted hydromorphone, a hydrogenated
ketone analogue of morphine, with the expectation that it would offer similar postoperative analgesia.

Materials and methods (NA for case report)
University of Rochester Medical Center Institutional Review Board approved the project. We performed a retrospective chart review of patients who
underwent CD during the study time frame: morphine group: March 1, 2011 to November 30, 2011; hydromorphone group: March 1, 2012 to
November 30, 2012.
Intrathecal anesthesia for CD was standardized. Intrathecal anesthetics included 0.75% hyperbaric bupivacaine 1.6mL and fentanyl 10mcg. The
variable in our study, the long acting opiate, was either morphine 200mcg (IT-M) or hydromorphone 60mcg (IT-H).
Labor epidural analgesia was converted to surgical anesthesia with 2% lidocaine or 3% 2-chloroprocaine when indicated. Long-acting opiates were
administered via epidural catheter after delivery, either morphine 3 mg (E-M) or hydromorphone 0.6mg (E-H).
The primary outcome was time to first opiate postoperatively as determined by Kaplan-Meier estimator and also total opioid consumption in the
first 24 hours, reported as oral morphine equivalents (OME). The secondary variables were incidence of side effects including pruritus and nausea or
vomiting.

Results/Case report
There were no significant demographic or pre-op clinical differences between the groups. There were 837 patients who had CD under intrathecal
anesthesia, 450 IT-M and 387 IT-H. IT-H had greater probability of requesting opiate in the first 24 hours compared to IT-M (p<0.0001). See figure 1.
IT-H required 36 mg OME in the first 24 hours vs. IT-M only required 26 mg (p < 0.0001). There was no significant difference in side effects with regards
to nausea or vomiting (IT-M 34%, IT-H 35%; p=0.7290) or pruritus (IT-M 36%, IT-H 38%; p=0.5092).
The epidural group consisted of 183 patients: 81 E-M and 102 E-H. The E-H had greater probability of requesting opiate in the first 24 hours
(p=0.0007). See figure 2. There was marginal significance in total opiate consumption between the epidural groups. E-H required 36 mg OME in the
first post-operative day; E-M 28 mg (p=0.0744). There was no significant difference with regards to pruritus in the epidural groups, (E-M 30%, E-H
25%; p=0.4372). The groups exhibited marginal significance for nausea or vomiting (E-M 28%, E-H 17%; p = 0.0565).

Discussion
Benefits of neuraxial morphine for CD have been reported for the past 30 years. (3,4) Hydromorphone, a synthetic analogue of morphine, is a
reasonable alternative for post-cesarean delivery analgesia. Duration of analgesia is shorter with hydromorphone, however most patients derived
clinical benefit with more than 12 hours of analgesia with epidural or intrathecal hydromorphone. Side effects were equivalent between the groups
with only the epidural group exhibiting marginal significance with nausea or vomiting . The E-H group displayed less nausea or vomiting compared
to E-M. Hydromorphone is a feasible option for CD analgesia.
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Abstract: 791
Medically Challenging Cases (report of up to 4 cases)

A unique response to multidisciplinary treatment and
self-monitored exercise program using a portable
activity monitor in a patient with chronic pain syndrome
David Fryzel, Brian Monroe, Nichole Harmon, Dawn Snyder, Kelly Baylor
Geisinger Health System

Introduction
Chronic low back pain is a debilitating illness often refractory to both interventional and medical treatments. Multimodal approaches to pain
management have gained popularity as they offer non-conventional approaches where typical interventions have failed1. Technology has changed
the scope of many medical specialties and changed our ability to treat acute illnesses and monitor outcomes of interventions in patients who live
with a chronic disease. This report discusses a patient who was hyper-focused on his limitations and chronic pain condition. He attended a
multimodal program in order to facilitate improved function and quality of life, while decreasing opioid dependency. The patient utilized a wireless
wrist mounted health tracker to monitor his progress in order to achieve his goals and treatment plans.

Results/Case report
The patient is a 50 year old male with chronic pain syndrome, low back pain, cervicalgia, myalgia, and opioid dependency. On presentation, he had
recently retired early due to severe pain, was inactive, appeared psychologically invested in his role of “pain patient”, and had failed treatments
including surgery, injections, neuromodulation, and oral medications. He attended a class in November 2014 that focused on the multimodal
approach to pain management, and began implementing lifestyle changes including daily walks on a local track. As his activity increased, he
became increasingly obsessed with distance walked without regard to pain. By April 2015, he had improved sleep hygiene, increased endurance and
functionality, decreased opioid use, decreased depression scores, and accelerated weight loss. In order to facilitate his own monitoring, he
purchased a wrist mounted health monitor that included sleep tracking and a pedometer. This information was shared with the group at return
visits. He has since become increasingly obsessed with reaching the minimum amount of activity recommended by the monitor and began
compulsively walking a minimum of 10,000 steps per day. While initially viewed as a benefit, he has since become completely invested in reaching
this arbitrary goal and is causing himself increased pain and exacerbations due to his pushing well beyond appropriate exercise and risks injuring
himself.

Discussion
This case report focuses on a patient with excellent response to a multidisciplinary pain program and drastic improvement in quality of life, further
demonstrating the need for a multifaceted treatment plan for complex pain patients. Additionally, the use of commonly available wrist mounted
activity monitors may provide useful information for patients tracking sleep and activity. The patient, in this case shifted his focus from debilitation
before the program, to hypervigilance for achieving a monitor-defined minimum level of activity and fixation on arbitrary goals that are resulting in
overuse fatigue. This suggests that although this technology may be beneficial to some patients, it is important that patients understand its role
and find a balance.
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Patient Characteristics Associated with Discharge from
Pain Clinic: A Risk Calculation Study
Omar Syed, May Chin, Nathanael Leo, Richard Amdur
George Washington University

Introduction
According to the Centers for Disease Control, the United States is experiencing a “growing deadly epidemic of prescription painkiller abuse”,
primarily opioids. Opioids are commonly used to treat chronic pain and though patients enrolled in treatment at pain clinics are closely monitored,
they still represent a population at risk for significant abuse. This study evaluated patient characteristics associated with noncompliance and
dismissal from an outpatient pain clinic and developed a regression model to better predict at risk patients.

Materials and methods (NA for case report)
With IRB approval we reviewed charts of patients at the GW Spine and Pain Center from 03/01/13 through 03/01/14. We identified 39 subjects
dismissed from clinic. We randomly selected 41 patients seen during this period as control. We looked at reasons for discharge, age, sex, race,
employment status, BMI, co-morbidities, specialty of referring physicians, surgical history and medications prescribed. Univariate associations with
discharge status were examined using chi-square or Fisher’s Exact test, or independent-groups t-tests. A multivariate model was tested using
logistic regression, including all predictors with univariate p

Results/Case report
We reviewed 80 charts. Of the 39 patients discharged, 14 were discharged for illicit drug use with or without inconsistent urine drug screen, 3 for lack
of prescribed drug in urine and 5 patients for presence of opioids not prescribed. Patients on disability or unemployed were more likely to be
discharged (p=.016), smokers had odds of being discharged 7 times higher (p<.0001) and low back pain had odds of discharge 4 times higher
(p=.0017). From the risk scores calculated from the multivariate model for each patient it was determined that individuals with higher risk scores
were more likely to be discharged from clinic. A risk score of 0 indicated a 0% chance of discharge from clinic whereas a risk score of 5 or 6 indicated
a 100% chance of being discharged.

Discussion
Variables that were significantly associated with discharge status included employment, smoking, drug abuse, and low back pain. These
characteristics can be used to stratify risk for discharge from pain clinics. Additionally with the help of the multivariate model, a risk score can be
calculated for each subsequent patient to determine likelihood of discharge. Further studies will apply this risk score in a prospective fashion to
determine internal and then external validity.
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Abstract: 797
Medically Challenging Cases (report of up to 4 cases)

Cryoablation of lateral femoral cutaneous nerve in a
patient with Meralgia Paresthetica under ultrasound
guidance
Maged N. Guirguis, Eduardo Jusino
Ochsner Health System

Introduction
Meralgia paresthetica is the term used to describe the condition of pain and/or dysesthesia in the anterolateral thigh due to compression of the
lateral femoral cutaneous nerve. This entrapment neuropathy manifests as pain, numbness, and dysesthesias in the distribution of the lateral
femoral cutaneous nerve. There are multiple risk factors including Obesity, diabetes mellitus and older age are the most commonly associated
conditions. Other risk factors include large abdomens, tight belts, pregnancy, and scar tissue near the inguinal ligament . Injury during surgery in
the region is also an important cause of meralgia paresthetica. Iatrogenic meralgia paresthetica has been found to occur after a number of
orthopaedic procedures. Variations in the anatomy of the LFCN about the anterior superior iliac spine may place the nerve at higher risk for
damage. The condition becomes chronic when there is persistent symptoms after one to two months despite conservative approach. Meralgia
paresthetica is treated with conservative therapy, such as physical therapy, weight reduction to reduce abdominal girth, heat application, and
analgesics. If intractable pain persists despite such measures, multiple intervention such as local anesthetic and steroid injections, nerve ablation
and surgical procedures has been described in the literature

Results/Case report
A 59y old obese male presented to our clinic with the complaint severe constant bilateral thigh pain of 3 month duration after bilateral TKA. He was
diagnosed with Meralgia paresthetica and was sent for physical therapy and started multiple analgesic regimens including nonsteroidal antiinflammatory drugs and muscle relaxants. Pain was non responsive to previous measures and patient started gabapentin with minimal relief. After
evaluation, We proceeded with a bilateral LFCN blocks under U/S using local anesthetic and dexamethasone. Patient responded with complete pain
relief for 48 hours after which pain returned gradually. We then performed a bilateral LFCN cryoablation under U/S guidance using the new
echogenic 55 mm smart-tip iovera handheld device needle . Patient reported immediate pain relief. After a 3-month follow up period, the patient
reports satisfactory analgesia with a VAS of 2/10 and much improvement in PDI

Discussion
Cryotechnology is a modality of renewed interest in pain management. It is safe and effective when used to treat neuropathies of sensory and mixed
nerves. The use of ultrasound guidance may improve the efficacy and reduce morbidity. Cryoanalgesia is an appropriate treatment for neuropathic
pain that originates from relatively small, well-localized lesions such as neuromas as entrapment neuropathies. Continues blockade of afferent
impulses may reduce CNS plasticity and lead to long lasting analgesia. Permanent blockade does not occur as affected axons regenerate
preventing deafferentation pain which might occur with neurotomy or non-pulsed RFA. Cryoablation cause axonal Wallerian degeneration while
the epineurium and perineurium remain intact facilitating nerve regeneration. The affected axons are unlikely to form neuromas. cryoablation
provides more complete neurolysis than pulsed radiofrequency . Furthermore, cryoablation provides immediate analgesia in the affected area
while there is a delay of up to a week with radiofrequency
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Abstract: 798
Medically Challenging Cases (report of up to 4 cases)

Unusual Reimplantation of Baclofen Pump with
Complicated Wean and Withdrawal: A Case Report
Lee James, Manoj Wunnava
University of North Carolina Hospitals at Chapel Hill

Results/Case report
Setting: Tertiary hospital, level I trauma center. Patient: 37 year old female with history of severe systemic spasticity secondary to traumatic
brain injury due to motor vehicle collision at the age of 17. Case Description: The patient presented to outpatient pain medicine clinic with preexisting intrathecal baclofen pump. She required routine revision of the intrathecal drug delivery system due to manufacturer protocol and was set
up for revision surgery. The patient’s surgical course was complicated by poor post-op wound healing and despite conservative measures, she
developed postoperative infection requiring admission to inpatient hospital for intravenous antibiotics. Results: The patient underwent
intrathecal baclofen wean and subsequent withdrawal. She was started on oral baclofen and dantrolene and the intrathecal drug delivery system
was explanted by neurosurgery, but she continued to have severe functional impairments due to uncontrolled spasticity. The intrathecal drug
delivery system was reimplanted 35 days after explantation while still on intravenous antibiotics due to her poor functional performance, that was
a barrier for self care and safe discharge. Following reimplantation, there were no surgical complications upon follow up. Discussion: Currently,
there is little evidence in the medical literature to support guidelines for reimplantation of intrathecal drug delivery systems after infection. Ooi, et
al describes a case series of 7 patients undergoing successful pump reimplantation within a mean of 13.3 months after removal. The range of
reimplantation was 1-26 months with 1 patient requiring a second revision surgery due to wound dehiscence. Conclusion: At this time, the
standard of care for intrathecal drug delivery system reimplantation after infection is left to the discretion of the treating physician. Typical
treatment consists of intravenous antibiotics and removal of the infected intrathecal drug delivery system. In this case, successful reimplantation
was achieved after 35 days and was medically necessary to control the patient’s severe spasticity. Further guidelines may be useful in these clinical
scenarios to safely treat severe systemic spasticity that limits a patient’s function and independence.
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Medically Challenging Cases (report of up to 4 cases)

Bilateral Hand Pain in a Patient with Bifid Median Nerves
and Persistent Median Arteries in Both Wrists: A Case
Report
Lee James, James Howard, Mitchell Cockman, Manoj Wunnava
University of North Carolina Hospitals at Chapel Hill

Results/Case report
Setting: Neurophysiology Laboratory. Patient: A 36 year old woman with shooting pain in both hands. Case Description: The patient presented
with intermittent sharp pain in both thumbs and numbness in the volar surface of both hands while walking. The pain resolved with rest of the upper
extremities. Results: Nerve conduction studies and electromyography demonstrate no evidence of compressive median mononeuropathy at both
wrists and no evidence of a generalized sensory neuropathy. Neurosonography demonstrates a bifid median nerve at both wrists with a cross
sectional area that is within normal limits as determined by normative laboratory values. There was however, a large persistent median artery that
passed between the bifid components of the median nerve at the wrist. Discussion: The presence of a bifid median nerve has been correlated with
carpal tunnel syndrome due to the relatively higher cross-sectional area of the nerve, putting it at risk for compression (1). In this case, the crosssectional area of the bifid median nerves are within normal laboratory limits. We propose that when the patient ambulates, the persistent median
artery dilates and thus compresses the bifid median nerve as it traverses between it. Conclusion: There is evidence to suggest that the presence of
a persistent median artery that passes between a bifid median nerve at the wrist may be responsible for intermittent median nerve compression.
Vasodilation of the artery while ambulating can produce symptoms that mimic carpal tunnel syndrome without findings on electrodiagnostic
examination.
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Medically Challenging Cases (report of up to 4 cases)

DIAGNOSIS AND TREATMENT OF INTRATHECAL
DRUG DELIVERY DEVICE FAILURE IN A PATIENT WITH
MULTIPLE MEDICAL COMORBIDITIES
Bradley Singer, Shiraz Yazdani
Texas Tech University Health Sciences Center

Introduction
Pump failure can lead to life-threatening withdrawal and can present with rapid clinical deterioration. Correctly diagnosing and treating IDDS
issues or complete failure with resulting changes in a patient’s clinical status can be challenging. Symptoms of withdrawal often overlap with
symptoms of other medical conditions. In medically-complex patients, it is important to rule out device failure early to avoid unnecessary tests and
to prevent delay in proper treatment.

Results/Case report
A 48 year-old female with a history of hypothyroidism, chronic adrenal insufficiency, type 1 diabetes mellitus, and chronic low-back pain presented
with a two-day history of chest pain, nausea, vomiting. Her chronic back pain was treated with an IDDS delivering hydromorphone at a rate of 4
milligrams per day. Her lab work revealed glucose: 300, arterial pH: 7.33, negative serum ketones. Patient had received an intrathecal injection for
breakthrough pain three weeks prior to presentation.
Cardiology evaluated for chest pain and declared her low risk. Because of the acidotic arterial blood gas, patient was diagnosed with diabetic
ketoacidosis and admitted to hospital. Over the course of several days, labs worsened. Her pH deteriorated to 7.1, sodium of 129, potassium of 6.6,
and an elevated pre-calcitonin of 1.13.
Patient became somnolent and inconsolable with extreme agitation to touch and movement. The IDDS was interrogated and no errors were found
per the Medtronic representative. There was an attempt for a lumbar puncture to rule out meningitis. This was unsuccessful secondary to agitation.
Meningitis was suspected due to rapidly deteriorating mental status in the setting of recent access to the intrathecal space.
Urine toxicology screen was negative for illicit drugs and opioids. At this point, it was thought that the IDDS was not functioning properly and she
may be displaying signs of opioid-withdrawal complicated by multiple medical comorbidities. A test dose of intravenous morphine resulted in a
slight decrease in agitation.
Patient was given 2 milligrams of intravenous hydromorphone and began to improve cognitively. She was placed on scheduled hydromorphone
and a fentanyl patch. The following day, patient was nearly at baseline mentally. Her lab work improved and the acidosis resolved over the next 48
hours. Patient was discharged on a 14-day course of antibiotics secondary to fever in the presence of altered mental status.
On her follow up with her pain physician, patient had a nonfunctioning intrathecal pump by dye study. She is scheduled for an intrathecal pump
replacement.

Discussion
With medically-complex patients appearing to have an acute medical illness, ruling out implanted-device failure early prevents a false diagnosis.
Device failures may impede the speed of a true diagnosis and can delay proper treatment. Opioid withdrawal can mimic broken heart syndrome,
meningitis, or diabetic ketoacidosis. Despite interrogating the device early, we failed to diagnose pump malfunction leading to central opioid
withdrawal. Physical exam findings pointed to pain-pump failure. This allowed us to treat the patient. Algorithms exist to evaluate for pain-pump
failure beyond the standard pump interrogation. These algorithms should be followed early even in the setting of a complicated patient.
IRB board waived formal approval.
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Treatment of Breakthrough Pain in Cancer: Efficacy and
Acceptability of Low versus High Doses of Fentanyl
Pectin Nasal Spray
Iwona Bucior, Florin Orza, Jeannine Brant
Depomed, Inc.

Introduction
Many patients with cancer experience sudden and acute episodes of severe pain, known as breakthrough cancer pain (BTPc).1 To correlate with the
pattern of BTPc, Fentanyl Pectin Nasal Spray (FPNS) was developed—the only nasal spray formulation approved for treatment of BTPc which
allows direct absorption of fentanyl from the nasal mucosa, potentially permitting rapid pain relief.2,3
Unless a ceiling dose is reached, patients report an increase in pain relief with increasing doses of analgesics; however, the incidence of opioidinduced adverse events (AEs) generally exhibits a dose-related increase.4,5 Therefore, we evaluated the effectiveness, acceptability, and safety of
different FPNS dosages (100-800 μg) in treatment of BTPc.

Materials and methods (NA for case report)
In two multicenter, double-blind, crossover Phase 3 studies,6,7 patients with cancer were taking ≥60 mg/day oral morphine (or equivalent) for their
background pain, and 100-, 200-, 400-, or 800-μg FPNS or matching placebo for BTPc episodes. The primary efficacy endpoint was patient-averaged
summed pain intensity difference at 30 min post-dose (SPID30). Secondary endpoints included SPID at 5, 10, 15, 45, and 60 min post-dose, and patient
acceptability scores: overall satisfaction, speed of relief, reliability, ease of use, and overall convenience of the nasal spray. Efficacy and safety
analyses were performed for patients in the placebo vs. five FPNS groups: All FPNS (combined dosages), 100, 200, 400, or 800 μg.

Results/Case report
There were 152 patients in the efficacy population (100-μg, n=24; 200-μg, n=25, 400-μg, n=54, 800-μg, n=49). Mean baseline pain intensity (0-10 scale)
was similar between All FPNS and placebo (7.3 and 7.0, respectively), and between individual FPNS doses (from 7.3 to 7.6) (Table 1).
SPID30 was significantly larger for all five FPNS groups vs. placebo (Table 2). SPID30 for 800-μg FPNS was smaller than for 100-400 μg FPNS. SPID at all
other time points was significantly larger for All and 100-200 μg FPNS vs. placebo. SPID values were significantly larger for 800-μg group vs. placebo
at 45- and 60-min post-dose.
Patient-averaged mean acceptability scores for the overall satisfaction, speed of relief, and tolerability of the nasal spray at 30-min and/or 60-min
post-dose were significantly greater for All FPNS vs. placebo, with no significant differences among individual FPNS groups. After the last treated
episode of BTPc, on average 73.5% of all patients were satisfied or very satisfied with the ease of use or overall convenience of the nasal spray.
Overall, 50.7% of patients receiving FPNS reported AEs (Table 3). AEs were typical of fentanyl, mostly mild-to-moderate in severity, and did not
increase in frequency or severity with increasing FPNS dosage.

Discussion
FPNS was efficacious and accepted across all dosages by patients experiencing BTPc, and lower dosages were at least as effective as higher
dosages. No new AEs or safety signals were observed compared with those reported for other fentanyl formulations, and higher dosages of FPNS
did not affect its safety and tolerability. This study suggests that FPNS matches the pattern of acute, short-lived breakthrough pain, and provides
rapid and effective analgesia, with a potential for range of dosages for treatment of BTPc.
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Table 1. Pain intensity scores at all time points.
Mean (SEM)
Placebo (n=73)
All FPNS
(n=152)
100 μg (n=24)
200 μg (n=25)
400 μg (n=54)
800 μg (n=49)

Time points post-dose (min)
0
5
6.96 (0.21)
6.49 (0.23)
7.34 (0.13)
6.52 (0.14)
p=0.1356
p=0.9116
7.29 (0.38)
6.08 (0.35)
p=0.4518
p=0.3362
7.58 (0.38)
6.45 (0.45)
p=0.1596
p=0.9376
7.33 (0.23)
6.57 (0.21)
p=0.2370
p=0.7978
7.26 (0.24)
6.71 (0.24)
p=0.3546
p=0.5060

10
6.05 (0.24)
5.67 (0.14)
p=0.1802
5.18 (0.34)
p=0.0412
5.41 (0.46)
p=0.2228
5.73 (0.23)
p=0.3372
5.97 (0.23)
p=0.8128

15
5.64 (0.25)
4.83 (0.15)
p=0.0066
4.3 (0.37)
p=0.0046
4.54 (0.45)
p=0.0380
4.79 (0.23)
p=0.0144
5.26 (0.25)
p=0.2860

30
5.18 (0.27)
3.84 (0.16)
p<0.0001
3.42 (0.46)
p=0.0020
3.53 (0.38)
p=0.0010
3.63 (0.24)
p<0.0001
4.45 (0.26)
p=0.0568

45
4.87 (0.27)
3.17 (0.16)
p<0.0001
2.69 (0.45)
p=0.0002
2.94 (0.35)
p<0.0001
2.94 (0.25)
p<0.0001
3.78 (0.30)
p=0.0074

60
4.76 (0.28)
2.65 (0.17)
p<0.0001
2.13 (0.47)
p<0.0001
2.36 (0.36)
p<0.0001
2.44 (0.26)
p<0.0001
3.29 (0.32)
p=0.0008

P-values for the difference from placebo are from 2-sample t-test. SEM: standard error of the mean.
Table 2. Summed Pain Intensity Difference (SPID) from baseline at all time points.
Mean (SEM)
Placebo (n=73)
All FPNS (n=152)
100 μg (n=24)
200 μg (n=25)
400 μg (n=54)
800 μg (n=49)

Time points post-dose (min)
5
10
0.48 (0.12)
1.40 (0.27)
0.82 (0.09)
2.50 (0.20)
p=0.0216
p=0.0012
1.21 (0.24)
3.31 (0.53)
p=0.0092
p=0.0030
1.14 (0.28)
3.31 (0.61)
p=0.0350
p=0.0068
0.76 (0.16)
2.36 (0.35)
p=0.1540
p=0.0320
0.54 (0.10)
1.84 (0.23)
p=0.6852
p=0.2116

15
2.72 (0.44)
5.02 (0.33)
p<0.0001
6.32 (0.93)
p=0.0014
6.35 (0.96)
p=0.0016
4.90 (0.57)
p=0.0032
3.82 (0.41)
p=0.0712

30
4.50 (0.64)
8.50 (0.48)
p<0.0001
10.20 (1.41)
p=0.0008
10.10 (1.30)
p=0.0004
8.60 (0.82)
p=0.0002
6.60 (0.63)
p=0.0214

P-values for the difference from placebo are from 2-sample t-test. SEM: standard error of the mean.
Table 3. Summary of adverse events (AEs).

45
6.54 (0.86)
12.60 (0.64)
p<0.0001
14.80 (1.88)
p=0.0004
14.40 (1.68)
p=0.0002
13.00 (1.10)
p<0.0001
10.10 (0.90)
p=0.0052

60
8.75 (1.10)
17.20 (0.82)
p<0.0001
19.90 (2.37)
p=0.0002
19.30 (2.08)
p<0.0001
17.90 (1.39)
p<0.0001
14.00 (1.23)
p=0.0018
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n (%)
≥1 AE
vomitting
nausea
dizziness
somnolence
headache
Discontinuations due to AEs
SAEs
Deaths

Placebo (n=78)
4 (5.1)
0
0
0
0
0
1 (1.3)
2 (2.6)
1 (1.3)

All (n=219)

111 (50.7)
22 (10.0)
16 (7.3)
14 (6.4)
12 (5.5)
4 (1.8)
15 (6.8)
13 (5.9)

AEs reported in ≥5% of patients. SAE, serious AE.

a
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FPNS groups
100 µg (n=200)
56 (28.0)
10 (5.0)
6 (3.0)
7 (3.5)
4 (2.0)
4 (2.0)
7 (3.5)
6 (3.0)
3 (1.5)

200 µg (n=164)
26 (15.9)
3 (1.8)
4 (2.4)
5 (3.0)
6 (3.7)
3 (1.8)
4 (2.4)
3 (1.8)
0

400 µg (n=138)
36 (26.1)
7 (5.1)
4 (2.9)
3 (2.2)
4 (2.9)
1 (0.7)
3 (2.2)
5 (3.6)
1 (0.7)

800 µg (n=76)
24 (31.6)
3 (3.9)
2 (2.6)
1 (1.3)
1 (1.3)
0
2 (2.6)
1 (1.3)
2 (2.6)
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Abstract: 811
Medically Challenging Cases (report of up to 4 cases)

Pain Management Following Multiple Thoracotomies
Ashish Shah, Andre Rakic
University of Illinois

Introduction
HPI:
A 51 year old male with Castleman's Disease presented for treatment of his chronic right-sided chest wall pain. He had undergone three
thoracotomies for removal of painful lymph nodes and reduction of a chest wall hernia. He complained of severe pain over the right ribs in a T5-T8
distribution. Management with fentanyl patch and oral hydromorphone was inadequate. Additionally, his work as a commercial truck driver
precluded his taking opioid analgesics. He sought a modality that would provide pain relief and allow him to continue working.
PMH:
Castleman's disease – A rare lymphoproliferative disorder which presents as tumors in lymph node tissue
MI
CVA
DM
HTN
Depression and h/o SI
Migraines

Results/Case report
Management:
Because of his previous coronary stent placements, he was anticoagulated with clopidogrel. After a multi-disciplinary discussion including
cardiology and neurology, it was deemed that the patient actually no longer required anticoagulation. Also, as the patient would require future
MRIs for stroke/vasculitis workup, multiple discussions were made with the neurology team and device manufacture representative for a possible
MRI compatible device. An MRI compatible device would avoid any tissue damage from lead heating or device damage from the MRI radiofrequency.
We performed detailed examination of his pain location via specific intercostal blocks from T5 through T8. When all four ribs were blocked, the
patient reported complete pain relief. He then underwent a SCS trial with placement of an eight contact MRI-conditional SureScan electrode
(Medtronic) to the superior aspect of T4. The trial was successful and a permanent SCS was subsequently placed which also provided dense
analgesia.

Discussion
Chronic pain is a common complication of thoracotomy; it occurs in roughly 50% of patients examined 2 years following surgery. Our patient had
tried several modalities to control his pain including opioids, anticonvulsants, antidepressants, and nerve blocks. None of which was optimal.
Spinal cord stimulation has been shown to reduce medication intake and provide dense pain control. It has also been shown to improve quality of
life and improve function. The technique is used to treat failed back surgery, complex regional pain syndrome, peripheral vascular disease, and
neuropathic pain (as in our patient). In this case, spinal cord stimulation allowed our patient to experience pain relief while avoiding opioid intake.
His quality of life is improved.
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Scientific abstract: Acute pain

Provision of an epidural pump and infusion to anesthesia
providers results in increased proportion of epidural
infusions started before surgical incision
Christopher Hancock, Manoj Wunnava, Aaron Low, Arun Ganesh
University of North Carolina Hospitals

Introduction
It is well established that thoracic epidural anesthesia provides excellent post-operative analgesia for surgical patients undergoing thoracic and
upper abdominal procedures. Most evidence seems to indicate that pre-incisional epidural analgesia has benefits over post-incision infusions for
post-operative pain in the acute setting. This has been measured using metrics such as better PACU pain scores and faster recovery from general
anesthesia. We hypothesized that ensuring an epidural infusion and pump was provided to the anesthesia care team prior to incision would
increase the proportion of pre-incision infusions.

Materials and methods (NA for case report)
After obtaining IRB approval, a chart review was performed that centered on the time of the change in practice of the acute pain service. A total of
100 consecutive pre-operative epidurals were audited immediately prior to and after the intervention; 50 pre-intervention, and 50 post-intervention.
Lumbar epidurals placed as combined spinal/epidurals were excluded, along with epidurals placed as part of an enhanced recovery after surgery
study at the study institution. A Fisher’s exact test was used to compare the proportions; a p value less than 0.05 was used to determine statistical
significance. Additionally, providers were surveyed as to the reason for not beginning the epidural infusion prior to incision.

Results/Case report
Prior to the intervention, a total of 0/50 epidural infusions were begun prior to incision. After the intervention a total of 6/50 were begun pre-incision
(p = 0.027). A total of 21 responses were collected from providers detailing the reason the epidural was not begun prior to incision for a response rate
of 42%.

Discussion
This study has shown that anesthesia providers are more likely to start an epidural infusion prior to surgical incision if they have an epidural pump
and infusion available at the start of the procedure. Despite a concerted effort by the acute pain service, our survey showed that approximately 50%
of the time the epidural infusion was unavailable prior to incision. One explanation for this is that some patients receive a local anesthetic-only
epidural infusion that is not readily available to the acute pain service. Also, our survey showed that approximately 25% of the time, the reason for
not starting a pre-incision infusion was surgeon preference. Strategies that increase surgeon buy-in for pre-incision infusions may help to also
increase the proportion of pre-incision infusions. Ultimately, the decision of whether to start a pre-incision infusion necessitates weighing the risks
of potential hypotension with the benefits of improved acute pain control and faster recovery from general anesthesia for the individual patient.
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Medically Challenging Cases (report of up to 4 cases)

Outcomes after Minimally Invasive Surgical Treatment
of Intractable Facial Pain from Trigeminal Neuralgia in
patients with Multiple Sclerosis
Luciana M. Curia, Andres Alvarez-Pinzon, Norvan Vartevan, Jose Valerio, Juan Carlos Cucalon
Larkin Community Hospital

Introduction
Retrograssean balloon compression of the trigeminal nerve is a common treatment modality used for the treatment of trigeminal neuralgia(TN) in
patients without multiple sclerosis (MS), but is not commonly used in patients diagnosed with MS, where the facial pain is a result of scar tissue or
demyelinating plaques. Approximately 10 percent of patients with MS have a diagnosis of TN. Most patients develop other symptoms of MS and
optic neuritis before the onset of facial pain. These patients are more prone to bilateral symptoms, but rarely are both sides affected at the same
time. This cases report an efficient method to treat an acute on chronic intractable TN in MS patients

Materials and methods (NA for case report)
N/A.

Results/Case report
We report the cases of two women with a primary diagnosis of MS that presented with secondary trigeminal neuralgia. The patients were 38 and 56
years old respectively. Patients presented to the ER with pain that was described as a “shooting” sensation in the V1-V2 and V3 distributions, with an
intensity of 10/10, and not relieved by pharmacologic or Radiosurgical treatment. Both cases were treated by retrograssian balloon compression by
neuro-navigation based on the difficulty to foramen ovale puncture

Discussion
The treatment of TN in patients with MS presents a dilemma for the pain doctor. The difficulty of this demyelinating disease is primarily identifying
the source of pain and finding the best and most suitable treatment for the symptoms. This is the primary challenge for our field and neurosurgeons
in treating MS patients with atypical facial pain. Micro vascular decompression should not be considered the primary treatment of trigeminal
neuralgia in this patient population. Stereotactic Radiosurgery can be a good treatment option, but there is a lack of published data to support the
treatment in acute setting after failure of treatment by Radiosurgery. Retrograssean balloon compression by neuro-navigation could be a
successfully rescue technique in acute complex trigeminal neuralgia in MS patient.
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Figure 1: Neuronavigation conducted for a balloon compression technique approaches to the foramen ovale for the management of trigeminal neuralgia increases goal visualization and
potentially decrease the possibility of complications.
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Scientific abstract: Emerging technology

Using Thermal Imaging to Evaluate Local Anesthetic
Spread During a Transversus Abdominis Plane (TAP)
Block in 2 Cases Reports
Benjamin Wallisch, Rudy Garza, Naveen Mehra, Michael Little
University of Texas Health Science Center San Antonio

Introduction
A transversus abdominis plane (TAP) block provides analgesia to the anterolateral abdominal wall with the deposition of local anesthetic in a plane
between the internal oblique and transversus abdominis muscle at the triangle of Petit [1]. A single injection in this plane can potentially provide
analgesia for spinal nerves T10-L1 [2]. The spread of the sensory blockade after TAP blocks differs considerably among individuals, and the factors
affecting this distribution remain the subject of debate. It appears that the volume of local anesthesia (LA) and location of needle placement play
the most important factor in determining the extent of sensory blockade [4]. Inadequate spread of local anesthetic (most likely by inaccurate needle
placement) is a common cause for block failure [3]. While ultrasound can used to optimize block success with real-time visualization of needle
placement and spread of local at the site of injection, it is unlikely to provide an accurate estimation of the extent of spread in the fascial plane.
Infrared thermography is a noninvasive tool that can be used as an adjunct to visually demonstrate corporal temperature gradients and both
validate local anesthetic fascial spread and estimate the extent of this spread. Here we demonstrate in two case reports the use of a portable
thermal camera to demonstrate successful local anesthetic spread following ultrasound guided TAP blocks.

Materials and methods (NA for case report)
SEEK Thermal Camera and iPhone 5S

Results/Case report
Case 1, a 34-year-old female induced for a donor nephrectomy underwent bilateral TAP blocks with 10 ml of room temperature 0.5% ropivacaine at
each side using ultrasound guidance. Following the block, a thermal imaging camera was utilized to demonstrate changes in skin temperature in
relation to the spread of local anesthesia. The surface temperature profiles of the patient were recorded and analyzed in comparison to the clinical
findings. Intraoperatively, the patient responded minimally to surgical stimulation suggesting successful blockade. Postoperatively, the patient
reported a Visual Analogue Scale of less than 3 requiring minimal narcotics in the Post Anesthesia Care Unit (PACU) and had a sensory blockade
consistent with successful TAP block.
Case 2, a 33 year-old female underwent an incisional hernia repair but was ineligible for epidural anesthesia secondary to therapeutic
anticoagulation. On post-op day 1 she underwent bilateral TAP blocks with 15 ml of 0.5% ropivacaine under ultrasound guidance bilaterally. Prior to
the initiation of the block she reported 10/10 pain. Thermal imaging demonstrated a distinct temperature differential after 15 minutes that
corresponded to a reduction of pain and cutaneous blockade consistent with TAP block.

Discussion
A successful TAP block can provide abdominal analgesia extending from T7-L1 using bilateral injections [5], but this is dependent on an adequate
pattern of LA spread [6]. Utilizing thermography we can capture and record thermal distribution patterns in real-time, thereby allowing the
anesthesiologist to estimate the spread of local anesthetics and either predict successful blocks or anticipate the need for additional analgesia.
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Case Report 1 (A) Pre and (B) Post Block Images (Abdomen- Left Side)

Case Report 2 (A) Pre and (B) Post Block Images (Abdomen- Right Side)
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Bleeding Complications in Patients Undergoing Celiac
Plexus Blockade
Nafisseh Warner, Susan Moeschler, William Mauck, Matthew Warner, Helena Gazelka, Daryl Kor, Markus Bendel, James Watson, Michael Hooten,
Bryan Hoelzer, Jason Eldrige
Mayo Clinic

Introduction
Celiac plexus blockade (CPB) has known risks including bleeding and neurologic injury due to the close proximity of vascular and neuraxial
structures. 1-5 Many patients undergoing CPB are on antiplatelet or anticoagulant therapy due to increased risk of thromboembolic events related
to cancer and immobility.6,7 According to recent guidelines,8 CPB is an intermediate risk procedure; a designation which would not typically
require interruption of aspirin or NSAID therapy. However, given anatomic concerns for increased vascularity in this location, consideration for
aspirin and NSAID interruption prior to needle placement is recommended. The aim of this study was to determine the incidence of bleeding
complications in patients undergoing CPB.

Materials and methods (NA for case report)
This is a retrospective review from 2005 - 2014 of adult patients undergoing CPB by the pain medicine division at a tertiary care center. Baseline
characteristics, antiplatelet medications, coagulation parameters, and procedural details were extracted. The primary outcome was red blood cell
(RBC) transfusion within 72 hours of needle placement, with a secondary outcome of bleeding complications requiring emergency medicine,
neurology, or neurosurgical evaluation within 31 days.

Results/Case report
A total of 402 procedures were performed on 298 unique patients, with 58 patients (14.4%) receiving aspirin or NSAIDs preoperatively. Five patients
(1.2%) received RBC transfusion within 72 hours (Table 1), of which 1 had received preprocedural NSAIDs. This corresponds to a 1.7% (1/58) risk of
RBC transfusion for patients receiving aspirin or NSAIDs, which was not statistically different from a transfusion rate of 1.2% (4/344) in those not
receiving aspirin or NSAID therapy (p = 0.544). A platelet count measured within 30 days was available for 268 patients, with 7 patients (2.6%) having
platelet counts < 100 x 109/L at the time of needle placement. The rate of RBC transfusion in thrombocytopenic patients was 14.3% (1/7) compared
to a rate of 1.5% (4/261) in those with higher platelet counts (p = 0.125). 187 patients had a valid preoperative International Normalized Ratio (INR),
with 9 (4.8%) having an INR > 1.5 (range 1.5-2.6). One patient (11.1%) required RBC transfusion compared to an RBC transfusion rate of 2.3% (4/178)
in those with normal INR (p = 0.221). There were no bleeding complications requiring emergency medicine, neurology, or neurosurgical evaluation
identified.

Discussion
CPB has been defined as an intermediate risk procedure, in which consideration should be given for preprocedural aspirin or NSAID discontinuation
given the vascularity of the target site.8 In this investigation, periprocedural bleeding complications were rare (1.2%) with no significant difference
between those receiving or not receiving antiplatelet therapy. There was a trend towards higher transfusion requirements with preoperative
thrombocytopenia or elevated INR; however any inference on the clinical significance of such differences is limited by small sample size and the
rarity of the complication. Certainly, the risk of bleeding in patients undergoing CPB must be weighed against the risk of a (recurrent)
thromboembolic event in this high risk population. Clinical judgment must be taken to determine the risk-benefit ratio of correcting preprocedural
coagulation abnormalities.
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Young ambulatory surgical patients have a high
incidence of post-dural puncture headache with 27g
pencil-point needle
Kathryn DelPizzo, Victor Zayas, Naomi Dong, Richard Kahn, Chris Edmonds, Kara Fields, Valeria Buschiazzo, Jodie Curren, Yi Lin
Hospital for Special Surgery

Introduction
Post-dural puncture headaches (PDPH) are as old as spinal anesthesia itself, as documented by August Bier in 1898. Over the past century, the
development of smaller needles has enabled patients of all ages to experience the benefits of spinal anesthesia: a reduction in anesthetic and opioid
requirements leading to a more lucid recovery and a decreased peri-operative stress response. However, some providers believe that in “young”
patients, there remains an increased risk of a sustained, debilitating post-dural puncture headache that could outweigh the benefits. Literature
suggests that patients under 45 years have a higher incidence of PDPH even with needles sized 25g and smaller (1-5.) Our study aimed to quantify
the incidence of PDPH from a 27g pencil-point needle in ambulatory surgery patients between the ages of 15 and 45 years.

Materials and methods (NA for case report)
This is a prospective cohort study that received Institutional Review Board approval and abided by all HIPAA rules. We anticipated a 1.2% PDPH
incidence based on a previous literature including a study at our institution (6). We calculated that enrollment of 300 patients would allow for a 95%
Wilson confidence interval (CI) less than 6 percentage points wide even if the observed incidence were as high as 6.0%.
All patients were
1. between the ages of 15-45
2. English-speaking
3. had spinal anesthesia with a 27g pencil-point needle for ambulatory surgery, and
4. had a simple knee arthroscopy without bone or ligament reconstruction.
Patient who met these criteria were contacted by telephone two times, between post-operative days 2-10. Verbal consent was obtained during the
initial phone conversation.
Have you experienced a headache since surgery?
When did it start?
How long did it last?
What did it feel like? Where was it located?
Was/is it mild, moderate, severe?
Did changing position affect your headache?
Did you contact an HSS provider about your headache?
Was treatment given for your headache?
Any patient who reported a positional headache was contacted by one of the Physician Authors, then a diagnosis of PDPH was confirmed or denied.
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Results/Case report
Age Group
15-25
26-35
36-45
TOTAL

PDPH
2
2
2
6

GENDER BREAKDOWN
Females
3
Males
3
TOTAL
6

Total Patients
39
102
154
295

% Incidence
5.1%
2.0%
1.3%
2.0%

85
210
295

No patient received a blood patch.
Four of the six PDPH had history of headaches.
Overall 16% reported post-operative non-positional headaches.

Discussion
This data suggests that the incidence of PDPH is higher in younger patients (<45 years) compared to the general population, with teenagers having
the highest risk. In fact, when we analyzed only teens (15-19y,) the incidence was 16.7% (2/12.) Reasons for this finding are unknown, but hormonal
influence may play a role. In light of these findings, we are currently doing a large-scale study of PDPH in teenagers. Secondary findings that females
have a higher risk of PDPH and that more patients with history of headaches reported PDPH are consistent with previous literature.
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Antithrombotic Drugs and Epidural Hematoma in
Interventional Pain Procedures
Jihye Ha, Dalia Elmofty
The University of Chicago Medical Center

Introduction
The incidence of epidural hematoma is less than 1 in 150,000 for epidural anesthesia. Epidural block procedures have a comparable rate. Certain
medications may increase the risk of this rare event, however. The ASRA guidelines for managing antiplatelet and anticoagulant therapy are
continually revised to minimize the risk of this adverse outcome. We present a case of an epidural hematoma in a patient who had been taking
aspirin and plavix.

Results/Case report
A 73-year-old male with a history of chronic back pain from spinal stenosis received a lumbar epidural steroid injection. He was on dual antiplatelet
therapy for a history of coronary artery disease status post coronary artery bypass graft and cerebrovascular accident. Both aspirin and plavix
were discontinued for 10 days before the procedure and resumed 48 hours after. Approximately 7 days after steroid injection, the patient
complained of weakness in his right leg and return of back pain 2 days after the procedure. MRI demonstrated a posterior epidural hematoma at L4L5 approximately 25 mm in the cranial cephalad axis and 7x12 mm in the transaxial dimension. In combination with a pre-existing large central disc
protrusion, this resulted in significant central spinal stenosis. He was evaluated by a neurosurgeon who recommended admission for observation.
The patient left against medical advice but returned two days later because of worsening weakness, pain, paresthesia of the right leg, and urinary
retention. The neurosurgeon recommended deferring surgical intervention as repeat MRI showed a stable, slightly smaller epidural hematoma. The
patient was admitted for observation with frequent neurological checks and steroid therapy. Aspirin and plavix were discontinued for an additional
10 days after consultation with the patient’s cardiologist. The patient’s symptoms resolved within 2 weeks without decompression surgery.

Discussion
Epidural steroid injections are classified as intermediate-risk for serious bleed. Patient-specific characteristics may further increase this risk, such
as old age and concurrent use of antiplatelet/anticoagulants as in our patient. The newly released guidelines for interventional spine and pain
procedures in patients taking antiplatelet and anticoagulant medications for secondary prophylaxis recommend that plavix be discontinued for 7
days and aspirin for 4 days before procedures. In patients with spinal stenosis, the effect of a small epidural hematoma can worsen symptomatic
compression. Furthermore, needle entry at the site of tight spinal stenosis may place a patient at greater risk for cord compression. Because of
immediate recognition of symptoms, close follow-up, and communication with the patient’s cardiologist and neurosurgeon, our patient suffered no
permanent neurologic sequelae.
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Abstract: 841
Scientific abstract: Case series (5 or more patients)

Multimodal Approach to the Treatment of CRPS
Daniel Judkins, Johnathan Goree
University of Arkansas for Medical Sciences

Introduction
Complex Regional Pain Syndrome (CRPS) is a disease of the autonomic nervous system that has a crippling effect on patients. The diagnosis of
CRPS is based on the Budapest criteria. It states that there must be (1) pain out of proportion to injury or inciting event; (2) a constellation of signs
and symptoms involving the following categories: sensory, sudomotor, vasomotor, and motor; and (3) no other disease should better explain the
presentation. CRPS can be very challenging to treat, and presently there are no clearly defined management guidelines. We have developed a
vigorous six week protocol for the treatment of upper extremity CRPS that combines occupational therapy, medical management, and
sympathetic blockade. We are presenting a case series of five patients who have completed our current protocol and have significant improvement
of symptoms.

Materials and methods (NA for case report)
In our case series, we specifically targeted unilateral CRPS of the upper extremity. All patients were diagnosed during initial consultation using the
Budapest clinical diagnostic criteria for CRPS. Each patient gave consent to be involved in the protocol and subsequent case series. Six patients
presented with unilateral, upper extremity CRPS. Each patient was then placed in our protocol. All immediately began treatment, but one patient
was lost to follow-up after his first procedure visit and was not included in our series. Each patient was scheduled for a series of five weekly stellate
ganglion blocks (SBG). For the first two SGBs, the injectate was bupivacaine 0.25% with epinephrine. The injectate for the final three was
bupivacaine 0.375% with epinephrine. We also scheduled each patient for an aggressive regimen of occupational therapy, including a weekly
session performed immediately after discharge from recovery room following sympathetic blockade. We also initiated a medical regimen including
gabapentin 300mg TID titrated up to 900mg TID in six weeks as tolerated, alendronate 35mg daily for six weeks, nortriptyline or amitriptyline 25mg
QHS, a lidocaine or ketamine topical analgesic cream, and a muscle relaxant and/or tramadol at the discretion of the physician for symptomatic
relief. Lastly, we aggressively counseled on smoking cessation and offered resources to help if needed.

Results/Case report
Currently, our average time from diagnosis to completion of the protocol or resolution of symptoms is forty-four days. All patients had significant
improvement in VAS score, range of motion, and allodynia. We had an average starting pain score of 7.6/10. After protocol completion, our patients
had an average pain score of 2.8/10. Each patient was seen at our institution’s occupational therapy department and displayed significant
improvement during subsequent therapy sessions.

Discussion
In our case series, we were able to quickly achieve vast improvements in the symptomatology of CRPS by combining many of the treatments which
have shown benefit in the current literature. We currently believe that the keys to our trend of success are the combination of early diagnosis,
repetitive sympathetic blockade, aggressive physical therapy, and rapid titration of anti-neuropathic medications.
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Abstract: 844
Medically Challenging Cases (report of up to 4 cases)

A challenging case of ganglion impar block in a female
patient with a resected coccyx from childhood injury
and rectal resection for metastatic rectal cancer
Kevin Wong, Brian Monroe
Geisinger Medical Center

Introduction
Chronic perineal pain (CPP) is a frequent complaint among patients with advanced stages of pelvic cancer. Cancer pain is a complex mix of
somatic, visceral, and neuropathic entities and in 5-15% of patients, this cannot be controlled with conventional medications leading to poor
function and decreased quality of life. The perineum is composed of diverse anatomical structures with sympathetic and somatic innervations.
The ganglion impar is a solitary retroperitoneal structure located anterior to the sacrococcygeal junction. It receives nociceptive inputs from
visceral afferents that innervate the perineum, distal rectum, anus, distal urethra, vulva, and distal third of vagina. We report a challenging case of
ganglion impar block secondary to the absence of rectum and a deformed coccyx in a patient with metastatic rectal cancer suffering from CPP.

Results/Case report
A 65 year-old female who had undergone multiple abdominoperineal surgeries and chemoradiotherapy for metastatic rectal adenocarcinoma
complained of persistent sacral pain in the posterior vaginal wall and vulvar area. The pain was described as “a red hot poker in my vagina” and like
“sitting on a ball.” The pain was 10/10 in severity and significantly impacted her quality of life despite multimodal analgesia. Lateral imaging of the
sacrum revealed a deformed coccyx. Computerized tomography demonstrated significant scarring within the pre-sacral space (Fig. 1). The
abnormal anatomy, significant scarring, and inability to lay prone due to abdominal pain and colostomy made the case technically challenging.
The patient was placed in lateral decubitus position. A 22-G, 5-inch curved spinal needle was introduced caudad to the coccyx and advanced to the
anterior aspect of the coccyx under fluoroscopic guidance. Placement was confirmed using radiopaque dye (Fig. 2). Injection was difficult due to
significant scarring. A test dose of 1% lidocaine was used to confirm placement, yielding relief within two minutes. The ganglion impar was blocked
using 2 ml of 0.5% bupivacaine and 80 mg of methylprednisolone acetate. She tolerated the procedure well and recovered uneventfully.
Upon follow-up 4 weeks later, she reported that her pain had subsided for a week, then the burning pain returned, although she continued to sleep
well and required minimal PRN opioids. The ganglion impar block was repeated and her CPP resolved for the following 6 months.

Discussion
In our patient, conventional medical management had failed and interventional therapy was sought. The ganglion impar block was challenging due
to two anatomical abnormalities. Firstly, the patient had no anus secondary to surgical resection of the rectal tumor, removing an exterior
landmark. Secondly, the anterior coccyx could not be accessed through the sacrococcygeal ligament due to trauma and surgical abnormalities.
These anatomical challenges limited us to proceed with the less desired anococcygeal approach. Despite these challenges, the ganglion impar
block was successful and she regained maximal functional restoration and reduction in opioid consumption. The ganglion impar block should be
considered as a treatment for CPP in cancer patients, and in palliative care settings chemical ablation can be considered. Extreme caution should
always be taken when blocking the ganglion impar in cancer patients due to frequent anatomic abnormalities.
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Fig. 1. Computerized tomography of the abdomen and pelvis revealing significant scarring within the presacral space

Fig. 2. Lateral radiographic view of the sacrum revealing proper needle placement with the spread of contrast in the presacrococcygeal space
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Abstract: 849
Scientific abstract: Regional anesthesia

What affects the unilateral epidural block in postcesarean analgesia?
Shingo Irikoma
Seirei Hamamatsu General Hospital

Introduction
Epidural catheter variety and PCEA dosing may affect the rate of unilateral block in postoperative epidural analgesia. We studied the frequency of
unilateral block associated with epidural catheter and PCEA pump variations in post-cesarean pain relief.

Materials and methods (NA for case report)
Approval for this study was obtained from the IRB of Seirei Hamamatsu General Hospital. A retrospective study on cesarean delivery cases were
followed up by anesthesiologists from April 2011 to November 2012 in our hospital. Position of the catheter tip was confirmed with post-operative Xray films. Combined spinal-epidural anesthesia was performed in all cases. Epidural catheter (single-orifice or multi-orifice) was placed through
Th11-12 or Th12-L1 to 5 cm cephalad direction. Eight mg hyperbaric bupivacaine and 20 μg fentanyl were injected into subarachnoid space through
L3-4. After surgery 0.2% ropivacaine was started using PCEA pumps (3 ml/hr or 4ml/hr dosing rate). We noted the distance of tip of the catheter from
right or left of the midline of spine. We evaluated analgesic effect by cold test. Unilateral block was defined as a negative cold test on only the same
side as the catheter deviation. Different anesthesiologists evaluated X-ray film and analgesic effect. Catheter placement on lumber area, catheter
tip not recognized in the X-ray film and no analgesic evaluation after surgery was excluded.

Results/Case report
There were 365 cases in the study period; 197 single-orifice cases with 3 ml/hr dosing PCEA pump (group A); 74 multi-orifice cases with 3 ml/hr dosing
PCEA pump (group B); 94 multi-orifice cases with 4 ml/hr dosing PCEA pump (group C). We described ROC curve and cut-off value was 7 mm in all
groups.

Discussion
We used a 2-D graph in our evaluation. A 3-D graph might give us more precise information regarding actual catheter tip position, but this is
unnecessary in the clinical setting. The cold test was performed more than 12 hours after surgery. The catheter may have moved slightly during this
time affecting our results. The AUC (area under the curve) was less than 0.8 in all groups. In conclusion, epidural catheter type and PCEA dosing had
no effect on unilateral epidural block in post-cesarean analgesia.
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Scientific abstract: Chronic pain

The Efficacy, Safety, and Feasibility of Morphine
Microdose Intrathecal Therapy in Community-Based
Clinics
Hripsime Avagyan

Introduction
IRB approval has been granted for this study.
Background: Microdose intrathecal (IT) trialing and maintenance method has been shown to provide effective analgesia. The microdose method
involves a pre-trial reduction or elimination of systemic opioids followed by a period of abstinence. Initial IT doses are started in the microgram
range of morphine. A retrospective review of the trialing method showed efficacy of the trial dose in the 50 – 400 mcg/d while a prospective clinical
trial showed relatively unchanged IT maintenance dose over 36 months. No study has shown how this method works in a community pain clinic
setting.
Objectives: To assess the microdose success in a clinical setting by measuring, follow-up frequency, dose escalation, monotherapy/polytherapy
ratio, and number of side effects. To determine if factors such as age, sex, diagnosis, or pre-trial opioid use affect microdose success.

Materials and methods (NA for case report)
Methods: Data from 61 patients who had completed a microdose regimen and had an IT pump implanted between 06/11/08 and 10/11/14 were
reviewed. The regimen consisted of a weaning period, abstinence period, and an outpatient microdose trial. During the weaning period, patients
were tapered off all oral medications at a rate determined by each patient. The abstinence period consisted of 4-6 weeks of opioid and
benzodiazepine abstinence. The microdose trial entailed a single bolus IT dose in an outpatient surgery center. Pretrial demographics were
collected such as age, sex, diagnosis, previous oral dose, and pain score. During IT therapy, dose change over time, pain scores, side effects, max
dose and duration were recorded.

Results/Case report
Results: The majority of patients (36/61, 59%) who completed the outpatient microdose trial were successfully managed solely on microdose
morphine monotherapy. These patients did not require additional oral therapy and were satisfied with 3 patient delivered boluses of 10-20 mcg
each. There was a significant reduction in mean pain scores from 7.4 ± .32 before microdose therapy to 4.8 ± .3 after microdose therapy. The IT doses
did increase throughout the maintenance period. These patients were divided into three groups: low, intermediate and high dose groups were found
to have no significant differences in patient factors.

Discussion
Conclusion: Microdose therapy achieves adequate analgesia, minimizes the risk of granuloma formation, improves safety, and avoids systemic
side effects. Safety of IT therapy is increased by two factors: 1) using a lower concentration (2mg/ml) and 2) lower doses (< 3mg/day). Furthermore,
microdose therapy is feasible, safe, and cost-effective in the outpatient setting.
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Abstract: 860
Medically Challenging Cases (report of up to 4 cases)

MANAGEMENT OF BOTH PHANTOM LIMB PAIN AND
RESIDUAL LIMB PAIN WITH A THREE-LEAD SPINAL
CORD STIMULATION SYSTEM
Lance Hoffman, Harsh Sachdeva
University of Cincinnati Medical Center

Introduction
Postamputation pain (PAP) is a common and debilitating disorder that affects many individuals who have lost a limb via surgical or traumatic
amputation. In the United States, the incidence of limb amputation is approximately 185,000 per year (2). Of these amputations, it is estimated that
80% of these cases are afflicted by PAP (3). Despite the relatively high incidence of this disorder, PAP continues to be an exceedingly difficult
phenomenon to treat. While research advancements have helped to elucidate the multifactorial nature of PAP, there is little research with regards
to optimal management of these patients. There appears to be a relative paucity of up-to-date literature regarding the treatment of these
phenomena with spinal cord stimulation (SCS) given recent advances in simulator technology (1).

Materials and methods (NA for case report)
NA

Results/Case report
A 52 year old man with diabetes mellitus, hypertension, and chronic kidney disease had slipped and fell at work, resulting in a left-sided tibial-fibular
fracture. Following his initial injury, the patient underwent an open reduction internal fixation. Unfortunately, his post-operative course was
complicated by osteomyelitis, which was treated with multiple rounds of surgical debridements, hardware removal, and intravenous antibiotics.
Due to the severity and chronicity of the osteomyelitis, his surgeon recommended amputation.
Following his amputation, the patient developed debilitating pain in his phantom limb for which he was eventually referred to our pain clinic. He
described his pain as an aching, burning sensation that started in his “ankle” and extended up to his “stump.” The patient was initially referred to a
pain psychologist started on various pharmacological modalities including gabapentin, pregabalin, amitriptyline, baclofen, nonsteroidal antiinflammatory drugs, and opioids with minimal relief of pain. He subsequently underwent lumbar sympathetic block, which also had minimal effect.
Due to the refractory nature of the patient’s pain a SCS trial was recommended to the patient. After weaning the patient off all narcotic based pain
medications, a percutaneous trial of stimulation was performed and determined to be successful. As a result, a two percutaneous lead SCS system
was implanted.
At his post-op visit, the patient described 80% relief of his residual limb pain (RLP) and phantom limb pain. Approximately 1 year later, the patient
continued to have ongoing relief from his RLP and PLP except for his phantom foot. He described the pain as being severe enough to interfere with
sleep. As a result, the patient underwent another trial of stimulation for the placement of a third percutaneous lead. Once again, the patient
described relief of his pain with stimulation. A third lead was then permanently implanted, resulting in complete coverage of his PAP with >80%
ongoing pain relief (Figure 1).

Discussion
Despite the large distribution of pain, the use of three consecutively placed SCS leads proved to be an effective technique in managing both PLP and
RLP. SCS is a safe and potentially effective intervention for the management of selected patients diagnosed with PAP in whom pharmacologic
therapy is either not tolerated or found to be ineffective.
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Figure 1: A-P fluoroscopic image showing placement of third percutaneous lead.
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Abstract: 861
Medically Challenging Cases (report of up to 4 cases)

Topical Ketamine-Gabapentin-Imipramine-Bupiviciane
for Treatment of Trigeminal Neuralgia Facial Pain
Mehreen Iqbal, Brian Monroe, Shaik Ahmed, Kalyan Krishnan, Debra Hollenbach
Geisinger Health System

Introduction
Trigeminal neuralgia (TN) is a disorder of the trigeminal nerve targeting one or more of its divisions. It is characterized by a brief electrical shock-like
pain evoked by several triggering allodynic factors. This disorder can be challenging with drug and interventional therapies often being ineffective.
We present a rare case of TN unremitting to traditional pharmacotherapy and peripheral ablative procedures that was treated effectively with
topical compounded ketamine-gabapentin-imipramine-bupiviciane.

Results/Case report
A 51 year old female with a history of multiple sclerosis was seen for a two year history of right sided facial and ocular pain refractory to medical
management which originated in her right upper jaw, radiated into her nasal region and above her eye toward her temporal region. The pain was
sharp, shooting, throbbing and pulsating in nature and worse in the evenings. Aggravating factors included wearing glasses, air blowing across her
face, heat, and combing her hair. She had been started on pregabalin, gabapentin, and carbamazepine and had undergone a balloon rhizotomy
and microvascular decompression of the V2 and V3 distributions with minimal benefit (Fig. I). She had resorted to taking oxycodone at night to ease
the pain. On presentation, she had diminished sensation laterally along the temporal region of her right eye and allodynia in the V2 and V3
distributions. Subsequently a right maxillary nerve block was performed providing temporary relief. She proceeded to have a series with
diminishing duration of relief. Consequently, the patient was treated with radiofrequency neuroplasty of her maxillary nerve, without effect. She
then underwent repeat trigeminal balloon rhizotomy with mild success (Fig. II). Oral and infused phenytoin did not provide sustained relief. Her pain
had now been refractory for several years and tremendously worsened her ability to cook dinner for her family, work, and even drive.
She continued to have pain in the V2-V3 distribution despite previous treatment modalities and was contemplating leaving her job due to disability.
She was offered a trial of prilocaine and lidocaine ointments which provided partial relief. Subsequently, she was started on a neuropathic topical
compounding cream (10% Ketamine, 10% Gabapentin, 3% Imipramine, 5% Bupiviciane) which resolved her symptoms for several hours and
successfully acted as an abortant when she had a pain flare. She reports using the cream 2-4 times daily and has been able to return to her full
capacity at work and at home.

Discussion
The topical compounded cream provided prompt and meaningful relief for this patient with refractory TN. This formulation of agents worked
multimodally to reduce the sensation of pain nerve fibers by targeting multiple receptors simultaneously and decreasing the neurotransmission of
pain impulses. Ketamine and Gabapentin mitigate glutaminergic calcium influx together more effectively than either agents alone. The treatment
of peripherally generated neuropathic pain with compounded formulations thus far has shown benefit in cases of cancer pain and post herpetic
neuralgia. There is no published experience of this combination of medications for the treatment of trigeminal neuralgia. This case suggests that
topical medication could offer an effective, noninvasive, non-opioid therapy for trigeminal neuralgia facial pain.
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Fig.I: Bi-plane fluoroscopy of right percutaneous balloon trigeminal rhizotomy and microvascular decompression
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Fig.II: Repeat bi-plane fluoroscopy of right trigeminal ganglion balloon rhizotomy via foramen ovale
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Scientific abstract: Chronic pain

The interventions to reduce chronic post-surgical pain
after mastectomy: Systemic review
Maria Lopera, Qutaiba Tawfic
Western Ontario University

Introduction
Chronic Post-surgical pain (CPSP) is considered one of the inevitable surgical complications despite all the advances in surgical techniques and the
development of new modalities of pain management. CPSP can be defined as a persistent pain for a minimum of two months after a surgical
procedure. The reported prevalence of CPSP after mastectomy ranges from 20% to 56%. Neuropathic pain has a crucial role in the CPSP associated
with mastectomy. This systemic review focuses on the evidence for perioperative interventions to reduce the incidence of this problem.

Materials and methods (NA for case report)
A literature search was carried out using Medline, Embase and the Cochrane Library for articles for the relevant keywords (mastectomy, breast
surgery, chronic post surgical pain , persistent pain after surgery, paravertebral block, regional anesthesia in breast surgery). Additional studies
were identi?ed by manually tracking references from published papers. All subject headings were examined for relevant terms that are related to
mastectomy. Articles were limited to randomized controlled trials (RCTs) in adult human patients. Studies were assessed for high risk of bias by the
Cochrane Risk of Bias Tool. We did not perform a meta-analysis due to the limited number of the studies on each therapeutic mode and also,
because most studies' results were in the same direction.

Results/Case report
The initial literature search resulted in approximately 600 citations. After we had removed all duplicates, irrelevant and ineligible articles, fourteen
Randomized Controlled Trials were met the inclusion criteria. Intravenous lidocaine infusion during surgery reduced the incidence of CPSP after
mastectomy (2 RCTs)1,2 . Paravertebral block before mastectomy reduced the incidence of CPSP (2RCTs). Venlafaxine reduced CPSP after
mastectomy (1 RCT)3,4 . Application of EMLA (Eutectic mixture of local anesthetics) cream reduced CPSP after mastectomy (1 RCT)5. Studies on
ketamine, gabapentin, mexiletine, amantadine, nonsteroidal anti-inflammatory drugs, and local anesthetic infiltration failed to provide enough
evidences about the reduction in CPSP after mastectomy.

Discussion
Post-surgical pain may persist for months after the surgical procedure and becoming what is called CPSP. Chronic pain represents a serious
physical and mental healthcare problem affecting the patient and the community in general. Studies showed that regional anesthesia
(paravertebral block) is an effective intervention to reduce CPSP after mastectomy. Among the pharmacological agents, intravenous lidocaine
infusion, and to some extent venlafaxine, are the only agents have shown to reduce CPSP after mastectomy. Well-designed clinical trials are
required to identify the role of the current pain pharmacological agents in preventing and treating CPSP.

References
1-Clin J Pain 2012 ;28:567-72
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3-Rev Esp Anestesiol Reanim 2011; 58: 290–4
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5-Pain Medicine 2000;25 :350–5.
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Medically Challenging Cases (report of up to 4 cases)

Subarachnoid block for a Patient with a Spinal Cord
Stimulator undergoing a Total Hip Arthroplasty
David Salek, Roy Greengrass
Mayo Clinic

Introduction
Spinal cord stimulators are being increasingly utilized as a component of multimodal therapy for many applications (4). It has been dogma that the
presence of a spinal cord stimulator is a contraindication to neuraxial blockade or manipulation in the perioperative setting (2). We present a case
of a patient with a spinal cord stimulator who successfully received spinal anesthesia for a major surgical procedure.

Results/Case report
A 79-year-old male with a history of idiopathic sensory/motor peripheral neuropathy status-post spinal cord stimulator placement, DJD of bilateral
hips, and paroxysmal atrial fibrillation presented for left anterior total hip arthroplasty (THA). He had a history of prior right-sided THA for which he
underwent a general anesthetic for fear of puncturing or otherwise severing leads for his spinal cord stimulator. Postoperatively he suffered
cognitive dysfunction, which gradually dissipated over six months. He was concerned he would experience the same complication and strongly
requested a spinal anesthetic. The regional anesthesia/acute pain team was consulted who reviewed the pain medicine and neurosurgery
consultation notes as well as the procedural notes of the stimulator placement and follow-up x-rays. The leads were placed in the dorsal epidural
space midline at the top of T10 with wires exiting laterally connected to a generator implanted in the right buttock. Subsequent x-rays confirmed
the location without migration of the leads or wires (fig 1) It was felt safe to proceed with a spinal anesthetic since the wires exited well above the
usual sites of spinal puncture. The neurosurgeon who placed the spinal cord stimulator concurred with our plan.
A 22 gauge whitacre needle was inserted into the L5-S1 interspace via a midline approach. The spinal was successful on the first attempt and clear
CSF was observed followed by injection of isobaric bupivacaine 0.5% 12.5mg and 15mcg of fentanyl without complication. Low dose propofol (5075ug/kg/min) was used for sedation during his surgical procedure which was uneventful. Later in the day he was able to ambulate and receive
physiotherapy. On follow-up examinations at 24 hours, discharge, and one week later he denied any new neurological findings.

Discussion
Many clinicians consider presence of a spinal cord stimulator a contraindication to performance of spinal anesthesia (2). However, to our
knowledge, there have been no reported complications of spinal anesthesia performed in patients with indwelling spinal cord stimulators (1,3,4).
Since the devices are usually placed in the lower thoracic/upper lumbar central neuraxis with the wires coursing laterally to the generator all spaces
usually utilized for performance of spinal anesthesia are usually well below the implant. The risks and benefits to any procedure, including spinal
anesthesia, must be individualized. In this patient, with a risk of recurrent cognitive dysfunction with general anesthesia, spinal anesthesia was an
attractive alternative. If spinal anesthesia is contemplated in patients with spinal cord stimulators, the neurosurgical procedure notes and followup examinations must be reviewed to assure that none of the apparatus is in the field of performance of the spinal anesthetic. Spinal anesthesia can
then be safely performed.
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AP film demonstrating the stimulator location and tunneling of wires subcutaneously.
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Medically Challenging Cases (report of up to 4 cases)

Spinal Cord Stimulator Treatment of Symptoms
Associated with Syringomyelia
Taher Saifullah, Shrif Costandi, Nagy Mekhail, Gerges Azer, Tariq Niazi, Sumit Katyal
Cleveland Clinic Foundation

Introduction
The incidence of syringomyelia in the general population is reported to be about 8 in 100,000.1 Patients present with symptoms of paresthesias in the
upper limbs, followed by loss of pain and temperature sensation involving the upper extremities and trunk, with symptomatic sparing of the lower
extremities.

Results/Case report
We present a unique case of a 35 year old male with a history of a C5 to T1 spinal cord syrinx suffering from chronic bilateral lower extremity
neuropathic pain and gait instability. Prior to being seen by the Chronic Pain department; the patient was evaluated by Neurosurgery and deemed
a non-surgical candidate, treated for dysthymia with multiple antidepressants, and had failed medical management with methadone and
pregabalin. The patient later underwent treatment with spinal cord stimulator leads placed at the T8 vertebral level, and ultimately reported a
subsequent relief of symptoms by 80%.

Discussion
Spinal cord stimulators have long been used for the treatment of neuropathic pain syndromes associated with failed back surgery syndrome,
cancer pain, radiculopathies, and CRPS. However, very little literature is available for its application in patients with neuropathic pain associated
with syringomyelia. A case report from the School of Medicine of University of Sao Paulo, Brazil notes a similar 46 year old patient with a cervical
syrinx who reported improvement in her symptoms of neuropathic pain from her occipital region down to her shoulders after placement of an
octopolar lead from C3 to C7 (2). Because our patient presented with a cervical syrinx and bilateral lower extremity pain, SCS leads were placed at
the vertebral levels associated with site of pain rather than the site of the syrinx, ultimately leading to a desirable outcome for the patient.

References
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Scientific abstract: Education

Development of a Milestones Based Chronic Pain
Curriculum with Pain-Centric Assessment Tools
Mordechai Bronner, Melissa Davidson, Clarence Ivie

Introduction
Chronic Pain Management (CPM) rotation is an Accreditation Council for Graduate Medical Education (ACGME)1 requirement and integral to a wellrounded anesthesiology residency. All accredited residency programs are now responsible for assessment using the Milestones framework, which
includes management of pain for Anesthesiology residents. Milestones represent benchmarks for achievement of knowledge, skills and attitudes.
Integral to determining resident achievement of milestones is objective measures of performance. Literature search revealed lack of validated tools
to assess performance in CPM. Therefore we developed a set of tools for use in the first CPM rotation. This abstract describes the process of a)
revising rotation objectives, and b) creating tools with focus on pain-centric history and physical (H&P) and procedural skills in interventional pain
management.

Materials and methods (NA for case report)
Existing objectives were reviewed and revised with CPM faculty in two curriculum development focus group meetings and by email. The previously
lengthy list of objectives was streamlined to a total of 27 pain-specific objectives: 9 Patient Care, divided between 4 general and 5
procedural/technical; 5 Medical Knowledge; 4 Professionalism; 2 Systems-Based Practice; 4 Practice-Based Learning & Improvement; and 3
Interpersonal & Communication Skills. Each objective was linked to one or more of the ACGME Anesthesiology Milestone. Assessment tools were
then developed by a CA-3 resident who has an interest in anesthesia education (Bronner), based upon and/or adapted from published regional
anesthesia tools2,3, procedural assessment tools in the surgical literature4,5, and H&P assessments in the internal medicine literature6. To date we
have created the following tools: 360-degree Evaluation, Pain-centric H&P Examination, Generalized Procedural Checklist, and a Procedural Global
Rating Scale. A faculty expert in anesthesia education (Davidson) provided oversight. Additional meetings were held with CPM faculty for feedback
in finalizing tools. Each objective was then linked to a tool and total number of observations required for each assessment was determined. The
curriculum was piloted with one resident over a 4-week period prior to full implementation in the current academic year.

Discussion
The pain-centric objectives and tools developed are intended to facilitate resident learning in CPM and development of interventional skills. There
are currently no validated tools in the chronic pain literature to be used in assessing resident performance, making it challenging to assess
competency. The majority of tools we developed are task-specific and intended to be completed by faculty immediately following observation, with
the resident face-to-face in order to provide immediate feedback. Not only will the tools developed allow us to monitor resident progress, but also
the process itself will enable us to identify resident deficiencies earlier so that they can be addressed before the end of the rotation.
Given that residents get 1-2 months of CPM exposure these tools will eventually help us to determine the average number of procedures and patient
interview observations needed to attain competency.
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Predictive Value of Intrathecal Baclofen Trials for LongTerm intrathecal baclofen Therapy with Implantable
Drug.
Ranj Khaffaf, Sam Eldabe
James Cook University Hospital

Introduction
Spasticity is a debilitating symptom associated with numerous neurologic conditions. Spasticity is painful, functionally debilitating, and associated
with complications such as joint contractures and decubitus ulcers. Baclofen is a synthetic agonist of the GABAB receptor, found predominantly in
Rexed lamina II and III of the dorsal spinal cord(1,2). It is a common pharmacotherapy for spasticity by the oral route. Studies have demonstrated its
effect in reducing spasticity and severity of symptoms . In recent years long term Intrathecal Baclofen (ITB) therapy has found a role in the
management of severe spasticity(3). Establishment of long term ITB pump therapy is usually preceded by a screening trial also known as trial dose.
This study aims to examine the relationship between the initial trial dose and eventual long-term maintenance dose required for symptom relief. A
retrospective case note review was conducted on all patients receiving ITB pump therapy in our unit over an eleven-year period.

Materials and methods (NA for case report)
All patients implanted with a programmable ITB pump from 2002 to 2013 were included in this study. The following data was collected: patient
demographics, duration of ITB therapy and etiology of the spasticity, number of trial doses required to establish a satisfactory response and the
amount of drug used in each trial dose. A satisfactory response was defined by an improvement in clinical symptoms as determined by the patient
and the independent physiotherapy assessor. Post-ITB pump implantation the peak dose reached during drug titration and the current
maintenance dose (plateau dose) were also noted.

Results/Case report
31 complete patient records were found out of 33 eligible patients. The mean age was 48 years (range 24-66) with 55% females (17/31). The mean
follow-up period was 48 months (range 1-136). The patients were divided into 3 groups based on the dose required to establish a satisfactory
response: low-dose, 25-50mg (N=12), standard-dose, 75-100mg (N=16) and high-dose, >100mg (N=6).
All patients implanted with an ITB pump showed an increase in dose requirement. In the low-dose and standard-dose group there was an increase
by 147% and 120%, respectively, from initial maintenance dose. However, in the high-dose group there was a remarkable increase in maintenance
dose by 306%. The mean plateau dose for the low-dose, standard-dose and high-dose groups were 187mg, 247mg and 551mg respectively. Patients
with Multiple Sclerosis (MS) required a higher increment in dose adjustment (181% vs. 153%) when compared to other etiologies of spasticity.
Similarly patients with bilateral spastic paraparesis demonstrated a higher dose increment when compared to other types of spasticity (181% vs.
152%). There was no difference in dose increment from initial maintenance dose between either gender in each group.

Discussion
Previous studies have evaluated the clinical effectiveness of ITB therapy in patients with spasticity(4). However there is sparse data on the
relationship between the trial dose and the long-term maintenance dose requirement. Our findings suggest a link between the trial dose and the
eventual long term maintenance dose which appears to be higher in MS patients. Further prospective studies are needed to fully evaluate this
relationship.
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Medically Challenging Cases (report of up to 4 cases)

Recurrent Pain of the Groin and Buttock Related to
Posterior Femoral Cutaneous Neuralgia
Thomas Suchy, Rajat Sekhar
Yale New Haven Hospital

Introduction
Posterior femoral cutaneous neuralgia has been described in sporadic case reports and occasional retrospective studies. The distribution of the
nerve can lead to vague symptoms that often go overlooked for more common etiologies causing a patient's discomfort. This case report
illustrates a patient with pain of the left groin, buttock, and medial thigh refractory to several treatments whose diagnosis was made after
ultrasound guided injection of the left posterior femoral cutaneous nerve.

Results/Case report
Patient is a 37 year old female with PMH of migraines and retroverted uterus that presents with a 6 month history of worsening pain in the left groin,
buttock, perineum and medial thigh. She notes that the pain began after an elective L4-L5 laminectomy which she underwent after sustaining two
falls within one year. She described her pain as sharp, stabbing and electric. The pain is worse with sitting and is moderately relieved by standing or
lying. Physical exam reveals tenderness in the region of the left ischial-gluteal bursa, mild pain with passive motion of the left hip and slight
weakness of the left lower extremity secondary to pain. Conservative treatment with physical therapy and oral pain relievers proved unsuccessful.
Initial presentation was suggestive of left ischial-gluteal bursitis and the patient undergoes left ischial bursa injection with local anesthetic and
steroid. Subsequent follow up reveal no relief after her injection. MRI reveals no signs of muscular or tendon injury responsible for her symptoms
and EMG was negative. Patient receives a series of ultrasound guided steroid and local anesthetic injections in the posterior femoral cutaneous
nerve and begins to have long lasting relief of symptoms.

Discussion
The diagnosis of posterior femoral cutaneous neuralgia is rare and few case reports describe its presentation in the setting of falls, hip surgery, and
gluteal flaps for sacral reconstruction. This patient's presenting symptoms, in light of their medical and surgical history, made an accurate
diagnosis of posterior femoral cutaneous neuralgia difficult. Only after unsuccessful treatment of other more common pathologies resulting in
similar pain symptoms was an accurate diagnosis able to be made. Ultrasound guided posterior femoral cutaneous nerve injections can prove as
both a diagnostic and therapeutic intervention.
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Evaluation of Lumbar Facet Joint Injection, A
Retrospective Cohort Analysis
Michael Vargo, JIll Chorney, Ian Beauprie
Dalhousie University

Introduction
The prevalence of facet joint pain is estimated to be 15% of those suffering from low back pain (1). A limited number of randomized trials, each with
their own shortcomings, have been conducted on the topic with inconclusive results (2,3). The American Pain Society recommends not performing
facet joint injections due to lack of proven benefit (4) although in practice, facet joint injections continue to be a common intervention for low back
pain. Anecdotally, well selected patients appear to receive benefit from facet joint injections and will request long term repetition. It is not known
whether a reduction in pain severity is sustained over time.

Materials and methods (NA for case report)
We conducted a retrospective cohort study of all patients receiving a first time facet joint steroid injection between October 2005 and January 2009.
All injections were reviewed until January 2014. This study was approved by our institutional research ethics board. Patients who received facet
joint injections in combination with other interventions were excluded. Patients filled out numerical rating scores of pain severity and the sum of
interference scores from the Brief Pain Inventory; and anchor based global rating scores of improvement, functioning and satisfaction both before,
and one month following each injection. A decrease in pain intensity on the NRS of 15-20% was considered minimally important, >30% moderately
important, and >50% significantly important. The patient perspective of clinical success appears to fall in the moderately important range and so a
change >30% was the primary endpoint. These outcomes are in accordance with IMMPACT recommendations (5).

Results/Case report
58 patients were identified that met inclusion criteria during the study period. Survey response rate was 70%. The median number of injections
received was 2.00 (IQR 1.00-7.75). The median frequency of injections received was 186.0 days (IQR 168.0-245.0). The first injection caused minimally
significant improvement in 13.8%, moderately significant improvement in 20.7%, substantial improvement in 5.2%, and no improvement or
worsening in 24.1% of patients. 36.2% of patients did not return the survey. Patients who received 7-18 injections did not have significantly greater
improvement in NRS and SIS scores when compared to those who received 2-6 injections (2.71 vs. 3.57, P = 0.1255).

Discussion
In a selected group of patients from a single clinicians practice 25.9% had moderate to substantial improvement from their first facet block
suggesting it was the correct etiology of their low back pain. 39.7% of patients received a single injection. Patients returned for repeat injections in
approximately 6 month intervals. This may be due in part to scheduling bias at our clinic. Clinicians can expect one quarter of patients to receive
greater than 7.75 facet joint injections. A moderately or significantly important reduction in pain severity following a first injection did not predict a
greater overall number of injections. Those who go on to receive greater than six injections will continue to have moderately important reduction in
pain severity.
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Association between a history of lifetime traumatic
events and pain severity, physical functioning, and
affective distress in chronic pain patients
Andrea Nicol, Christine Sieberg, Daniel Clauw, Afton Hassett, Stephanie Moser, Chad Brummett
University of Kansas Medical Center, Department of Anesthesiology

Introduction
Fibromyalgia (FM) is a complex and difficult-to-treat painful medical condition affecting between 2 to 4% of the population with a higher prevalence
seen in women. FM is marked by chronic widespread musculoskeletal pain, decreased pain threshold, and comorbid symptomatology (e.g. fatigue,
trouble thinking, depression, and anxiety).1 Traumatic experiences including abuse and stressful life events have been more frequently reported in
FM patient cohorts compared to controls in clinical as well as population samples. We hypothesize that patients presenting with chronic pain to a
tertiary care center with a history of lifetime trauma will portend a worse clinical phenotype than those without a history of lifetime trauma.

Materials and methods (NA for case report)
After institutional board review approval, data for this cross-sectional study was collected from a clinical care and research initiative at the
University of Michigan Back and Pain Center (Department of Anesthesiology). Demographic variables, pain, fibromyalgia survey score, affect, and
physical functioning were compared between those with a history of trauma (measured as a reported history of lifetime physical or sexual abuse)
and those without using t-tests and chi-square analyses. A multivariate logistic regression model was conducted to assess independent
associations of pain, function, and affect with trauma.

Results/Case report
2,521 patients were included in this study and 401 (15.9%) patients reported a positive history of trauma. Patients reporting a history of lifetime
trauma were more likely to be female, of younger age, and unmarried compared to those without a history of trauma (ps<0.001) (Table 1).Patients
with a history of trauma also had a worse phenotype with increased levels of depression and anxiety, worse physical functioning and pain
severity/interference, increased catastrophizing, and increased fibromyalgia survey scores (“fibromyalgia-ness”) (ps<0.001) (Table 1). In a
multivariate model, anxiety, physical functioning, pain interference, and FM survey score were each significantly associated with trauma (Table 2).

Discussion
The results of the current study suggest that chronic pain patients with a positive history of lifetime trauma portend a worse clinical phenotype
than those without a history of trauma. Our findings align with current evidence that suggests patients who report lifetime abuse experience
greater psychological distress, have more severe physical symptoms, poorer psychological adjustment, greater functional disability, and utilize
more health care services.2 Understanding of the patterns of chronic pain in survivors of abuse and trauma is important for appropriate clinical
assessment and intervention, which in turn, should improve physical and mental functioning, as well as reduce disability and health care utilization.
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Multivariate logistic regression to see associations of pain, function, affect, and FM with trauma.
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Analgesia for video assisted thoracoscopic surgery
(VATS)
Adel Al-Dujaili
John Radcliffe Hospital

Introduction
Pain following VATS may be greater than previous literature reports suggest. The field of video-assisted thoracoscopic surgery has evolved in recent
years. Costs, as measured by anaesthesia charges, lab charges, and hospital charges, are reportedly less with the VATS approach [1]. Video-assisted
surgery allows the thoracic surgeon to accomplish the same goal as the comparable open procedure but with less pain, less morbidity and a shorter
hospital stay for the patient [2, 3]. As well as prolonged surgical procedures, several traumatic factors are known to contribute to acute pain after
thoracic surgery: tissue trauma and drains, rib fracture and injury to intercostal nerves (due to retractor or trocar).The combination of opioids and
NSAIDs can be effective. However, higher opioid doses than previously reported may be required to control pain postoperatively [4]. Alternatively,
multimodal non-opioid regimes may provide effective acute pain management after VATS procedures. Techniques include paravertebral block
(PVB), intercostal catheter, epidural analgesia (EA) and local anaesthetic infiltration (LAI).

Materials and methods (NA for case report)
Prospective twelve month audit. Thirty seven patients, age 20-89, underwent VATS procedures. Fourteen patients had PVB with continuous
infusion, 13 patients had LAI with PCA morphine and 10 patients had EA. Intensity of pain was assessed on a numeric rating scale from 0 to 10 ('no
pain' to 'worst pain imaginable') twice a day for 3 days postoperatively.

Results/Case report
In the PVB group, 36% were unhappy for up to 3 days post-operatively, with mean pain score (MPS) 5-8 despite oral and intravenous analgesic
supplementation. LAI and PCA morphine group: 62.5% were unhappy with MPS 5-8. The EA group were 100% satisfied with MPS 1-2.

Discussion
In thoracic surgery, adequate control of acute postoperative pain decreases postoperative morbidity and mortality and results in a lower incidence
of chronic pain. EA provides better postoperative pain relief than continuous paravertebral infusion and PCA morphine with or without LA
infiltration
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Abstract: 889
Medically Challenging Cases (report of up to 4 cases)

The effect of 0.5% dilution of Propofol on pain on
injection during induction of anaesthesia in children age
> 2 years
Adel Al-Dujaili
Oxfor Radcliffe Hospitals

Introduction
The incidence of pain on injection of propofol remains unacceptably high in children and it has been reported to be as high as 30-80%, despite
various strategies to reduce it.1
There have been many attempts to reduce the pain, such as addition of lidocaine or thiopental, use of medium-chain triglyceride (MCT)/long-chain
triglyceride (LCT) emulsions or nitous oxide, or injection of ketamine, pethidine and dexamethasone before propofol.
However, none of these methods achieved complete elimination of pain so far.
A randomised, double blind study has shown that Dilution of propofol to a 0.5% MCT/LCT emulsion reduced pain effectively during injection in
children. The reason for the pain is assumed to be the aqueous phase of the propofol emulsion.2

Materials and methods (NA for case report)
The audit design was prospective, over 3 month’s period. Fifty nine children aged 2-16 yr were scheduled to receive 0.5% propofol. Incidence and
intensity of pain were assessed by spontaneous expressions of pain and withdrawal of the arm with any associated verbal response

Results/Case report
Percentages of children who showed pain reaction were 0%. Adverse events or complications did not occur.

Discussion
Dilution of 1% propofol in a 10% MCT/LCT with the 10% MCT/LCT formulation to a final concentration of 0.5% reduce the incidence and severity of
pain effectively in children age > 2 years undergoing elective surgery.
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Abstract: 890
Medically Challenging Cases (report of up to 4 cases)

Bipolar Radiofrequency of the Superior Hypogastric
Plexus for Chronic Pelvic Pain: A Clinical & Cadaveric
Report
Carlos Eduardo Restrepo-Garces, Carlos Mario Gomez, Santiago Jaramillo, Ana Naranjo, Diana Alvarez
Clinica Las Americas, Hospital Pablo Tobon Uribe & INDEC

Introduction
Pelvic pain is a challenge. In patients with chronic pain after surgery (CPS), parietal and visceral triggers can be presented. The Superior
Hypogastric Plexus (SHP) carries afferent from the viscera of the lower abdomen and pelvis and is an integral part of the interventional-pain-reliefalgorithm. Chemical neurolysis of the SHP is well stablished in pelvic-cancer-pain-relief, but in non-cancer patients is not recommend.
Radiofrequency (RF) procedures are attractive because the lesion is localized and predictable in nature. RF has been used for abdominal pain (ie,
splanchnic and impar procedures). Bipolar RF increase the size of the lesion but not at the tip of the needle, protecting in theory, adjacent tissues. To
our knowledge there are no reports of RF of the SHP. We would like to present a Bipolar RF technique of the SHP in patients pelvic pain with, and a
cadaver confirmation.

Materials and methods (NA for case report)
Patient-Report
4 patients with CPS with pelvic pain were referred to our Pain Clinic. All patients had a comprehensive management including neuromodulators
(Pregabalin) and opioids (Tramadol and Oxycodone). In one case a parietal involvement was ruled out using a TAP block. A non-transdiscal SHP
using 2 needles was performed. 10 mls of 0.5% bupivacaine were injected after an adequate contrast-media injection. The patients reported a 50%
decrease in their VAS from 1 week up to 8 weeks. A Bipolar RF of the SHP was proposed to achieve long-term-pain-relief. A 2 needles non-transdiscal
approach was used. 20 G RFK with 10 mm of active tip were position just antero-lateral to the junction of the lower end of L5 and the superior aspect
of S1. AP and lateral view was used. A 10 mm distance was keep between the tips of the needles to optimize the size of the lesion. After a contrast
media injection ruling out neurogram or vascular uptake a 5 mls lidocaine 1% were injected in each needle. 3 minutes after the injection a 50C°
bipolar RF lesion was initiated for 120 segundos. A second lesion at 70C° was produced. (Figure 1). The patients were transfer to PACU and a 2 gms of
Metamizol were given IV prior to discharge.
Cadaver-Report
A similar protocol was undertake in a cadaver patient. The needles were introduced in prone and confirmed under fluoroscopic view (AP, lateral). A
similar RF lesion was also produced. 3 mls of Methylene blue were injected into each needle The specimen was placed in supine and a laparotomy
reach the needles at the junction of L5S1, in contact with the SHP. No vascular, visceral or disc injection of Methylene blue was noticed. (Figure 2)

Results/Case report
There were not side effects amnong the clinical cases. Benefit was noticed up to 6, 8, 6 and 12 months in the 4th cases. Success was definied as a
decrease in at least 50% of the EVA. All the patients claimed a global perceived effect of at least a 70% in their painful condition.

Discussion
Bipolar RF of the SHP is a feasible procedure for persistent visceral pelvic pain, specially in non-cancer population or in cancer survivors were
chemical neurolysis is not desired.
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Abstract: 892
Medically Challenging Cases (report of up to 4 cases)

Pulsed radiofrequency treatment (PRF) of dorsal root
ganglion at T11-T12 for the treatment of intractable groin
pain
Jeremy Epstein, Netsere Tesfayohannes
Georgetown Hospital

Introduction
Ilioinguinal neuritis and genitofemoral neuralgia can cause significant pelvic and groin pain. Commonly, these nerves can be injured during
inguinal hernia repair, pelvic surgery, trauma, or nerve compression from a tumor.
PRF delivers alternating electrical current to a selective nerve without significant destruction or heating of the nerve. Typically, electrode
temperatures are maintained <43 degrees Celsius, thus preventing neural coagulation.
We present an adult male with intractable right-sided groin pain following a laparoscopic inguinal hernia repair, who failed conservative
management and was successfully treated with a fluoroscopic-guided PRF of dorsal root ganglion at T11-T12.

Results/Case report
A 56-year-old male without prior history of chronic pain complaints and a past medical history of well-controlled hypertension presented
with right-sided groin pain status post laparoscopic inguinal hernia repair with ongoing debilitating pain refractory to conservative pain
management. The intractable pain interfered with his daily functioning, meaningful social interactions, ability to maintain gainful employment,
and sexual intimacy with his wife. Standard medical interventions failed, including the use of membrane stabilizers (lyrica, gabapentin), NSAIDS,
and opioids. Furthermore, a variety of opioids with escalating doses were employed causing excessive drowsiness thus preventing retention of
meaningful employment. Repeated evaluations by the surgical team failed to produce any surgical solution for the patient’s complaint. On
presentation to our clinic, the patient was diagnosed with severe ilioinguinal neuritis and genitofemoral neuralgia. A peripheral nerve block was
employed providing temporary relief for the patient’s groin pain. After failing to maintain long-lasting pain relief from a peripheral nerve block the
patient underwent a selective nerve block of T11-T12, which provided short-lived relief for 2 weeks. He successfully underwent a PRF of the dorsal
root ganglia at T11-T12 at 42 degrees Celsius for 4 minutes at each level. The patient obtained greater than 90% pain relief, which was maintained
with Elavil 10mg po QHS with full return to normal activities.

Discussion
The use of pulse radiofrequency ablation (RFA) represents an effective, inexpensive, precise, and relatively noninvasive mechanism to treat
intractable ilioinguinal neuritis and genitofemoral neuralgia. PRF’s mechanism is currently unclear, but it is thought to be due to neuromodulation
without a histological lesion on the target nerve. Future investigation into the mechanism of pain relief is needed. Furthermore, prospective trials
with long-term follow-up and comparison to other treatment modalities should be investigated. Future investigations can help reduce the
unnecessary implantation of spinal cord stimulators, thus reducing healthcare expenditures.
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Abstract: 894
Medically Challenging Cases (report of up to 4 cases)

Functional Abdominal Pain in Adult Patients Treated
with Splanchnic Nerve Radiofrequency Ablation: A Case
Series.
John Kenny, David Dickerson
University of Chicago

Introduction
Functional abdominal pain syndrome (FAPS) is a rare condition characterized by chronic abdominal pain. It has been defined by the Rome III
Multiconsensus Group as the presence of constant or frequently recurring abdominal pain that is not associated with eating, change of bowel
habits, or menstrual periods.[1] The pain is believed to be of central origin. It has been discussed most often in pediatric literature, with the average
age of onset being 9.5 years.[2] In this case series we will present cases of adult FAPS, successfully treated with interventional procedures targeting
the splanchnic nerves.

Results/Case report
The first case is of a 44-year-old female with post-prandial epigastric pain. A gastroenterologist’s work up failed to identify a definitive source of her
pain. Also, there was no evidence of celiac artery compression syndrome (CACS) on mesenteric duplex. The patient was then referred to our clinic for
treatment, and underwent splanchnic nerve block. She had excellent relief of pain, lasting for weeks.
The second case is of a 50-year-old female with chronic post-prandial epigastric pain for 10 years. CACS was identified on mesenteric duplex and she
underwent median arcruate ligament release. However, the pain remained and post-operative vascular studies determined that arterial
compression had resolved. The patient was then referred back to the pain clinic, and was treated with splanchnic nerve radiofrequency ablation.
Ultimately, she had resolution of her chronic abdominal pain.

Discussion
Patients with FAPS have what is thought to be visceral hypersensitivity.[3] The etiology is unclear, however the consensus now is that it is multifactorial. The initial treatment of FAPS employs a multimodal approach, which may include trigger identification, cognitive behavioral therapy, and
antidepressants.[4] If pain persists after conservative treatment, then interventional pain procedures or even surgery may be employed.
Splanchnic nerve blocks are typically used to treat upper abdominal pain, often associated with malignancy or chronic benign conditions.[5] This
block, and celiac plexus blocks, provide pain relief by inhibiting nociceptive pathways from the abdominal viscera to the brain. The splanchnic nerve
is found in a less variable anatomic location than the celiac plexus, and thus may be a more reliable block.[6]
Because FAPS is a diagnosis of exclusion, it is imperative that pain medicine physicians ensure that there is no organic origin of the pain. Incidence
of misdiagnosis is low, however alternative diagnoses should be sought if symptoms change in character.[7]
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AP view of contrast spread during splanchnic nerve block. Needle position also appreciated.

Lateral view of needle location for splanchnic nerve block.
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Abstract: 897
Medically Challenging Cases (report of up to 4 cases)

Palliative Unilateral Transpedicular Kyphoplasty in
Lumbar Compression Fracture
John Kenny, Magdalena Anitescu
University of Chicago

Introduction
Palliative radiation therapy for metastatic vertebral disease has been successfully used with excellent outcomes. However, treating pain from
vertebral osseous metastases in cancer patients whose spines have already been maximally radiated (or participate in various clinical trials that do
not allow radiation) has been increasingly difficult. We are presenting a case of a patient with widely spread osteoclastic, remodeling metastatic
renal cell carcinoma to lumbar vertebrae, effectively treated with unilateral palliative kyphoplasty.

Results/Case report
74 yo female with symptomatic widely spread metastatic renal cell carcinoma presented with severe back pain and difficulty ambulating due to
bilateral weakness for 2 weeks. Imaging studies revealed significant compression fracture with metastatic bone remodeling at L5 and neoplastic
infiltration at L4. Radiation therapy was contraindicated due to prior radio-treatments and the patient refused the surgical corpectomy. Her life
expectancy was less than 6 months. Due to severity of symptoms and in order to improve her quality of life, kyphoplasty was successfully performed
in a team approach with neurosurgery and orthopedics on standby.
During the procedure there was difficulty entering from the right side of L5 due to bone reorganization and anatomical distortion of the metastatic
process. So cement was injected through left side only with adequate filling of the entire vertebral body. Post operatively in the recovery area, she
was walking with a walker and reported no change in her baseline pain. In clinic on post operative day 10 though, she reported significant
improvement back pain since procedure, with increase social and daily activities that continued for the following 3 months. Ultimately she was pain
free when she expired due to pulmonary complications of her underlying metastatic disease.

Discussion
Kyphoplasty is indicated in osteoporosis and malignancy to improve symptoms from vertebral compression fractures (1). It is most often employed
as a corrective measure to achieve restoration and stabilization of vertebral body shape (3) since vertebral deformity is associated with increase
morbidity and mortality (2). Palliative treatments have not historically included kyphoplasty as an option to treat symptoms of metastatic
malignancies, especially if neoplastic process invade the epidural space as was the case in our patient. Radiation therapy may be more effective in
this case. Moreover, the bipedicular approach to kyphoplasty has been advocated for maximum efficacy of the procedure. Recent evidence (4)
suggests comparable marked improvement in symptoms in both unilateral and bilateral approaches. By carefully performing a modified,
customized palliative kyphoplasty we were able to improve the quality of life in this patient.
In advanced, widely metastatic osseous remodeling metastases of the vertebral body, kyphoplasty can be successfully used in an unilateral
approach as a palliative measure to improve pain and quality of life in patients with terminal cancer.
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MRI image demonstrating a compression deformity of L5 vertebrae, mild spinal canal compromise at L4-S1 due to extraosseous spread of tumor, and multiple metastatic spine lesions.

AP view of lumbar spine during procedure. Evidence of adequate spread of contrast-containing cement in L5 vertebral body. Introducer cannula seen through pedicle of L4 on right, and
finder needle seen on left.
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Abstract: 898
Scientific abstract: Regional anesthesia

A RANDOMISED DOUBLE BLIND CLINICAL TRIAL TO
EVALUATE THE EFFECTS OF INTRATHECAL
BUPIVACAINE OR BUPIVACAINE-FENTANYL
COMBINATION ON UTERINE TONE AND FETAL HEART
RATE USING INTERNAL TOCOGRAPHY DURING
LABOUR ANALGESIA*
KAJAL JAIN, ASWINI KUBERAN, Rashmi Bagga, JEETINDER KAUR MAKKAR
POST GRADUATE INSTITUTE OF MEDICAL EDUCATION AND RESEARCH

Introduction
Literature suggests association between subarachnoid opioids and transient fetal bradycardia. We evaluated the effects of a lower dose of spinal
fentanyl -bupivacaine or bupivacaine alone during CSE technique on the uterine basal tone and its association with the occurrence of FHR
abnormalities

Materials and methods (NA for case report)
This randomized double blind trial was conducted in 30 parturients who requested labor analgesia. After written informed consent, Group B
received spinal analgesia with 2.5mg (0.5%) hyperbaric bupivacaine ; Group BF received 2 mg (0.5%) hyperbaric bupivacaine with 15 µg fentanyl. A
disposable intrauterine pressure catheter system, attached to the cardiotocograph machine, was inserted by a blinded obstetrician after rupture of
membranes beyond 3 cm cervical dilatation of active labour, but < 5 cm. Intra uterine pressure recordings and FHR patterns were noted for 15
minutes prior and 30 minutes following spinal analgesia. The primary outcome was an increase in 10mmHg of uterine basal tone. As secondary
outcomes, incidence of FHR change, maternal hemodynamics, VAS scores, spinal block characteristics, nausea, vomiting, pruritis and immediate
neonatal outcome was observed

Results/Case report
RESULTS:There was no evidence of significant hypertonus uterus (elevation > 10mm Hg of baseline) in either group in our study.On the other hand,
we observed a decrease in basal tone in bupivacaine group (p=0.033; Mann Whitney U test).Within group BF the tone was higher than baseline but
did not reach a value of statistical significance (TABLE 1).Three parturients in Group BF showed a hypertonus pattern (TABLE 1].Statistical analysis
revealed significant difference (p=0.046; χ2test) of non reassuring fetal heart rate (NRFHR) abnormalities in group BF (n=7) when compared to group
B (n=2). Further, uterine hypertonus with NRFHR pattern occurred in 2 of 7 (28.5%), parturients in group BF only. NRFHR with associated maternal
hypotension was seen in two women each in groups BF & group B (p=1.00; χ2test).Similar VAS scores were recorded following intrathecal drugs
during the first 5 minutes in both the groups showing NRFHR pattern(p=0.00; t test). Neonatal outcome was similar in the two groups

Discussion
Several studies have implicated that pain relief by effective labour analgesia leads to decreased levels of circulating epinephrine levels .This in turn
causes increase in uterine tone, decrease in placental blood flow and subsequent feral bradycardia[1-3].In this study, there was no evidence of
significant hypertonus uterus in either group. A higher incidence of FHR abnormalities and pruritis was seen in BF group as compared to
bupivacaine alone .None of the women required emergency caesarean delivery due to these FHR changes.The use of CSE induced rapid analgesia,
coexisting maternal hypotension and concurrent use of intrathecal opioids may be associated with FHR changes and thus warrant a caution in
terms of firstly, indication for the use of CSE and secondly careful fetal monitoring if used. Since epidural analgesia offers almost similar pain relief
without significant delay in onset of analgesia, it is safer bet in routine clinical practice
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Abstract: 903
Scientific abstract: Emerging technology

Title: Efficacy of pulsed radiofrequency ablation of
glossopharyngeal nerve for the treatment of oral cancer
pain involving base of the tongue, tonsillar fossa and
oropharynx
Neerja Bharti, Suryabrata Chattopadhyay, Navneet Singla, Yatindra Batra, Indu Bala
Post Graduate Institute of Medical Education and Research

Introduction
The incidence of oral cancer is very high in India. It ranks number one in terms of incidence in men and third in women among all malignancies. Oral
discomfort is the initial symptom in majority of the patients and the intensity of pain increases with progression of the disease. Oral cancer pain
management is particularly difficult because of rich innervations of the area, erosive nature of the neoplasm and dynamic pain evoked by the
functional movements such as swallowing, talking and chewing. This prospective clinical trial was conducted to evaluate the efficacy and safety of
pulsed radiofrequency (PRF) ablation of glossopharyngeal nerve for the management of oropharyngeal cancer pain involving base of tongue,
tonsillar fossa and oropharynx.

Materials and methods (NA for case report)
After ethical committee approval and written informed consent, 15 adult patients suffering from oropharyngeal carcinoma with no curative
intervention planned complaining of severe pain (Numerical Rating Scale > 5) in the area mainly supplied by glossopharyngeal nerve were included.
The patients were underwent fluoroscopy (O-Arm) guided pulsed radiofrequency ablation of glossopharyngeal nerve of the affected site with 22-G,
10 cm long, 5 mm active tip radiofrequency needle under all aseptic precautions. They were monitored for vitals and any complication during the
procedure, and followed up for three months. Treatment was considered effective if there was more than 50% reduction in pain.

Results/Case report
Out of 15 patients 11 patients were of carcinoma base of tongue and 4 patients were of carcinoma supraglottic region involving vallecula and
tonsillar fossa. All the patients had severe throat pain (NRS score 8-9) radiating to the neck or ear. Twelve patients complained of dysphagia and 11
had ear pain. There was significant reduction of throat pain (NRS<4), dysphagia and ear pain in 14 patients after PRF ablation. One patient did not
have adequate pain relief and required opioid analgesics. Two patients complained of break through pain. No complication was observed in any
patient during the procedure or follow up.

Discussion
Glossopharyngeal neuralgia is a rare clinical entity in the general population, though the incidence is high in patients suffering from oropharyngeal
malignancy1. Recent case reports have revealed the efficacy of PRF in primary as well as secondary glossopharyngeal neuralgia2,3. Among cancer
patients PRF has been used successfully for the treatment of metastatic brachial plexus tumour pain4. Our results have shown that PRF can be used
effectively and safely for the treatment of oral cancer pain involving base of tongue, tonsillar fossa and oropharynx.
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Abstract: 906
Medically Challenging Cases (report of up to 4 cases)

ULTRASOUND-GUIDED C2 NERVE BLOCK AS A
TREATMENT FOR TRIGEMENINAL NEURALGIA: A
CASE REPORT
Armin Shivazad, Mark C. Kendall, Antoun Nader
Northwestern University, Feinberg School of Medicine

Introduction
Trigeminal Neuralgia is often characterized by sudden, intense, and sharp pain in the distribution of the trigeminal nerve. The chin and jaw line are
innervated by the mandibular branch (V3) of the trigeminal nerve. A C2 nerve block performed at the level of the obliquus capitis inferior may be an
effective adjuvant to trigeminal nerve blocks for prolonged pain relief of the lower jaw and anterior neck pain. Although the mechanism and the
pathophysiology for its effectiveness are not clear, there appears to be a functional connectivity between the origin of the trigeminal nerve at the
level of the brainstem and the upper cervical nerve roots.1 We report a case of a patient with chronic ipsilateral lower jaw and neck pain treated with
a C2 nerve block.

Results/Case report
A 41 y/o female presented at the Northwestern Pain Center with a 2 year history of persistent pain in the left forehead, cheek, nose, and jawline. The
patient’s history included a series of greater occipital nerve blocks performed at another center without sustained pain relief. Surgical history
included microvascular decompression for trigeminal neuralgia and an occipital decompression with minimal relief. Physical examination revealed
intact cranial nerves with left ipsilateral dysesthesia in response to light touch. An MRI of her cervical spine revealed anteriolisthesis at C4-C6 with
right neuronal foraminal stenosis. We performed a series of diagnostic ultrasound-guided trigeminal nerve blocks using local anesthetic and
steroids producing excellent pain relief of the cheek and nose and partial pain relief of her lower jaw and neck pain. To address the lower jaw and
neck pain, an ultrasound-guided C2 nerve block at the level of the obliquus capitis inferior muscle with bupivacaine 10mg and dexamethasone 4mg
was performed. Direct needle tip observation with good injectate spread was visualized. No paresthesia was noted. The patient reported 100% pain
relief immediately post procedure. At one month follow up, the patient reported minimal symptomatic relief in her upper cheek. Pulsed radiofrequency ablation at 45ºC of V2 branch of the trigeminal nerve resulted in sustained pain relief in her cheek and lower jaw.

Discussion
Greater occipital nerve block performed at the nuchal line has been previously described in the management of multiple headache disorders but
there is controversy in the literature over trigeminal neuralgia being listed as a disorder that responds to greater occipital nerve blocks. In addition,
there is growing number of neurophysiological and clinical data suggesting modulation of input into second order neuronal processing in the
trigemino-cervical complex.2 Animal studies demonstrate functional connections of C2 with trigeminal neurons and supports the possibility of
referral pain to the lower jaw from C2.3 These two nerves may converge at the caudal part of the trigeminal nucleus in the brainstem and this
modulation at the level of the second-order neurons may explain the “referred pain” demonstrated in our case. The occipital nerve may facilitate
trigeminal neuronal transmission and it’s inhibition via greater occipital nerve block may be useful in certain headache disorders.
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Ultrasound-guided C2 nerve block: transverse view
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Abstract: 907
Scientific abstract: Chronic pain

Pooled efficacy and safety from phase 3 controlled
studies of tanezumab in patients with osteoarthritis
Leslie Tive, David Radin, Alfonso Bello, Mark T. Brown, Christine R. West, Kenneth M. Verburg
Pfizer, Inc

Introduction
Tanezumab, a humanized monoclonal antibody with high selectivity and specificity for nerve growth factor, significantly reduces pain and
improves physical function and Patient’s Global Assessment (PGA) in patients with chronic pain. From June 2010 to August 2012 the US Food and
Drug Administration imposed a partial clinical hold on noncancer pain-related studies due to unexpected adverse events initially reported as
osteonecrosis that required total joint replacement.

Materials and methods (NA for case report)
Four, phase-3 placebo-controlled trials of tanezumab in patients with moderate-to-severe symptomatic knee or hip osteoarthritis (OA) completed
before the hold were pooled to evaluate efficacy in patients with severe OA (baseline Western Ontario and McMasters Universities Osteoarthritis
[WOMAC] pain score ≥7 [on 11-point numeric rating scale], WOMAC physical function score ≥7, and score of “poor” or “very poor” in PGA of OA). Nine
phase-3 controlled OA studies were pooled to evaluate safety. Patients received 1-3 injections of intravenous tanezumab 2.5, 5, or 10 mg every 8
weeks, naproxen 500 mg twice daily (BID), celecoxib 100 mg BID, oxycodone controlled release 10-40 mg BID or placebo. Efficacy was assessed using
WOMAC pain and WOMAC physical function subscales, and PGA of OA as co-primary endpoints; percentages of patients with ≥30%, ≥50%, ≥70%, and
≥90% improvement in WOMAC pain were secondary endpoints. Safety assessments included adverse event documentation, physical and neurologic
examinations, and laboratory tests. Patients who reported abnormal peripheral sensation and/or had clinically significant neurologic exam
findings underwent neurologic consultation.

Results/Case report
In the overall population in the 4 studies, tanezumab 2.5-10 mg provided significant improvement over placebo in all efficacy endpoints. Of 2979
patients across the 4 studies, 742 (25.1%) met criteria for severe OA. Tanezumab 5 and 10 mg provided significant, clinically meaningful benefit
versus placebo in the severe subgroup (p≤0.001; Figure). Significantly more patients treated with tanezumab 5 or 10 mg also reported pain
reduction ≥30%, ≥50%, ≥70%, and ≥90% (p≤0.05 for all). Substantial increases in efficacy were not noted for tanezumab 10 mg over 5 mg. Adverse
event incidence in tanezumab-treated patients was similar to patients receiving active comparator and increased over placebo-treated patients;
rates with tanezumab 5 and 10 mg were similar and elevated versus tanezumab 2.5 mg. Adverse events of abnormal peripheral sensation were
reported more frequently by tanezumab patients versus placebo or active comparator. A majority of tanezumab-treated patients whose final
neurologic consultations were categorized as new or worsening peripheral neuropathy based on clinically significant signs or diagnostic tests were
diagnosed with some form of mononeuropathy, predominantly carpal tunnel syndrome or radiculopathy; few were diagnosed with a
polyneuropathy. Tanezumab 10 mg but not 2.5 or 5 mg was associated with a higher rate of rapidly progressive OA than active comparator.

Discussion
Tanezumab provided significant improvement in pain, physical function, and PGA of OA. In severe OA, tanezumab provided significant, clinically
meaningful benefit. Non-joint-related safety was similar in patients treated with tanezumab 2.5-10 mg versus active comparator but increased
versus placebo.
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Figure. Changes in the primary endpoints for patients with severe OA in 4 pooled studies.
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Repeat “Quadriparesis” During and After Spinal Cord
Stimulator Revision Surgery
Sudheer Potru, Keith Schmidt, Asokumar Buvanendran
Rush University Medical Center

Results/Case report
A 48-year-old female with past medical history of sleep apnea and complex regional pain syndrome (CRPS) of the right upper and bilateral lower
extremities s/p spinal cord stimulator placement presented for revision of thoracic SCS electrodes and battery (IPG) replacement due to lead
migration and battery failure. Three years prior, when cervical leads were placed, she had undergone a full psychological testing workup which was
normal. Patient was consented for revision of lower extremity leads and IPG.
During surgery, the patient was given light sedation due to her sleep apnea; she was still able to communicate with anesthesia staff. Dissection
down to the lumbar dorsal fascia demonstrated intact anchors, which were removed along with the IPG and both electrodes uneventfully. Lead
placement under fluoroscopy to the left side of the T12-L1 epidural space (entry L3 level) proceeded without paresthesia or evidence of blood/CSF
upon needle placement, and the electrode was passed up to the top of the T9 vertebral body level. This was repeated on the right side.
Sedation was stopped and the patient was communicating with surgical and anesthesia staff clearly. Analysis of neurostimulation began and the
patient noted that she felt SCS paresthesias in her lower extremities and her abdomen. The leads were adjusted. After repositioning, the patient
noted that she could not feel or move either lower extremity. Approximately one minute later, the patient stated that she was unable to move her
upper extremities, and soon she was no longer responsive to questions. All hardware was removed and incisions were quickly closed and stapled.
She was turned supine and maintained a patent airway, spontaneous breathing, and stable vital signs. With extreme noxious stimuli, she awakened
more and spoke. She was taken emergently for CT scan of the brain and entire spine, which showed only minimal postsurgical air and edema in the
soft tissues at the L1-L2 level. Upon transfer to neuro ICU, she was able to move only both thumbs and wiggle her right great toe, but had intact
upper and lower extremity reflexes.
Due to this atypical exam and with no other imaging or exam evidence of acute neurologic compromise, previous records were reviewed, and a 2011
episode of weakness was noted after SCS placement that resolved in 24 hours. This raised concern for conversion/somatoform disorder, and
psychiatry was consulted. Further history revealed that her fiancé of sixteen years had recently passed, and coping was difficult. She also had other
risk factors for conversion disorder, including female gender, possession of medical knowledge, and previous transient symptoms changing with
mood. Psychotherapy and PT/OT were prescribed for her weakness, which improved with inpatient rehabilitation. She was discharged from rehab
on POD#15 with no neurologic deficits.

Discussion
Despite low incidence, somatoform disorders can present in myriad ways; it behooves pain physicians to know patients’ psychiatric history well and
have thorough evaluations performed prior to major interventions. Weakness after any spinal surgery presents cause for alarm, and we await
reading similar cases, further considerations and relevant conclusions.
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CT scan of thoracic and lumbar spine (sagittal)
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POST CRANIOTOMY PAIN: EFFICACY OF
DEXMEDETOMIDINE AS AN ADJUVANT TO LOCAL
ANAESTHETIC AGENT IN SCALP BLOCK AND SCALP
INFILTRATION
Nidhi Panda, Shankar Vallapu, Neerja Bharti, Kanchan Mukherjee
Postgraduate Institute of Medical Education And Research, Chandigarh, India

Introduction
More than 60% of patients experience moderate to severe pain in first 48 hours after craniotomy. Various drugs have been tried with varying result
and side effects. Hence regional analgesia techniques like scalp infiltration and scalp block has been tried. Dexmedetomidine has been used as an
adjutant to local anesthetics drugs in peripheral nerve blocks.
Dexmedetomidine has not been tried for postcraniotomy analgesia, therefore, we plan to assess the efficacy of dexmedetomidine with local
anesthetic agent in scalp nerve block and scalp infiltration to control post craniotomy pain.

Materials and methods (NA for case report)
A prospective, randomized, double blind controlled trial was conducted after getting approval from institutional ethics committee and obtaining
informed consent from the patients. The study was conducted in 150 patients, aged 18-70 years, of either sex, ASA class I and II, undergoing elective
craniotomy and who were able to use Numerical Rating Scale for pain after extubation. A standard anaesthesia technique was followed.
Patients were randomized into three groups of 50 each, Group BI (Bupivacaine Infiltration) received 15ml of bupivacaine 0.25% in scalp infiltration,
Group BDI (Bupivacaine and Dexmedetomidine Infiltration) received 15ml of 0.25% bupivacaine and dexmedetomidine 1 µg/ kg in the scalp
infiltration, Group BDNB (Bupivacaine and Dexmedetomidine in nerve block) received 15 ml of 0.25% bupivacaine and 1 µg/ kg dexmedetomidine in
scalp nerve block. Scalp nerve block or infiltrations were done at the end of the surgery under aseptic precautions before extubation of the patient.
Study period started in the post-operative period and continued for 48 postoperative hours during which patient’s pain score, pain free interval,
rescue analgesic (paracetamol) requirement, hemodynamic parameters, respiratory rate, oxygen saturation, PONV or any other complications
were noted. All the patients were followed up telephonically at 3 months after surgery to assess chronic pain.

Results/Case report
The three groups were comparable with respect to the demographic characteristics, site of incision, and intraoperative morphine used during
surgery. Pain free period was longer in group BDNB (scalp nerve block) than group BDI and group BI (scalp infiltration).(P<0.0001) When
Dexmedetomidine was added to bupivacaine, pain free period was longer (BDNB and BDI) than bupivacaine alone (BI) (p< 0.0001). Pain scores were
lower in group BDNB than in group BDI and group BI. (P < 0.05) Dexmedetomidine when added to Bupivacaine total rescue analgesic (Inj.
Paracetamol) requirement was decreased by 56% and 23% at 24hours, 54% and 19% at 48hours in Group BDNB and Group BDI respectively
compared to control group (group BI). Number of patients having chronic headache at 3 months was 12%, 10% and 4% respectively in group BI, BDI
and BDNB. No patient developed desaturation, or respiratory depression during study period.

Discussion
Scalp nerve block is superior to scalp infiltration in providing pain relief after craniotomy. Addition of dexmedetomidine (1µg/kg) to bupivacaine
prolonged the pain free period and decreased the analgesic requirement in postoperative period.
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Pharmacophore Derivatives of Phloretin: 1,3,5Trihydroxybezene (phloroglucenol) and 2,4,6Trihydroxyacetophenone (THA) Provide Complete
Hepatoprotection in A Mouse Model of Acetaminophen
Toxicity
Boleslav Kosharskyy, Amaresh Vydyanathan, Naum Shaparin, Lihai Zhang, Brian Geohagen, Richard LoPachin
Montefiore medical Center, Albert Einstein Medical College

Introduction
Acetaminophen (APAP) overdose is one of the most common causes of acute liver failure (ALF) in Europe and North America [1]. Our previous
research demonstrated that 2-acetylcyclopentanone (2-ACP), a 1,3-dicarbonyl enol, provided nearly complete hepatoprotection in a mouse model
of APAP hepatototoxicity. 2-ACP and other dicarbonyl compounds can ionize in biological buffers to form nucleophilic enolates that can scavenge
(bind) electrophiles such as the toxic APAP metabolite, N-acetyl-p-benzoquinone imine (NAPQI) [2, 3]. To advance our mechanistic understanding of
enolate cytoprotection, we investigated the ability of two aromatic compounds: 1,3,5- Trihydroxybezene (Phloroglucenol) and 2,4,6Trihydroxyacetophenone (THA) to provide hepatoprotection in our APAP mouse model. Phloroglucinol (PG) and THA are 1,3-dicarbonyl
pharmacophore derivatives of phloretin, a phytopolyphenol derived from apple skins that has substantial clinical potential for treatment of
diseases and tissue injury conditions that have oxidative stress as a common molecular etiology.

Materials and methods (NA for case report)
Male C57BL/6N mice (20-25g) were divided into groups (n=12) based on corresponding treatment. THA (0.2 - 0.8 mmol/kg), PG (0.4 - 2.4) or vehicle
(phosphate buffered PEG) were administered by intraperitoneal (ip) injection 20 minutes prior to oral APAP (500 mg/kg). Survival was assessed over
7 days post-APAP and indices of oxidative stress (e.g., glutathione depletion) and liver cell death (e.g., serum ALT levels) were measured.

Results/Case report
APAP-intoxicated mice exhibited almost 90% lethality at 3 days post-APAP associated with substantial derangement of toxicity indices. THA was
substantially more potent than PG or 2-ACP hepatoprotectant and provided complete protection against APAP-induced hepatotoxicity at 0.8
mmol/kg.
Corroborative studies (not shown) indicated that ip administration of THA or Phloroglucenol (alone) were not toxic and provided dose-dependent
protection (0.2-0.8 and 0.6 - 2.4 mmol/kg respectively) against APAP hepatotoxicity. In contrast, ip phloretin administered alone over a broad doserange (0.4-2.4 mmol/kg) was highly toxic and provided insignificant protection.

Discussion
Results show that THA and Phloroglucenol administered ip can provide hepatoprotection in an animal model of APAP poisoning. Based on TAH’s
superior efficacy and extremely favorable toxicity profile it could be utilized as a basis for development of de-novo compounds for treating
acetaminophen poisoning and other hepatotoxic conditions involving conversion of parent compounds to reactive electrophilic intermediates; e.g.,
diclofenac.
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Figure 1. Effects of THA and PG on the survival of APAP-intoxicated mice.
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Successful treatment of neoplasm-related pain with
spinal cord stimulator therapy
Jerry Kalangara, Vinita Singh
Emory University

Introduction
Neoplasm-related pain continues to be a challenging problem that affects 9 million people yearly.1,2 Ten to 15% of these cancer patients receive
suboptimal pain relief.3,4 Therapy often consists of non-steroidal anti-inflammatory drugs, opioids, and adjuvant medications (such as
gabapentinoids), but medication management can be limited by undesired side effects.3 For these refractory cases, there needs to be alternative
treatment modalities. Here, we present a case of a patient with cancer-related pain of his leg successfully treated with spinal cord stimulator (SCS)
therapy.

Results/Case report
A 68-year-old man with stage IV melanoma, relapsed into left psoas muscle presented with left leg pain for 8 months. He had multiple pelvic lymph
node resections and radiation treatment of his left leg. Pain was described as continuous, sharp, and aching. Pain was rated as 7-9/10 on the pain
numerical rating scale. He trialed multiple medications including: hydrocodone, oxycodone, gabapentin, duloxetine, which were either ineffective
or intolerable due to side effects. His pain was poorly controlled with his medication regimen of acetaminophen, fentanyl transdermal patch
25mcg/hr, hydromorphone 2mg QID, and topical lidocaine patches.
Physical exam was remarkable for left leg lymphedema and erythema in left groin. There was numbness along the medial aspect of the left thigh
(non-dermatomal). Intrathecal opioid drug delivery system was considered but since patient had mild allergic reactions (rash) to multiple opioids, it
was decided to perform a SCS trial to address his predominant neuropathic pain.
He underwent SCS trial with lead placement at the top of T10 vertebrae. This provided adequate paresthesia coverage over his painful areas
including left groin and anterior thigh. After receiving 75% pain relief with SCS trial, he underwent permanent implantation of SCS with dual octrode
leads placed at the previous location.
Following implantation, he reported 85% relief and reduced his fentanyl dose by 50%. He also reported improved function and participated in more
activities. His pain remained well controlled with fentanyl patch 12.5mcg/hr and SCS at 5 months. Unfortunately, his disease burden worsened and
he developed failure to thrive. His pain continues to be fairly controlled at 8 months with his SCS and 37.5mcg/hr of fentanyl patch.

Discussion
SCS is a growing technology that has been shown to successfully treat multiple pain conditions including Complex Regional Pain Syndrome,
lumbar radicular pain, post-laminectomy syndrome, and refractory angina.5 Cancer pain is often seen as a mixed pain type with both neuropathic
and nociceptive components.6,7 This neuropathic pain component can represent 15 to 40% of chronic cancer pain.1,8 Neuropathic pain often poorly
responds to opioid therapy and there is a need for developing alternate treatment strategies. Thus far, SCS has only been scantly used for cancer
pain and represents an avenue that needs to be further explored. In our case report, we demonstrate the effective use of SCS for pain relief of
neoplasm-related leg pain. A recent Cochrane meta-analysis reflects the potential benefit of SCS therapy with cancer pain; however, there is
inadequate data to fully support its use.6
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LONG-TERM CLINICAL OUTCOMES WITH ADVANCED
SCS USING ANATOMICALLY-GUIDED NEURAL
TARGETING
Salim Hayek, Elias Veizi, James North, T. Brent Chafin, Thomas L. Yearwood, Louis Raso, Robert Frey, Kevin Cairns, Anthony Berg, John Brendel,
Nameer Haider, Matthew McCarty, Henry Vucetic, Alden Sherman, Lilly Chen, Nitzan Mekel-Bobrov
University Hospitals - Case Western Reserve Medical Center

Introduction
The efficacy of spinal cord stimulation (SCS) is affected by vertebral level and medio-lateral lead placement as well as electrode spacing. Using SCS
capable of anatomically-guided neural targeting (Neural Targeting SCS), 3-dimensional field potentials and current fractionalization that optimally
produce the desired stimulation field can be determined. Neural Targeting SCS achieves this using an algorithm to target the stimulation field with
robust specificity. We hypothesized that this new modality would be able to generate highly effective pain relief in historically challenging pain
areas, including low-back pain. We undertook a large, multicenter, observational study (LUMINA), to characterize the real world clinical outcomes
of Neural Targeting SCS in the treatment of chronic pain, including leg pain only, leg and back pain, and predominant back pain.

Materials and methods (NA for case report)
LUMINA is a retrospective, multi-center, consecutive, observational, IRB-approved study across 13 clinical sites of 213 patients (63% Female, 37%
Male) treated out to 2 years post-implant using SCS (Precision Spectra, Boston Scientific Corporation). To participate in the study, only “on label”
treatment for low back and leg pain was required. Pain intensity was measured on a 0-10 numerical rating scale – NRS. Responder Rates (≤ 50%
pain reduction) for overall and low back pain at 24 months were also calculated. Additionally, responder rates for overall, leg, and back pain at 12
months of those subjects using a previous generation system (non-Neural Targeting SCS) versus those using Neural Targeting SCS were
determined. Most subjects had 2 leads implanted with 32-contact configurations.

Results/Case report
Forty-four percent of subjects reported low back pain only, and 20% reported leg pain only. The most common location of vertebral placement of
the tip lead was T6-T8 (>80%). In all subjects (N=213) and in a subset of patients classified as “severe” (N=108, NRS >8.0), the mean overall pain
reduction was determined to be decreased 4.2 and 5.5 points at 2 years post-implant (N=117 and N=64) from baseline (7.17 and 8.75), respectively.
With regard to mean low back pain reduction, all subjects (N=89) and the subset of patients classified as “severe” (N=49, NRS >8.0) displayed a
decrease of 4.0 and 5.6 points from baseline (7.21 and 8.60) at 2 years post-implant (N=51 and N= 36), respectively. Additionally, the responder rates
at 2 years post-implant were determined to be greater than 70% for both overall and low back pain. Finally, when comparing to a previous
generation SCS system, in a statistically matched cohort, roughly a 2-fold increase in responder rate was observed for overall, leg, and back pain
out to 12 months using SCS capable of anatomically-guided neural targeting.

Discussion
Neural Targeting SCS is a novel SCS variant based on anatomical placement of the stimulation field. This large observational study showed longterm highly effective real-world overall and low-back pain relief out to 2 years. Interestingly, pain relief responder rate with Neural Targeting SCS
was ~2 times better than with a previous generation (non-Neural Targeting) system. Further study of Neural Targeting SCS will include analysis of
additional patients and carrying out a randomized controlled trial (RCT).
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Utility of Digital Subtraction Angiography in Cervical
Transforaminal Epidural Steroid Injections: Does Digital
Subtraction Improve Safety Over Live Fluoroscopy?
Andrew Rubens, Carlos A. Pino, Clarence Ivie
The University of Vermont Medical Center

Introduction
Cervical transforaminal epidural steroid injections (CTFESI) have been used for many years in the conservative management of cervical radicular
pain. Reports of severe neurological complications from CTFESI often implicate accidental intravascular injections as the mechanism of injury.i In
order to reduce the risk of serious injury during CTFESI, our ability to reliably identify intravascular needle placement is paramount.

Materials and methods (NA for case report)
IRB approval was obtained. We reviewed records from CTFESIs performed in an academic outpatient clinic from November 2008 to June 2015. Over
385 studies were performed; however, only 382 patients had complete documentation available for review. These injections were performed or
supervised by fellowship trained pain physicians. When aspiration revealed blood, the event was documented and the needle was immediately
repositioned. Contrast dye flow studies were performed only if aspiration was negative.

Results/Case report
Flow studies detected 52 intravascular needles despite negative aspiration of blood. Of the 52 positive cases, 20 were detected with standard realtime fluoroscopy without need for DSA. An additional 32 cases were found to be positive for intravascular flow using DSA despite negative blood
aspiration and negative flow study using live fluoroscopy. Of the positive flow studies reviewed, DSA nearly doubled the total number of
intravascular needles (32) detected by live, real-time fluoroscopy (20) following negative aspiration. Furthermore, the rate of intravascular
detection for live fluoroscopy (5.2%) (95% CI: 3.2% - 8.0%) and DSA (13.6%) (95% CI: 10.3% - 17.5) were significantly different (p<0.0001) when
analyzed utilizing a test of marginal homogeneity, which suggests that the likelihood of detecting intravascular uptake is not the same between
these two flow studies.

Discussion
Intravascular needle placement during CTFESI is not uncommon and inadvertent injection into the arterial blood supply of the cervical spine may
create major morbidity. An early article by Furman MB, et al concluded through a prospective study of 504 cervical transforaminal epidural steroid
injections that the overall rate of confirmed intravascular contrast injections was 19.4% when using real-time fluoroscopy.xiii Another larger study
by Nahm et. al., a total of 2145 transforaminal injections at different spine levels were performed with the overall incidence of intravascular
injection being 10.5%. xiv Of these intravascular injections, the most frequent incidence occurred with CTFESI at 20.6%. These studies used negative
aspiration and contrast injection with real-time fluoroscopy, but not DSA, to determine if intravascular injection had occurred.
In a recent prospective study by El Abd, et. al. of 150 patients receiving TFESI at the cervical, lumbar and sacral levels, DSA detected an additional
2.25% of intravascular needles over aspiration and real-time fluoro, all of which were detected in the sacral region.xvi
Digital subtraction angiography (DSA) is a technique that is widely available, but the use of this technology to enhance visualization of imageguided injections performed in pain clinics has been reported only intermittently. Based on the results of our study, one may speculate that the
detection rate of intravascular needle placement could be significantly improved with DSA.
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Right C6-7 Transforaminal epidural: Antero-posterior fluoroscopic imaging (left) and its corresponding digital subtraction image (right).
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Rifampicin drug interaction as cause of intractable acute
postoperative pain
Jaime Garzon, Haris Bokhari, Jingping Wang
Massachusetts General Hospital

Introduction
Prosthetic joint infection is a serious complication of arthroplasty that is associated with significant mortality, morbidity and costs.1 Rifampicin is
broad spectrum antibacterial that is used in patients with prosthetic joint infections.2 This medication is a potent cytochrome P450 inducer which
increases the rate of metabolism of many other drugs.3 Opioids are widely used for postoperative pain management, and oxycodone in particular, is
metabolized by the cytochrome P450 system. We present a case of uncontrolled acute postoperative pain secondary to rifampicin drug interaction
with oxycodone.

Results/Case report
51-year-old male with past medical history of obstructive sleep apnea, substance abuse, hypertension and seizure disorder. He had osteomyelitis on
left tibia following a total knee arthroplasty, requiring Ciprofloxacin and Rifampicin therapy for 6 months. He presented for removal of external
fixation and insertion of tibial nail and spacer while receiving the aforementioned antimicrobials. On postoperative day (POD) 0, his pain control
regimen included Oxycodone Extended-release (ER) 10MG every 12 hours, oxycodone immediate-release (IR) 5-15MG PO every 3 hours PRN and
intravenous (IV) morphine 2-4 MG IV every 3 hours as needed for breakthrough pain. This regimen was maintained for about 20 hours with poor pain
control, providing pain relief only with IV morphine, although inadequate. His physical examination showed no complications from surgery. Acute
pain service was consulted on POD1 recommending discontinuation of oxycodone IR and ER whilst starting Morphine Sulfate IR 15-30mg by mouth
every 3 hours as needed for pain and Morphine sulfate ER 15mg by mouth every 12 hours, gabapentin, Acetaminophen and tizanidine. Upon follow
up the next morning, he described vastly improved pain scores coinciding with the opioid rotation. (Table 1)

Discussion
Drug interactions are oftentimes unnoticed and can result in deleterious consequences for the patient. Rifampicin, a wide spectrum antibiotic has
proven to be effective in prosthetic joint infections2 due to its property to remain fixed to prostheses and resists rapid washout. 3 Rifampicin’s
inducing properties on the cytochrome P450 system,4 makes it a medication that requires careful monitoring of concomitant medications
prescribed.
Oxycodone’s metabolism occurs in the liver, primarily from CYP3A4, and to lesser degree CYP2D6 isoenzymes.4 Morphine metabolism occurs via
glucuronidation by phase II metabolism enzyme UDP-glucuronosyl transferase-2B7 (UGT2B7).4 The different metabolic pathways explain the pain
control failure with oxycodone and the successful pain control with morphine sulfate in our patient.
Some authors have suggested dose adjustment of oxycodone when used concomitantly with rifampicin.5 However, we discourage such approach
as most of this patients have chronic pain with longstanding opioid therapy. As rifampicin therapy eventually will be discontinued, oxycodone levels
can theoretically increase in the outpatient setting, increasing the risk of overdose.
We consider important to raise awareness of drug interactions such as the one presented in this report, as polypharmacy is increasingly more
common in patients with multiple comorbidities.
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Anodal Transcranial Direct Current Stimulation for
treatment-resistant chronic foot pain : a pilot study
Anaida Abagyan, Bahaa Amer, Dhaval Patel, Erato Giokas, Michael Paula, Tyrone Mayorga, Yasmin Sarraf, Fortunato Battaglia
New York College of Podiatric Medicine

Introduction
Chronic lower extremities pain affects approximately 25% of the elderly people and is associated with decreased physical activity, increased risk of
falls and psychiatric co-morbidity (1). Anodal Transcranial Direct Current Stimulation (tDCS) is a non-invasive technique for brain stimulation that
has been shown to modulate cortical excitability and to improve pain symptoms in patients with different types of chronic pain (2). The objective of
this pilot study was to investigate the effect of primary motor cortex (M1) anodal tDCS treatment on pain intensity, pain-related anxiety, depression
and disability in patients with chronic lower extremities pain .

Materials and methods (NA for case report)
Methods: Ten elderly patients with symptomatic treatment-resistant plantar fasciitis participated in the study. tDCS was transferred by a pair of
saline soaked surface sponge electrodes. The anode electrode was placed over the leg motor area contralateral to the symptomatic foot. The
cathode electrode was placed over the supraorbital area contralateral to the stimulated motor cortex. This electrode position has been shown to be
effective to enhance the excitability of the primary motor cortex . A constant current of 2 mA intensity was applied for 20 minutes daily, for 5
consecutive days (2). The outcome measures were obtained at baseline (T0), at the end of the tDCS protocol (T1), after a follow-up period of one
week (T2) and four weeks (T3). The effect of tDCS on pain intensity and on foot functions was assessed using the Visual Analog Scale (VAS) for pain
and the Foot Function Index (FFI). The Pain Anxiety Symptoms Scale-20 (PASS-20) was administered for the evaluation of the anxiety responses
specific to pain. Depressive symptoms were assessed with the Hamilton Depression Rating Scale 17 items (HDRS). Patients were asked to keep a
pain medication use diary (number of tables used in the week before treatment, during the treatment week, during the post-treatment week and
during the fourth week post-treatment).

Results/Case report
No side effects were reported. Anodal tDCS treatment was associated with a significant decrease in pain intensity (p<0.0001), FFI (p<0.0001) and
PASS-20 (p<0.0001) scores. The improvement lasted up to four weeks after treatment. In addition, the treatment was associated with significant
decrease in pain medication intake(p<0.0001). There was no significant effect on depressive symptoms

Discussion
Our results show that anodal tDCS of the primary motor cortex in elderly patients with chronic lower extremity pain is a safe and effective
treatment to control pain intensity and psychiatry comorbidity. Because tDCS seems to be able to change the state of local cortical excitability, the
reduction of the pain intensity after this treatment might be related to an up-regulation of motor cortex activity (3). Furthermore, other
mechanisms such as the modulation of the N-methyl-D-aspartate receptors and neuroplasticity have been suggested to be involved in therapeutic
neuromodulation of pain perception (2).
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Does increasing the duration of low dose outpatient
ketamine infusion improve outcomes in chronic
neuropathic pain? A pilot study in patients undergoing
repeat ketamine infusions.
Cathleen Kenary, Ramon Go, May Chin, Richard Amdur
George Washington University School of Medicine and Health Sciences

Introduction
Background: Chronic pain can significantly impacts a patient’s quality of life (QOL). Ketamine is a N-methyl-d-aspartic acid receptor antagonist
with both anesthetic and analgesic properties. Outpatient ketamine infusions at sub-anesthetic doses have been shown to provide relief in patients
with chronic neuropathic pain. At our institution, patients routinely undergo four-hour infusions. A number of patients report benefits and
consistently return for repeat infusions. In this pilot study, we compared a four-hour and a subsequent five-hour infusion in the same patient, to
determine if a longer duration of infusion or a higher daily dose of ketamine improved QOL outcome measurements.
Objective: To determine whether increasing the duration of low dose ketamine infusion improves QOL outcome measurements in patients
undergoing repeat infusions for chronic neuropathic pain.

Materials and methods (NA for case report)
With institutional approval, we examined the QOL outcome measurements in patients who initially received a four-hour ketamine infusion on three
consecutive outpatient days, followed by a five-hour ketamine infusion on three consecutive days several months later. The ketamine doses were
sub-anesthetic and ranged from 0.2mg/kg/hr to 1mg/kg/hr among the patients studied. Patient were required, at both four and five-hour sessions,
to complete a survey assessing the impact of their chronic pain on aspects of their QOL (overall daily pain score, general activity, walking, work,
relationships with others, sleep, and enjoyment of life) before receiving ketamine infusion and two to four weeks after ketamine infusion. The
patients ranked the impact of pain on QOL from a scale of zero (no impact) to ten (severe impact). Overall change in QOL both prior to treatment
with ketamine infusion and after administration were evaluated. Four predictors (age, sex, race, and pre-treatment score) were also used in order to
evaluate any change in QOL due to demographics. In order to compare scores from the four-hour and five-hour infusion sessions, a paired twotailed t-test was used.

Results/Case report
In each patient undergoing first a four-hour ketamine infusion and later a five-hour ketamine infusion, we found no significant difference in QOL
outcome measurements between the four-hour and the five-hour infusions.

Discussion
Outpatient ketamine infusions have been shown to provide relief in patients with chronic neuropathic pain. In our patients who have continued to
benefit from repeat infusions every few months, increasing the dose of ketamine or the duration of infusion did not significantly impact the QOL
outcome measurements. This is a pilot study. We hope to continue to study the impact of dose and duration of infusion further with a larger patient
population.
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Urine Drug Screening and No Shows among Chronic
Pain Patients
Adam Romman, Brian Aduddell, Partha Krishnamurthy, Govindaraj Ranganathan, Courtney Williams, Gulshan Doulatram
UTMB

Introduction
Given the increase in prescription of opioids for managing chronic pain (1,2), and the concerns about misuse thereof (3), monitoring of patients with
urine drug screening (UDS) has become a de facto standard on chronic opioid therapy (2,4-6). Although there is considerable research on the ability
of UDS to detect misuse behaviors, the effect of UDS on post-screening adherence behaviors of no-shows and unannounced drop-out from clinic has
not been studied.

Materials and methods (NA for case report)
IRB approval was obtained for this study. This was an observational cohort study of electronic medical records of 4448 clinic visits by 723 pain
patients (65% female) at a single urban academic pain-clinic looking at UDS exposure on first visit and subsequent no-show visits. Statistical
methods include logistic regression and non-proportional hazards survival modelling.

Results/Case report
Analyses indicated that UDS exposure in first visit is associated with increased risk of no-show in the second visit (OR = 2.73, p<.0001); no-show rate
was 10.24% for those without UDS compared to 23.75% for those with a UDS (Figure 1). Among those tested, no-show rate was 35.44% for those
testing positive for illicit substances on UDS compared to 21.43% for those testing negative (Figure 2). Non-proportional hazards survival analysis
shows that risk of dropout increased by 100.3% with every additional UDS (HR 95% CI: 1.53 to 2.61).

Discussion
The results indicate that UDS is associated with increased no-shows and dropout from clinic subject to limitations of observational studies such as
selection bias and confounded by unobserved variables. These results call for additional prospective randomized studies to assess the impact of
UDS, and where patients go when they dropout from the clinic.
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Figure 1 describes the relationship between UDS in the first visit and completion status of the second visit. The difference between the UDS-Yes and UDS-No groups was statistically significant
in a logistic regression model.

Figure 2 describes the relationship between whether UDS completion status of the second visit. Note the no-show rate for those testing negative (21.74%) is higher than the no-show rate for
those not tested (10.24%, from Figure 1).
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Lumber Epidural Injections with Platelet Rich Plasma for
the Treatment of Radiculopathy
Neil Kamdar, Adam Young, Lubenow Timothy
Rush University Medical Center

Introduction
Platelet rich plasma (PRP) has been shown to be an effective treatment for a variety of musculoskeletal disorders including patellar tendinosis,
Achilles tendinopathy and lateral epidcondylosis3. PRP contains elevated concentrations of platelets and a variety of growth factors thought to
play a role in the healing cascade and has been shown to aid in the regeneration of connective tissues1. However, a literature review showed a
paucity of data regarding PRP use in the spine with a focus on alleviating symptoms associated with disc pathology. With patient permission, we
present a case where the off-label use of PRP in the lumbar epidural space was shown to be effective in the alleviation of radiculopathy that had
become refractory to epidural steroid injections.

Results/Case report
57 year old man with CRPS in the left lower extremity, appropriately controlled with medication management, presented with lumbar
radiculopathy pain in the in the distribution of the L4 and L5 nerve roots in the right lower extremity. This was consistent with MRI findings of disc
space narrowing, a 4-5mm broad based disc protrusion and herniation producing marked central canal stenosis at these levels. Interventional
treatment consisting of LESI's provided him a 60-80% improvement in his radicular pain. However the effect seemed to wane, requiring repeat
injections every 3-5 months. His medication regimen included hydrocodone/acetaminophen 10/325mg four to six times per day. Together, these
forms of treatment allowed him an increase in his walking tolerance as well meet the once a week travel requirement for his work.
The effects of LESI's appeared to have less and less effect on his symptoms over the course of 20 years. His pain began to prevent him from
completing his daily activities and limit his functional capacity. He declined surgical intervention and therefore it was suggested that lumbar
epidural PRP injections may provide more durable pain relief. He underwent a series of 3 lumbar epidural PRP injections consisting of 6mL of PRP.
Following the injections, he had a greater than 60% improvement in his pain symptoms initially and now reports a greater than 80% improvement
of his pain most recently. Unlike steroid injections, the benefit of PRP injections has been maintained. Additionally, his injections have been less
frequent overall. His overall functionality and exercise tolerance has been preserved with this change in lumbar epidural injectate.

Discussion
In healthy spines, intervertebral discs form fibrocartilaginous joints allowing movement and shock absorption. In our patient, intervertebral disc
herniation led to central canal stenosis that eventually became refractory to epidural steroid treatment. PRP has become increasingly popular as
meta-analysis and double blind studies have demonstrated it as an effective treatment for connective tissue, cartilaginous and joint pathology2. In
our patient, PRP was shown to be an effective treatment in the relief of radicular pain. There is limited literature discussing the use of PRP in the
epidural space in the treatment of lower back pain. We believe further study of this novel, off label, treatment modality is clearly needed to
understand the short and long-term benefits of epidural PRP injections.
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Injection of PRP after Contrast Injection under Fluoroscopy

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

14th Annual Pain Medicine Meeting
Thursday, November 19, 2015–Saturday, November 21, 2015
Miami

Abstract: 933
Medically Challenging Cases (report of up to 4 cases)

Hemofiltration port insertion under regional anaesthesia
Dr Jessica Eleanor Malanjum, Dr Pamela Chia Xian Qing, Dr Tay Yoong Chuan
Singapore General Hospital

Introduction
Hemofiltration catheters in the peritoneum are commonly inserted under local or general anaesthesia in renal failure patients at various stages of
fluid overload. General anaesthesia for the mini laparotomy or laparoscopy may result in hemodynamic changes in the patient with multiple
comorbidities, while local anaesthesia and transversus abdominis plane blocks have minimal coverage for visceral pain with short duration of
analgesia post-operatively.

Materials and methods (NA for case report)
Verbal consent for case report was obtained from the patient prior to submission of this abstract. All identifying markers of the patient have been
removed from this report.

Results/Case report
We present a case of an open procedure done under thoracic paravertebral nerve block and sedation for an open right sided insertion of peritoneal
dialysis (tenchkoff) catheter. 10mls of 0.5% Ropivacaine with 5mls of 1% Lignocaine was injected into the T9/10 paravertebral space while observing
the pleura pushed downwards. This was repeated at the T8/9 paravertebral space.
The patient tolerated the procedure well with minimal oral analgesia postoperatively. Dialysis commenced via the new catheter and he was
discharged the following day uneventfully.

Discussion
Thoracic paravertebral nerve block is a viable option for patient in relative fluid overload as an alternative to general anaesthesia with more
complete analgesia compared to local anaesthesia and possibly less hemodynamic changes compared to other central neuraxial blocks.
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Prevalence of Aberrant Medication-Related Behaviors in
Chronic Cancer Pain Patients in the National Cancer
Institute of Egypt.
Ghada Bashandy, Mohammed Elfaramawi
National Cancer Institute, Cairo University, Egypt

Introduction
Cancer survival rates and longevity continue to improve, and the incidence of chronic pain in long-term cancer survivors is not insignificant;
therefore, patients may have a longer exposure to opioid therapy. 1,2 Despite the high comorbidity of addictive disorders and chronic pain, little
attention is devoted to recognizing and managing addictive disorders in cancer patients. 3 However data are not available to establish the true
magnitude of aberrant medication-related behaviors in chronic cancer pain patients. The Current Opioid Misuse Measure (COMM) was found to
have promise as a brief, self-report measure of current aberrant drug-related behavior.4 The current study aimed to evaluate the prevalence of
aberrant drug-related behavior among cancer patients who suffer from chronic pain, using the COMM.

Materials and methods (NA for case report)
Cancer patients with chronic pain currently on opioid treatment were recruited in the study. All patients signed informed consents and assured that
the information obtained for the study would remain confidential and would not affect the medical services which they receive. All patients were
asked to answer all 17 items of the COMM.4 The rating was add of all the questions. A score of 9 or higher was considered a positive. Prevalence of
opioid misuse was calculated. COMM scores were compared across gender, education and medical conditions categories. Data on daily opioid
and\or tramadol consumption and number of opioid rotations were also collected. Information on pain site and severity were recorded.

Results/Case report
Of the patients prescribed opioid therapy 76% of patients had a COMM score of 9 or higher. That’s to say 76% of the study patients were abusing or
misusing their medication. There was no statistically significant difference between those patients with positive or negative scores as regard
tramadol as well as opioid doses. Pain severity measured by visual analogue scale was similar in those who were abusing or misusing opioids and
those who were not (Table).

Tramadol (mg/day)
(Score ≥ 9 =116)
(Score < 9 = 37)
Morphine or equivalent
(mg/day)
(Score ≥ 9 = 48)
(Score < 9 = 18)
Vas (0-10)
(Score ≥ 9 =106)
(Score < 9 =36)
*Mean (SD)
**Median (25th – 75th)

Discussion

Score ≥ 9
*386.67 (120.89)

Score <9
*403.22 (118.97)

P value
0.68

**180.00
(120.00 – 340.00)

**255.00
(60.00-450.00)

0.30

** 2.00
(0.00 – 5.00)

**1.50
(0.00 -4.00)

0.45

14th Annual Pain Medicine Meeting
Thursday, November 19, 2015–Saturday, November 21, 2015
Miami

In the current study it was found that 76% of cancer pain patients were abusing or misusing their medication. This magnitude was much greater
than expected from previous studies. In a previous review the prevalence of addiction was from 0% to 7.7% in cancer patients depending of the
subpopulation studied and the criteria used.5 Also low prevalence of drug abuse has been reported in the cancer population, with 3% of psychiatry
consultations in a single cancer center being requested for managing issues related to drug abuse. It was suggested that the epidemiology of
substance abuse in cancer patients remains largely understudied and needs clarification.6 Universal precautions should be adopted for all patients,
including those being treated for cancer-related pain. 7
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Organisation of UK wide Advanced Pain Trainee Study
Days for FFPMRCA exam preparation
Salmin Aseri, Hadi Bedran, Sandesha Kothari
The Walton Centre NHS Foundation Trust

Introduction
The Faculty of Pain Medicine(FPM) of the Royal College of Anaesthetists of the UK introduced, Advanced Pain Training curriculum which is delivered
over a minimum 12 month period in a designated multi-disciplinary specialist centres where trainees are expected to undertake a wide variety of
training in pain management. Advanced Pain Training is considered the minimum required for those aiming for a consultant appointment with
sessions in pain medicine. As the FFPMRCA exam is being conducted only since Sept. 2012 there are limited resources and study material available
including sample questions. So to support Advanced Pain Trainees (APT) the study days have been organised by the Education Steering Group of
the London Pain Training Advisory Group (LPTAG). They are open to all APT's and there is no need to book in advance.

Materials and methods (NA for case report)
Following Advanced Pain Trainee Study Days were organised from September 2014 to July 2015.
Dates/ Topics allocation / coordinator
Monday 15 Sept 2014 / Introduction to APT / Dr Ian Goodall, Dr Sandesha Kothari & Dr David Pang
Tuesday 14 October 2014 /Acute Pain/ Opioids and chronic pain / Dr Jayne Gallagher
Wednesday 12 November 2014 / Communication skills/ Role play/clinical examinations / Dr Jonathan Berman
Thursday 11 December 2014 / Central Neuropathic pain / Dr Jayne Gallagher
Friday 16 January 2015 Fibromyalgia/CRPS/ Psychological interventions: ACT/Mindfulness / Dr Victor Mendis
Monday 16 February 2015 / Medico-legal/Pelvic pain/Headache / Dr Sandesha Kothari
Tuesday 17 March 2015 / Interventional day/ Anatomy / Low back/ Implantable devices/ Evidence for interventions/Radiology / Dr Vivek Mehta
Wednesday 15 April 2015 / NHS plan/ Commissioning: Understanding funding /Issues for Prospective New Consultants
Thursday 14 May 2015 / Cancer/ Rhematology/Philosophy& Ethics / Dr Mike Platt
Friday 19 June 2015 / Research/Paediatric Pain / Dr Suellen Walker
Tuesday 07 July 2015 / MSK Sypmtoms and Examination Skills / Dr Hadi Bedran & Dr Arif Ghazi

Results/Case report
The results of the feedback from trainees was 85% trainees said the study day were excellent to very good and 10% trainees said it was Good.
The trainees come from all over UK including from Aberdeen (Scotland), Wales, Manchester, Liverpool, Birmingham to attend the study days.
APT's who attended study days were successful in FFPMRCA exam in first attempt.

Discussion
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These study days are extremely useful days for the Advanced Pain Trainees as there is limited teaching available for chronic pain and FFPMRCA
exam in the UK. Following are some of the special points:
1. Organised and delivered by expert and experienced consultants
2. Accredited and approved by London Academy of Anaesthesia and London Deanery
3. Co-advertised by Faculty of Pain Medicine as the only formal pain teaching to APT's in the UK.
4. Completely volunteer based, i.e no fees for consultants/speakers and organisers.
5. Presenters range from clinical Consultants to PhD candidates and academic professors. We also included multi-disciplinary team e.g.
specialist pain nurses, physiotherapists, osteopath, radiologists.
6. We covered the FFPMRCA curriculum and Topics are updated based on trainee feedback (the most powerful aspect of these teaching days)
7. Lunch & refreshments was provided
8. Venue central, academic institute with excellent facilities
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Use of intraoperative arteriogram to determine blood
vessel dynamics pre- and post brachial-plexus block
Nihal Eisa, Clendenen Steven
Mayo Clinic Jacksonville

Introduction
Raynaud's phenomena is a disorder consisting of vascular constriction which results in pallor, cyanosis, hyperemia, and occasionally necrosis of
involved areas1. One long term treatment of this disorder involves performing a periarterial sympathectomy to increase vascular flow1. Routinely,
Doppler imaging is conducted during this procedure to measure vessel diameter, peak velocity and pulsatility index to determine success. Rather
than utilizing Doppler, we used angiography pre- and post- intraoperative brachial plexus block to determine flow through the vessels. Angiography
is considered the gold standard of detecting vascular disease however its use has not been documented as routine in periarterial
sympathectomies1,2.

Materials and methods (NA for case report)
NA

Results/Case report
In a 51 year old man with history of severe Raynaud's phenomena and scleroderma, we performed an intraoperative brachial plexus block and
compared pre- and post-block angiograms to determine potential benefits of later performing a periarterial sympathectomy. The block was
conducted with 30ml of 1.5% mepivicaine via a single shot supraclavicular nerve block approach in one arm. This was compared to an intra-arterial
injection of 30mg papaverine and 300mcg nitroglycerine in the other arm and also compared to a pre- and post-block Doppler study performed a
few days before the angiogram procedure. Prior to brachial plexus block, we found the palmar arch to be mildly diseased and discontinuous due to
focal spasm and found patent digital arteries proximally which were diminutive distally due to spasm. The post brachial plexus block arteriogram
showed significant improvement in arterial flow distally within the hand and the fingers with some resolution of the distal digital artery spasm. Preand post- image findings were very similar in the respective papaverine-nitroglycerine versus nerve block groups. In contrast, we were able to
determine peak systolic velocity and time averaged peak velocity via Doppler, pre- and post- block, in the distal radial artery distribution but were
unable to determine pre-block calculations in the distal ulnar distribution.

Discussion
Although Doppler imaging is non-invasive, it is known to be highly operator dependent and have a high false negative rate when detecting small
occlusions3. Although angiography may have more accurate results, it is invasive and does come with risks such as kidney injury and contrast
reactions4. We propose that angiography is superior to Doppler imaging in determining the success of periarterial sympathectomy with the caveat
that the appropriate patients are chosen for this type of imaging. Further research will be needed to weigh the pros and cons of Doppler versus
angiography or to determine the success of a combined approach such as contrast enhanced Doppler.
Patient approval was given for this submission.
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Abstract: 945
Scientific abstract: Chronic pain

Chronic Pain Agreement Violations in Patients with
Cancer; Incidence and Associated Risk Factors
Justin Tokorcheck, Justin Tokorcheck, Brandon Seifert, Kristopher Attwood, Oscar DeLeon-Casasola
State University of New York at Buffalo

Introduction
Opioids are the mainstay for treatment of cancer pain1. This requires assessment of compliance in light of the opioid abuse epidemic2. Despite pain
agreements, non-compliance and abuse remain problems. This study investigated abuse incidence in cancer patients.

Materials and methods (NA for case report)
IRB approval and patient-signed consents were obtained. Urine toxicology screens in 283 individuals over a 24 month period were followed
by monthly tests for 6 months. Demographic data included age, gender, race, marital and smoking status, history of EtOH or substance abuse, and
psychiatric illness. Abuse is positive testing for a non-prescribed opioid and/or any illicit substance. Diversion is absence of the prescribed opioid(s)
in urine. Abuse rates were tabulated at all visits. Statistical analysis was performed in SAS v9.3 (Cary, NC) with 95% confidence intervals
determined via the Agresti-Coull method with p-values less than 0.05 considered statistically significant. Associations between abuse,
demographics, visits, and visit type were evaluated with Fisher exact or Chi-square tests.

Results/Case report
Table 1
Total All Visits
Total First Visits

Abuse
58.25% (64.15-52.34)
48.42% (54.40-42.44)

Diversion
27.72% (33.09-22.35)
19.65% (24.44-14.86)

Other Opioid
24.91% (30.11-19.72)
17.89% (22.52-13.27)

Other Substance
33.68% (39.35-28.02)
29.12% (34.57-23.67)

* Confidence intervals in parentheses
Table 2
Male
Female
< 30 yr
30-50 yr
50+ yr
White
Black
Other
Table 3
Single
Married
Div/Sep
Smoker
Non-smok
Hx Sub
No Hx Sub

Over All Visits
Abuse
60.1%
56.3%
76.5%
62.8%
54.1%
54.3%
67.5%
55.6%

Diversion
23.6%
32.6%
23.5%
30.9%
26.7%
23.4%
38.8%
33.3%

Opioid
25%
25.2%
29.4%
25.5%
24.4%
22.9%
32.5%

Illicit
43.2%
23%
64.7%
39.4%
27.3%
31.9%
37.5%
22.2%

First Visit
Abuse
53.4%
43.7%
70.6%
51.1%
45.3%
46.8%
55%
33.3%

Diversion
16.9%
23%
11.8%
21.3%
19.8%
16.5%
30%
11.1%

Opioid
20.3%
15.6%
23.5%
14.9%
19.2%
18.1%
20%

Illicit
37.2%
20.7%
58.8%
34%
23.8%
27.1%
33.8%
22.2%

Over All Visits
Abuse
65.4%
51%
56.8%
67.4%
51.3%
76.5%
52.8%

Diversion
33.8%
20.8%
27.3%
31.2%
26.1%
23.5%
32.4%

Opioid
30.1%
20.8%
20.5%
29.7%
22.7%
41.2%
21.6%

Illicit
47.1%
21.9%
22.7%
42%
24.4%
64.7%
21.6%

First Visit
Abuse
53.7%
42.7%
50%
58.7%
40.3%
64.7%
42%

Diversion
24.3%
12.5%
22.7%
23.9%
16%
17.6%
23.3%

Opioid
19.1%
17.7%
15.9%
21%
16.8%
23.5%
14.8%

Illicit
41.2%
19.8%
18.2%
37.7%
21%
52.9%
19.9%

14th Annual Pain Medicine Meeting
Thursday, November 19, 2015–Saturday, November 21, 2015
Miami

* Statistically significant data in bold italics
* “All Visits” p-values: gender<0.001, smoking=0.011 for abuse and=0.004 for illicits, race=0.029, marital status<0.001, history of substance
abuse<0.001
* “First Visit” p-values: gender=0.003, age=0.005, race=0.037, marital status<0.001, smoking=0.004 for abuse and illicits, history of substance
abuse=0.004

Discussion
Incidence of abuse and diversion were significantly higher than in other non-cancer pain studies3. A possible explanation is the referral to this clinic
patients who are difficult to treat or exhibit aberrant behaviors which may not represent all oncology patients. Associations were seen between
smoking and abuse, race and diversion, gender/marital status/smoking status/history of substance abuse and illicit consumption over all visits.
Associations were seen between smoking and abuse, race and diversion, age/gender/marital status/smoking/history of substance abuse and illicit
consumption at first visits. These findings suggest that patients treated at specialized cancer pain clinics should be monitored for opioid abuse and
diversion.
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2. deadiversion.usdoj.gov/arcos/retail_drug_summary/index.html
3. Martell BA, et al. Ann Intern Med. 2007;146:116-27
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Abstract: 947
Medically Challenging Cases (report of up to 4 cases)

Permanent neuromodulation for the treatment of celiac
plexus syndrome and total parenteral nutrition
dependence
Weston Shertzer, Kalyan S. Krishnan, Brian Monroe, Darren L. Jacobs
Geisinger Health System

Introduction
Celiac plexus neurolysis has been classically used to treat pain arising from the abdominal viscera in cancer patients. We present a case of
implementing permanent neuromodulation to achieve long-term pain relief in a patient with celiac plexus syndrome and total parenteral nutrition
(tpn) dependence following gastric bypass surgery.

Results/Case report
A 56-year old female with recurrent, postprandial, epigastric abdominal pain for eight years following gastric bypass surgery presented to our pain
clinic. She had undergone multiple surgical and endoscopic interventions in the prior years that failed to reveal any anatomic or vascular etiology
to the pain. She had failed multiple pharmacologic regimens to control her symptoms. The pain had progressed to the point she became unable to
eat, severely malnourished, and tpn-dependent for two years. Our initial treatment was a retrocrural celiac plexus block that provided significant
relief of her pain, such that she was able to eat a steak dinner the same day. She then underwent a series of celiac plexus blocks over a 15-month
period that provided effective relief for approximately two months at a time. The temporary but significant impact of the celiac plexus blocks
prompted investigating a more long-term solution. The patient then underwent a successful one-week trial of a dorsal column spinal cord
stimulator (SCS), followed by permanent SCS placement with electrodes in the epidural space over T5-T7 (Fig. 1) connected to a pulse generator.
Immediately following implantation of the SCS, the patient was able to resume oral intake and tpn was discontinued. Two months following
implantation of the SCS, the patient continues to maintain adequate oral nutrition with significant reduction in her pain. She has been able to
maintain her body weight and nutritional status without the need for parenteral assistance.

Discussion
Treatment of chronic abdominal pain is complex, as consideration must be given to anatomic, physiologic, and neuropathic etiologies. Celiac
plexus syndrome is a condition of neuropathic abdominal pain arising from periaortic nerve plexuses. Modulation of these abnormal neuronal
discharges with a permanent SCS is a novel concept and can be considered for treatment in select patients.
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Figure 1: Fluoroscopy showing placement of electrodes over T5-T7 region
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Abstract: 953
Medically Challenging Cases (report of up to 4 cases)

Evaluation of pain relief using quantitative sensory
testing (QST) after lidocaine infusion in a patient with
erythromelalgia
Asmitha Sathiyakumar, Claudia Campbell, Matthew Hand, Kayode Williams
Johns Hopkins University

Introduction
Erythromelalgia (EM) is a rare and chronic condition characterized by intense episodes of erythema, warmth, and burning pain in the distal
extremities. Symptoms are exacerbated by increases in temperature while relief is achieved with cooling. While the exact etiology remains
unknown, EM is associated with both vasculopathy and small fiber neuropathy. Specifically, neurophysiological studies suggest denervation of
smaller nerve fibers compared to larger nerve fibers. Erythromelalgia has also been shown to be associated with mutations in Nav1.7 sodium
channels. EM has no definitive therapy, however, reports of intravenous lidocaine infusion have been shown to provide relief likely by interrupting
nerve conduction via sodium channel blockage centrally and peripherally. Quantitative sensory testing is a modality that can determine an
individual’s pain threshold to incremental increases in temperature and/or pressure. Previous studies have shown that patients with EM have
higher heat and pressure thresholds compared to control patients. We report the use of quantitative sensory testing (QST) to evaluate pain relief
and reduction in sensory thresholds in a patient with EM after treatment with intravenous lidocaine infusions.

Results/Case report
A 67-year-old woman with a past medical history of hypothyroidism and ten-year history of EM presented to our tertiary interventional pain clinic
after failing multiple oral medications. She preferred a non-invasive treatment modality and therefore intravenous lidocaine infusion was offered.
A bolus dose of lidocaine at 1mg/kg was infused over 5 minutes followed by an infusion of 4mg/kg over 40 minutes. To assess improvement in
symptoms, QST, specifically heat pain and pressure pain thresholds, was utilized prior to and after infusion along with measurement of several selfreport questionnaires. QST demonstrated increased sensitivity to both heat pain threshold on the foot (42.6oC to 39.0 oC) and pressure threshold on
the toe (595 to 284.5) after treatment. She also reported improvements on psychological measures. Specifically, a reduction in pain catastrophizing
(Pain Catastrophizing Scale; 21 to 8), reduced pain (Brief Pain Inventory, 5.8 to 3.3; SF-36; 60 to 80) pain interference (PROMIS pain interference; 13 to
7), and reduced pain disability (Pain Disability Index; 12 to 4) were observed. Qualitatively, the patient also reported obtaining improved sleep since
treatment was initiated.

Discussion
Currently, there is no standard therapy for patients with EM. Our patient experienced substantial pain relief and improvement in her quality of life
after intravenous lidocaine infusion as demonstrated by standard pain questionnaires. The reduction in threshold measures obtained through QST
after IV lidocaine infusion may suggest a normalizing of some neuropathic elements (such as numbness) that the patient originally reported. Since
studies suggest that EM is mediated by mutations in the NaV1.7 channels, blockage of these channels by lidocaine may explain her enhanced
sensory thresholds to heat and pressure. However, further studies are necessary to explore the precise mechanisms and implications of lidocaine
use in patients with EM.
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Abstract: 954
Medically Challenging Cases (report of up to 4 cases)

Use of Spinal Cord Stimulator (SCS) in a case of
refractory neuropathic pain due to Syringomelia
Bryan Aduddell, Adam Romman, Scott Burlison, Gulshan Doulatram
UTMB

Introduction
Syringomyelia is identified by a syrinx (cyst) that forms within the spinal cord that can expand and cavitate the spinal cord over time leading to
weakness, pain, and other neurologic symptoms. Several causes exist, with Chiari malformation type I being the most common association.
Treatment may include surgical and medical modalities. Dysesthesia and radicular pain are often the most common pain complaints (4). We
present here a case of a patient with neuropathic pain from syringomyelia resistant to medications that was successfully treated with a spinal cord
stimulator (SCS). Approval was obtained from the patient prior to presentation.

Results/Case report
Our patient is a 45 year old female with a history of syringomyelia with Arnold Chiari malformation Type 1 for which she underwent cervical
decompression surgery in 2004. This patient subsequently developed debilitating neuropathic pain in a non-dermatomal distribution that included
the right neck with radiation to the forearm, right scapula and thoracic spine. Her pain was characterized as burning, sharp, and triggered by
activity, with allodynia in the affected region. This pain was treated with multimodal pharmacologic management for many years on a regimen
that included methadone, hydrocodone, duloxetene, 5% lidocaine patches, NSAIDS, and a TENS unit. Methadone was eventually changed to
morphine-SR due to prolonged QT seen on an annual EKG. On this regimen, she was able to maintain some functionality and rated pain scores
between 3 and 10 on a 10 point scale, but continued to experience limitations with activities of daily living and required multiple dosage increases.
The patient was offered spinal cord stimulator therapy for greater control of her symptoms. The lead was placed at T2 under direct fluoroscopic
visualization via paramedian approach. Upon follow up, the patient stated that she was pleased with the level of pain relief, noting that she was
able to decrease her daily morphine requirements. Following this successful trial, she underwent placement of a permanent SCS, this time with lead
position at C7 which gave her better coverage of all her painful areas. She reports greater than 50 % reduction of symptoms now for a year.

Discussion
Several mechanisms of pain resulting from syringomyelia have been proposed with similar pathology and symptoms thought to arise in spinal cord
injury states. Alterations in levels of Substance P along with other neurotransmitters may contribute to a sympathetically mediated pain state
resulting from syringomyelia (4). Based on magnetic resonance imaging, syringomyelia may be classified as communicating, non-communicating,
and atrophic, which may help guide surgical management (2). SCS may be an option for patients who have failed medical and surgical
management. We identified one case report in the literature of a patient with longstanding neuropathic occipital and cervical pain from
syringomyelia successfully treated with SCS (1). Efficacy of SCS in neuropathic pain is thought to be multimodal and may be related to increased
release of inhibitory GABA and cholinergic neurotransmitters and inhibition of sympathetic activity, among other mechanisms (3). SCS is a
promising treatment modality of pain related to syringomyelia with further research necessary to define its indications in this disease state.
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Abstract: 958
Medically Challenging Cases (report of up to 4 cases)

Ultrasound-Guided Stellate Ganglion Block for
Treatment of Subacute Ischemic Limb Pain in a Patient
with Heparin-Induced Thrombocytopenia
Boris Spektor, Brian Keogh
Emory University Dept of Anesthesiology

Introduction
Stellate ganglion blocks (SGB) have been widely used for pain relief in sympathetically-mediated conditions of the upper extremity, head and neck
such as complex regional pain syndrome. While there are isolated case reports regarding the use of SGB for improving perfusion in acutely ischemic
limb conditions, there is paucity of data regarding SGB for subacute ischemic pain control. This case describes the use of a SGB for analgesia of a
subacute ischemic limb secondary to heparin-induced thrombocytopenia .

Results/Case report
A 63 year-old woman who was seven days status-post coronary artery bypass grafting developed acute left upper limb ischemia due to radial artery
catheter-associated thrombosis. Laboratory testing confirmed heparin-induced thrombocytopenia with a platelet nadir of 50,000/microliter,
decreased from a pre-heparin infusion platelet count of 186,000. She underwent emergent thrombectomy and was initiated on argatroban infusion
with successful reperfusion. The patient, however, complained of severe pain despite multimodal analgesics including gabapentin 300mg every 8
hours, acetaminophen 650mg every 6 hours, celecoxib 200mg daily and opioids [80 mg daily oral morphine equivalent (MED)], complicated by
sedation. A left SGB was planned to alleviate her pain and decrease opioid requirements.
With argatroban anticoagulation held five hours pre-procedurally and patient positioned supine, a 22 gauge 80 mm echogenic needle was
advanced at the C6 level in-plane under ultrasound guidance with normal saline hydrodissection until the prevertebral fascia was penetrated and
the needle was located just within the longus colli muscle. 7 mL of 0.25% bupivacaine was injected with intermittent negative aspiration, and the
needle was removed without complications. Argatroban infusion was resumed without incident 60 minutes post-procedure.
The patient reported 100% relief of her left upper extremity pain at 10 minutes and 24 hours post-procedure. Left Horner’s syndrome was evident
post-SGB. Her daily opioid requirements decreased from 80mg MED to 7.5mg MED 0-24 hours post-procedurally, 7.5mg MED at 24-48 hours, and
22.5mg MED at 48-72 hours, with a decrease in opioid-related sedation. There was some return of pain in the ensuing days, though not to pre-block
levels. Given lack of motor function recovery, however, she eventually underwent trans-elbow amputation.

Discussion
The analgesic mechanism from SGB is often attributed to blockade of sympathetic efferent fibers. The resultant upper extremity sympathectomy
causes increased perfusion in the limb, which would logically provide pain relief in an acutely ischemic limb due to thrombosis or vasospasm. For
our patient, the limb was pre-procedurally reperfused, though there may have been ongoing vasospasm relieved with the block. A challenging
aspect of this case involved balancing peri-procedural bleeding risk on argatroban with risk of thrombosis after stopping anticoagulation in the
setting of HIT. The pre-procedure five-hour hold was based upon five elimination half-lives for argatroban. Resumption at 60 minutes was chosen to
decrease the risk of thrombosis. This case demonstrates the pain-reducing and opioid-sparing benefit of SGB in a patient with subacute ischemic
upper limb pain secondary to HIT.
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Abstract: 959
Medically Challenging Cases (report of up to 4 cases)

Anesthetic management of a high-risk obstetric patient
with antiphospholipid syndrome
Christine Vo, Praveen Maheshwari, Parul Maheshwari
University of Oklahoma

Introduction
Patients with antiphospholipid syndrome (APS) are considered to be hypercoagulable but may have thrombocytopenia. Thrombocytopenia may be
a side effect of anticoagulation therapy1 or as a result of antiphospholipid antibodies interacting with platelets to promote aggregation and
thrombosis.2 Patients with APS are fifteen times more likely to develop thromboembolism as compared to pregnant women without APS.1 Many
obstetric complications are associated with pregnant APS patients who are often taking aspirin and/or unfractionated/low molecular weight
heparin to prevent such catastrophic events as venous thrombosis and pulmonary embolism. DVT was seen at a lower incidence in patients under
regional anesthesia than those under general. 3 There is evidence to suggest that regional anesthesia and analgesia contributes to improved
outcomes in patients undergoing orthopedic procedures.3

Results/Case report
A 35-year-old female patient with a high-risk pregnancy (G3P1) and past medical history of antiphospholipid antibody syndrome sustained bilateral
ankle fractures after slipping off a porch. Consideration was given to her fetus, hypercoagulable state, concurrent antiplatelet therapy (81mg of
aspirin daily with last dose given preoperatively), and the urgency of the procedure.
After careful review of her coagulation profile (PTT = 27.2, INR = 1.0, PT = 10.4, and platelet count = 259), a combined spinal-epidural and MAC
anesthetic were used for perioperative management of ORIF of bilateral ankles. A sensory level of T9 was observed. The patient was positioned with
left uterine displacement using a towel wedge to minimize aortocaval compression. Continuous fetal monitoring throughout the procedure
demonstrated fetal heart tones within normal limits.
Upon arrival in the post-anesthesia care unit, the patient received bilateral sciatic nerve blocks, and a left-sided femoral nerve block under
ultrasound guidance for post-operative analgesia. The epidural catheter was subsequently removed. 10,000 units of heparin Sub-Q was initiated
approximately seven hours after removal of the epidural catheter. No evidence of neurological sequelae was observed during the anesthetic followup on POD #1. The patient was mobilized on POD #2 and discharged the same day.

Discussion
The decision about epidural placement was made with the intent of minimizing significant hemodynamic shifts, limiting systemic medication to the
fetus, and optimizing rehabilitation. The decision for peripheral nerve blocks was made in order to place high priority on initiating anticoagulation
therapy to prevent thromboembolism. The risks and benefits of general anesthesia were taken into consideration and could have been a suitable
alternative, taking into account the gestational age of the fetus and the immediate availability of obstetric/pediatric teams.
Stable mild thrombocytopenia should not be considered a contraindication for regional anesthesia if precautions are taken to ensure that the
patient has no history of a bleeding diathesis, a significantly abnormal coagulation profile, or eclampsia. 1 Regional anesthesia can be considered a
safe alternative for patients with APS who are undergoing anticoagulation therapy and have mild thrombocytopenia.
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Abstract: 964
Medically Challenging Cases (report of up to 4 cases)

Two-needle radiofrequency ablation for trigeminal
neuralgia
Sarah Hensley, James Fortman
University of Cincinnati

Introduction
Trigeminal neuralgia is a neuropathic disorder resulting in debilitating facial pain. First line medical therapy is often ineffective, and patients seek
further options to treat this disorder. Patients are typically offered steroid injections, which can lead to significant relief for some patients.
However, for others, these injections only provide short periods of relief. Radiofrequency ablation (RFA) has been proposed to assist with patients in
whom short-term relief has been obtained after steroid injections. Traditionally, RFAs have been performed using both pulsed and continuous
techniques with a one-needle approach.

Materials and methods (NA for case report)
Our patient was a 57-year-old woman with trigeminal neuralgia. She received two trigeminal nerve blocks to treat her pain in the V2 and V3
distributions, which produced short-term pain relief. In an attempt to provide longer-lasting relief, we performed a two-needle technique with RFA,
targeting both the V2 and V3 distributions simultaneously. The procedure was performed using a landmark approach to identify the coronoid
notch. Two 21-gauge 1.5" RFA needles were then inserted below the zygomatic arch in the middle of the coronoid notch; the needles were advanced
perpendicular to the skull until the pterygoid plate was encountered. Then, one-needle was advanced inferiorly towards V3 and the second was
advanced medially towards V2. Stimulation was performed and reproduced symptoms along both branches. 2% lidocaine (1mL) was injected, and
the pulsed RFA was performed.

Results/Case report
Our patient previously had only short-term relief from steroid injections and desired longer lasting pain relief. After the two-needle technique was
utilized the patient initially had increased soreness but did report decreased neuropathic pain.

Discussion
Further study is needed, but the initial results of this two-needle technique appear to be positive. There have been reports that pulsed
radiofrequency isn’t as effective as continuous radiofrequency in terms of long-lasting pain relief, but continuous radiofrequency is associated with
increased paresthesia.1 We used the two-needle technique to allow us to target both affected nerve branches and chose pulsed RFA to help avoid
motor weakness. In conclusion, this technique appears to be safe and effective for treating trigeminal neuralgia when multiple branches are
involved.
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Medically Challenging Cases (report of up to 4 cases)

Opioid-free Anesthesia using Continuous
Dexmedetomidine and Lidocaine Infusions in Spine
Surgery
David Kim, Raheel Bengali, T. Anthony Anderson
Massachusetts General Hospital, Harvard Medical School

Introduction
Opioids are the most commonly used perioperative analgesic but can have significant side effects. We present the case of a 65 year-old male
undergoing spinal fusion under general anesthesia utilizing dexmedetomidine and lidocaine infusions without any intraoperative opioids and
minimal opioids postoperatively for 24 hours. To our knowledge, this is the first report documenting this technique and its benefits through the first
postoperative day and it has significant advantages over traditional methods of general anesthesia that involve opioids.

Results/Case report
Consent was obtained for the publication of this report.
A 65 year-old male with hypertension, obesity, congenital bicuspid aortic valve status, DDD pacemaker, and lumbar spinal stenosis presented for L4S1 posterior lumbar fusion. Daily medications included aspirin 81mg, metoprolol XL 50mg, and lisinopril 5mg. Surgical history included an aortic
valve replacement, L4-S1 laminectomy, and arthroscopic knee surgery.

General anesthesia was induced using dexmedetomidine (1 mcg/kg over 10 minutes), lidocaine (1.5 mg/kg), propofol (2 mg/kg), and succinylcholine
(1 mg/kg). General anesthesia was maintained with dexmedetomidine (1 mcg/kg/hr), lidocaine (1.5 mg/kg/hr), and nitrous oxide:oxygen (70:30).

The patient did not receive any intraoperative opioids. He remained hemodynamically stable perioperatively and there were no complications.
Dexmedetomidine was discontinued 30 minutes prior to surgery completion and lidocaine immediately after extubation. He was awake and alert
with an intact neurological exam within three minutes of extubation. He denied pain upon emergence and on arrival to the recovery area. The
patient was provided with a hydromorphone PCA (bolus 0.2mg, range 0.1-0.4 mg, lockout 10 minutes, no basal, 1-hour limit 1.5mg) then transitioned
to oral morphine.

Total 24-hour postoperative IV morphine milligram equivalent (MME) usage was 23.3 mg. Maximum pain score was 3/10 and there was no evidence
of nausea, vomiting, sedation, constipation, or respiratory depression postoperatively.

Discussion
Opioids are currently the mainstay for the treatment of perioperative pain but can have significant adverse effects. Our patient used significantly
less MME postoperatively (23.3 mg IV in 24 hours) compared to similar reports of patients undergoing spinal fusion using a traditional, opioid-based
intraoperative anesthetic without dexmedetomidine or lidocaine.[i-iv] Limiting opioids while maintaining adequate analgesia may facilitate
enhanced recovery after surgery (ERAS)[v] and may reduce fracture risk,[vi] myocardial infarctions,[vii] tumor growth,[viii] hospitalization
duration, cost of stay, and readmission rates.[ix]
To our knowledge, this is the first report describing the combined use of dexmedetomidine and lidocaine infusions in spinal fusion surgery that
appears to have improved analgesia for at least 24 hours postoperatively. Given the high incidence of chronic pain and opioid use after spinal
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surgery,[x] effective analgesia with minimal opioids is particularly important. Additionally, this technique avoids the risk of hyperalgesia associated
with intraoperative opioids, especially remifentanil.[xi] Although further investigation is necessary, this novel technique is a potential alternative to
traditional methods of general anesthesia that involve opioids and may be applied to other procedures as well. It may also be especially beneficial
for patients who would benefit from the limitation of perioperative opioids.
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Medically Challenging Cases (report of up to 4 cases)

Tonsillar herniation requiring a sub-occipital
decompressive craniectomy following Spinal Cord
Stimulator placement
Sandeep Pillarisetty, Asokumar Buvanendran
RUSH University Medical Center

Introduction
Spinal cord stimulation (SCS) has been shown to be an effective treatment for neuropathic pain. However, there are several complications
associated with the implantation of SCS in patients. A review of the literature shows the overall complication rate around 35% with electrode
migration and hardware malfunction being the most frequent complications1. Some of the infrequent complications are cerebrospinal fluid (CSF)
leakage, pain or discomfort over the implantable pulse generator site, infection and subdural hematoma. Despite high complication rates, the
number of life-threatening complications is low. Here we discuss a case of a life-threatening event following SCS implantation.

Results/Case report
42 year old female with a history of prior venous sinus thrombosis and subsequent right lower extremity (RLE) pain and spasms, intra-thecal
Baclofen pump for chronic RLE spasticity and hypercoagulability secondary to MTHFR mutation underwent an uneventful SCS implantation for her
refractory RLE pain. She went home the same day and even attended a graduation ceremony the next day. On post-operative day three, she was
admitted to the hospital for increased pain and spasms in her RLE, generalized malaise, subjective fevers and nausea. She received a popliteal
nerve block the same day with no improvement in her pain. A sideport myelogram was performed on post-operative day five which showed a
functional intrathecal pump and catheter without any evidence of CSF leak.
That same day, a CT scan was done to evaluate a new and worsening positional headache. The scan showed posterior fossa cerebral edema with
inferior cerebellar tonsillar displacement. Upon transfer to the Neurosurgical Intensive Care Unit, the patient had a sudden deterioration in her
neurological status necessitating emergent sub-occipital decompressive craniectomy. A CT of her venous sinuses was negative. A prophylactic
blood patch was performed on the intubated patient under fluoroscopy on post-operative day three from the craniotomy to eliminate the
possibility of a CSF leak on the patient. She was extubated on post-operative day four. Her neurological exam was normal except for a persistent
positional headache and 3/5 strength in all extremities. On post-operative day nine, a second blood patch was performed under fluoroscopy after
she failed conservative medical management. Her headache improved. She was discharged home on post-operative day twelve and subsequently
made a recovery to her baseline neurological status.

Discussion
The etiology of her tonsillar herniation and posterior cerebral edema were not clear. The differential diagnosis included herniation secondary to
possible CSF leak versus atypical Posterior Reversible Encephalopathy Syndrome versus Porphyria. This case highlights a life-threatening
complication following SCS implantation. The incidence of post-operative CSF leak from SCS has been estimated to be between 0.3 - 7%, with a post
dural puncture headache developing around 0.46% of the time2,3. The literature on development of tonsillar herniation after a CSF leak is comprised
mostly of case reports. The exact incidence is unknown. While in this case, there was no known puncture to the dura, the possibility of a CSF leak
leading to serious neurological outcomes should always be in the physician’s index of suspicion.
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Medically Challenging Cases (report of up to 4 cases)

Does Psychology Matter? The Clinical Psychologist and
the management of inpatient pain: a case series
Mowafak Abdelghani, Susan Childs, Bianca Keuhler, Emma Casley, Stephen Ward, Charlotte Halmshaw, Sarah Thomas, Ian Goodall, Nikola
Petrovich, Carsten Bantel
Chelsea & Westminster Hospital

Introduction
A quarter of all hospitalised patients in the western world experience unacceptable levels of pain. This has a negative impact on
multiple outcome measures including patient satisfaction and subsequently length of hospital stay leading to significant financial
implications.
Psychological factors are key-components of patients’ pain experiences in both acute and chronic pain.
Inpatient pain teams are increasingly seeing psychologically co-morbid patients.
We suggest that the involvement of a clinical psychologist is highly beneficial to the management of inpatient pain and can lead to
earlier discharge and increased patient satisfaction

Results/Case report
CASE 1:
Severe pain following excision of a chronic pilonidal abscess / insertion of a vacuum dressing.
CASE 2:
Chronic right hip and knee pain post right femur arthroplasty.
CASE 3 :
Peripheral vascular disease: several admissions over past 2 years. Severe pain in left foot led to an aorto-bifemoral bypass.

Discussion
It is well established that psychological co-morbidities have a significant impact on pain and its management.5 However, for hospitalized patients,
there is currently no standard access to psychological services to help them manage their conditions. This means patients may require increasing
amounts of pharmacological treatments and lengthy hospital stays, when these may have been ameliorated by psychological interventions.
Given the current economic climate of increasing demand for services and decreasing budgets, it may seem an insurmountable challenge to invest
money in restructuring inpatient pain services to develop truly integrated multi-disciplinary pain management services. However, this small case
series provides evidence that the routine involvement of a clinical psychologist in the treatment of pain of hospitalized patients might be beneficial
to clinical outcomes. The treatment of pain-related psychological co-morbidities most likely facilitates reduced analgesic consumption, early
mobilization and timely discharge from hospital.18,32 Hence, through reduced length of stay and avoidance of unnecessary re-admissions
psychologists may prove both cost-effective as well as improving both quality-of-life and overall clinical outcomes for inpatients.
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Abstract: 971
Medically Challenging Cases (report of up to 4 cases)

Medically Refractory Phantom Limb Pain Temporarily
Responds to Continuous Peripheral Nerve Blockade
Christopher Howard, Sally Stander
University of North Carolina

Introduction
Currently, there are over 1.6 million amputees in the United States, and approximately 80% will experience phantom limb pain (PLP). A recent
review focusing on the neuroanatomical-base of pharmacologic treatment describes pathophysiologic model that includes ectopic activity at the
neuroma, which drives central plasticity and sensitization, leading to increased sympathetic tone that serves as a feedback loop to maintain PLP.
According to this model, pharmacologic treatments may include gabapentin, morphine, tramadol, botulinum toxin, Ketamine, amitriptyline,
dextromethorphan, topiramate, calcitonin, memantine, continuous perineural ropivacaine, and others.

Results/Case report
A 70 year old man was referred to our inpatient regional anesthesia and acute/chronic pain service with seven years of chronic lower limb phantom
pain secondary to an above-the-knee amputation that was performed due to severe vascular disease. The patient had failed medical management
despite trials of multiple drug classes and combinations including: anti-epileptics, tricyclic antidepressants, serotonin-norepinephrine reuptake
inhibitors, serotonin antagonist and reuptake inhibitors, non-steroidal anti-inflammatories, and multiple opioids including fentanyl, tapentadol,
oxymorphone, tramadol, and methadone. He failed many of these regimens secondary to drug allergies and/or side-effects. To rule-out ischemic
pain, he had undergone vascular stenting. A lumbar sympathetic block was also performed with no benefit.
An ultrasound-guided femoral nerve catheter and a Franco approach infra-gluteal sciatic nerve catheter were placed by our regional anesthesia
team. 0.2% ropivacaine was continuously infused at 4ml/hr per catheter. The patient experienced a significant decrease in pain shortly after the
blocks were completed. He was admitted to a medicine service to manage his other comorbidities, and did well overnight. In the morning his pain
had completely resolved and he remained pain free throughout post-operative day one. It was planned to discharge him home on continuous
infusions of 0.2% ropivacaine via portable pumps on post-operative day two.

However, overnight he experienced a gradual recurrence of his pain. The concentration of bupivacaine was increased to 0.375%, and the infusion
rates were increased to 5ml/hr. Despite this, his pain continued to increase throughout the next 24 hours. In addition to the recurrence of his
phantom limb pain, he was experiencing new lancing pain in the sciatic nerve distribution. The most likely diagnosis was migration of the sciatic
catheter given the distribution of the pain and that the patient’s ambulatory status. An offer was made to replace the catheters, but the patient
declined and asked to be discharged home without continuous nerve blockade. He returned to his pre-admission pain status and is undergoing
workup for possible placement of a spinal cord stimulator.

Discussion
Phantom limb pain responds to medical management in a minority of patients, with the majority experiencing pain for the remainder of the lives.
Currently no standardized or reliable treatment exists. There have been few case reports of treating phantom limb pain with peripheral nerve
blockade, and clinical trials with long-term continuous blockade have yet to yield data. Theoretically, continuous peripheral nerve block of
extended duration may permanently reorganize cortical pain mapping, thus providing lasting relief.
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Medically Challenging Cases (report of up to 4 cases)

Ischiofemoral Impingement: A Rarely Diagnosed
Etiology of Chronic Hip Pain and It's Treatment Options
Joseph Crookshank, Maged Guirguis
Ochsner Clinical Foundation

Introduction
Ischiofemoral impingement has rarely been described in the medical literature and remains a disputed entity. Utilizing advanced imaging
techniques, clinicians are better able to diagnose this clinical entity. Ischiofemoral impingement syndrome is defined as narrow lesser trochanter to
ischial tuberosity distance resulting in impingement of the quadratus femoris muscle and irritation of the overlying sciatic nerve1. MRI of the pelvis is
the gold standard for diagnosis, with measurement of the lateral to medial distance between the lesser trochanter and the ischial tuberosity. The
most common presentation is pain in the center of the ipsilateral buttock2. This unusual and treatable etiology of sciatica would be more frequently
recognized with thorough history, physical examination, and imaging.

Results/Case report
40y old female presented with a chief complaint of persistent right buttock pain radiating to the thigh and knee for 2 years. She described the pain
as constant lancination with an intermittent burning sensation affecting her activities of daily living. Physical examination revealed moderate to
severe point tenderness to palpation in the right buttock and sciatic notch. FAIR and Freiberg tests were both positive on the right with negative
SLR. Neurological examination was intact. MRI of the lumbar spine was obtained, and was found to be normal. She failed conservative measures
with several antinflamatory medications, muscle relaxant, opioid analgesics and physical therapy. She received multiple steroid injections
including sacroiliac joint, intra-articular hip joint, lumbar epidural, and piriformis, most of which provided moderate but temporary relief. Due to
the persistent nature of her symptoms with modest benefit from several interventions, MRI of the pelvis was obtained which demonstrated edema
in both quadratus femoris muscles with more inflammation on the right side. Patient had CT-scan guided injection of her right quadratus femoris
muscle which provided her with prolonged relief and improved function.

Discussion
Impingement between the ischium and lesser trochanter was first reported as a potential cause for hip pain in 1977 by Johnson3. In an MRI study,
O’Brien and Bui-Mansfield4 described tears of the quadratus femoris muscle in a series of four women with hip pain. The most common finding
(80%)was edema or hemorrhage at the musculotendinous junction of the quadratus femoris muscle. Differential diagnosis includes piriformis
syndrome, herniated discs, degenerative lumbar spine, spinal stenosis, and hip joint osteoarthritis or other minor pathologies, such as labral tears,
and femuroacetabular impingement. Treatment includes: NSAIDS, steroid injections, stretching, physical rehabilitation, and core pelvic floor
exercises. A surgical resection of the lesser trochanter has also been performed with some reported success.
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Quadratus Femoris Edema Secondary to Ischiofemoral Impingement

Bilateral Quadratus Femoris Edema Secondary to Ischiofemoral Impingement
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A Case Study of Radiofrequency Ablation in the
treatment of Greater Occipital Nerve Neuromas.
Katherine Liu, Anthony Sifonios, Jack Diep
Rutgers-New Jersey Medical School

Introduction
Radiofrequency ablations have been commonly used to treat neuromas of the plantar nerves. There has been new evidence that it can be used for
scar neuromas as well (1). In the past thirty years, there has been significant advances in the treatment of neuromas with radiofrequency ablation.
Neuromas are benign enlargement of the distal nerve branches. Ablation can be done under under continuous radiofrequency ablation (CRF) or PRF
(pulsed radiofrequency ablation). This results in the destruction of pain carrying nerve fibers including A-delta and C fibers. Using high
temperatures, there is tissue coagulation and cell death leading to elimination of neural tissue.

Materials and methods (NA for case report)
Trigger points were localized and determined to be tender areas within scar tissue that reproduced patient’s cephalalgia. Patient was placed under
sedation. The left temporal area was prepped and drapped sterily. Local infiltration of 2ml of 1% lidocaine was performed at each of the trigger
points. An 8-cm RF electrode was advanced in each of the trigger points. Sensory stimulation was performed at at .1-.2 hertz to reproduce pain.
Patient was treated with 10 cc .25% bupivacaine with 80mg kenolog was injected into each of the trigger sites. Conventional RF ablation was
performed at 80 degrees for 90 seconds. Immediately after the procedure patient noted significant pain relief.

Results/Case report
The patient is a 40 year old female with a history of skull base encephalocele status post repair of skull base dural defect now presenting with
intermittent left side cephalalgia and left ear fullness. Patient has a history of panic attacks and mastoiditis. Patient has smoked 0.50 packs/day for
23 years. Patient’s exercise tolerance is good. EKG showed regular sinus rhythm. Patient was seen in pain clinic and left sided headache was
determined to be due to multiple neuromas at scar site. Patient is allergic to adhesive tape. Patient’s weight is 77kg. Patient was recently seen at
ENT for left sided ear infection that extended to the temporal and mastoid bone. Patient underwent radiofrequency ablation of left scar neuromas
of the four branches of the greater occipital nerve. Patient’s outpatient medications include gabapentin 800mg QID, baclofen 10mg QID, fluoxetine
20 mg daily, acetaminophen 650mg q 6 hrs PRN pain, diluadid 4mg q 4hrs PRN pain, MSIR 15mg q 4hrs PRN pain.

Discussion
Tamimi et al reported success in the use of PRF (pulsed radiofrequency ablation) for the treatment of myofascial trigger points and scar neuromas.
In that study, eight out of the nine participants had a 75 to 100 % reduction in their pain following PRF treatment at 4 weeks post treatment. Six out
of the nine participants experienced over 6 months of pain relief. More research must be done in the use of CR and PRF in treatment of scar
neuromas. At the current time, radiofrequency ablation serves to be a proven conservative alternative to open neurectomy in patients with scar
neuromas.
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Medically Challenging Cases (report of up to 4 cases)

Transient Cortical Blindness due to Preeclampsia in the
Antepartum; Neuraxial Anesthesia in the setting of
Posterior Reversible Encephalopathy Syndrome (PRES)
Preet Patel, Matthew Johnson, Scott Mellender, Shaul Cohen
Robert Wood Johnson University Hospital

Introduction
Posterior Reversible Encephalopathy Syndrome (PRES) typically presents w/ nonspecific clinical manifestations including headaches, seizures,
vomiting, mental status changes, loss of consciousness and visual abnormalities [1]. While visual abnormalities commonly include blurred vision,
hemianopia and visual neglect, reversible cortical blindness is very rare in PRES [2, 3]. The most common cause of PRES is pre-eclampsia or
eclampsia [3]. On neuroimaging, PRES is characterized by bilateral posterior cerebral vasogenic edema, especially in the parietal and occipital
lobes [4-5].

Results/Case report
A 33 y/o F (G2P0) at 32 weeks gestation presents at RWJUH ED d/t bilateral vision loss for 12 hours and headache associated w/ nausea, but not
vomiting. The patient is alert, awake and in severe distress as she is only able to see "light and movements". At presentation in ED, vital signs are
WNL except BP: 167/108. The patient was evaluated on the previous day by her OB/GYN where she was found to be hypertensive and treated
w/ labetalol. She has since taken 1 dose, and feels that her present symptoms are secondary to medication. Fetal movements were last felt 24 hours
ago. Pt receives labetalol 10 mg and magnesium sulfate 2 g IV in the ED upon arrival. Following admission to L&D, a biophysical profile is performed
(2/10) w/ a maximum vertical pocket of 2.1 cm and BP is remeasured at 190/112. Patient is taken to OR for immediate C-section d/t NRFHR and
severe preeclampsia. Spinal anesthesia is administered during the peri-operative period. Following delivery of a healthy fetus, the patient notes
marked visual improvement and reports being able to see shapes. Continuous Mg infusion is administered for seizure prophylaxis. Post-operative
brain MRI w/o contrast shows extensive posterior circulation-predominant bilateral supratentorial and infratentorial signal abnormalities
including marked involvement of the brainstem as well as acute scattered small biparietal and bioccipital infarcts, most compatible with posterior
reversible encephalopathy syndrome (PRES). Post-operatively, patient shows rapid 24-hour improvement in vision and cognition with complete
resolution of all symptoms at discharge 4 days post-op.

Discussion
Primary antepartum goals in the anesthetic management of severely preeclamptic patients exhibiting signs of PRES includes achieving
hemodynamic stability (optimization of maternal blood pressure, cardiac output and uteroplacental perfusion), prevention of seizure and stroke
and facilitating prompt fetal delivery. Historically, there has been a pervasive belief that spinal anesthesia in patients with severe preeclampsia
causes severe hypotension and decreased uteroplacental perfusion, therefore avoiding its use [6]. However, studies have concluded that although
severely preeclamptic patients did experience more severe hypotension after spinal anesthesia than after epidural anesthesia, that difference was
unlikely to be clinically significant [7]. No studies have demonstrated clinically significant differences in outcomes when spinal anesthesia is
compared with epidural or general anesthesia. In fact, risk–benefit considerations strongly favor neuraxial techniques over general anesthesia for
cesarean delivery in the setting of severe preeclampsia as long as neuraxial anesthesia is not contraindicated [6].
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Abstract: 978
Medically Challenging Cases (report of up to 4 cases)

Sympathetically Mediated Post-Amputation Pain
Responding to Lumbar Sympathetic Block
Yewande Ojo, Jonathan Goree
University of Arkansas for Medical Sciences

Introduction
Post-amputation pain (PAP) is present in 60% to 80% of amputees, with severe PAP appearing in up to 15%. The current treatment for phantom
limb pain includes opiate therapy, adjuvant therapy, and spinal cord/peripheral nerve stimulator implantation. Although sympathetic mediation is
one of the proposed mechanisms for PAP, sympathetic blocks are not commonly included in the treatment algorithm. Following is a case of a
patient with refractory PAP who presented with evidence of sympathetically mediated pain and had a dramatic response to lumbar sympathetic
blockade.

Results/Case report
A sixty-one year old male presented to our university pain clinic with complaints of severe post-amputation pain. His past medical history is
significant for chondrosarcoma of his left pelvis diagnosed in 2006. He was initially treated with resection of the ischium. In 2012 after a subsequent
recurrence, he underwent a quadriceps sparing hemipelvectomy. The patient reports that he has had severe PAP since his surgery in 2012. The
patient experienced dull, aching pain with intermittent lancating phantom pain. He also complained of debilitating spasms in his quadriceps
muscle. His treatment at the time included amitriptyline, duloxetine, pregabalin, and methadone. He had recently failed a spinal cord stimulator
trial and a 10% ketamine topical cream. On examination, he had no signs of stump infection or irritation; no stump sensory changes; and selfreported decrease in muscular mobility of his quadriceps muscle. After failing initial treatment of spasms with oral baclofen, a lumbar sympathetic
block at L3 with 20ml of 0.375% bupivacaine was performed. During pre-procedure positioning, it was noted that the patient was having severe
visible spasms of the quadriceps remnant. The quadriceps muscle spasms stopped completely approximately five minutes after block placement.
At three months follow up, the patient reported post procedure VAS decrease from 7/10 to 2/10 and dramatic decrease in quantity and severity of
quadriceps muscle spasms. During this visit, the patient requested to down-titrate his opiate and adjuvant medications.

Discussion
There are two interesting aspects of this case. The first is that it demonstrates the complexity of post amputation pain. While the vast majority of
this pain can be differentiated into stump pain and phantom limb pain, this patient’s pain remained refractory to treatments for both. The second
significant aspect of this case is that the patient showed symptoms of sympathetically mediated pain including tremors and dystonia of his
quadriceps remnant. His vast, lasting improvement with a single lumbar sympathetic block is further proof that sympathetically mediated pain
should be on the differential for patients with severe, refractory post amputation pain.
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Image 1: Initial contrast spread during lumbar sympathetic block
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Bilateral T11 Splanchnic Block Provides Longer Pain
Relief Than Celiac Plexus Block from Non-Malignant
Abdominal Pain.
Harish Badhey, Neil Jolly, Leonardo Kapural
Carolinas Pain Institute and Center For Clinical Research, Wake Forest Medical Center

Introduction
Celiac plexus block has been used to control chronic non-malignant pain from various causes such as chronic pancreatitis, dysmotility
disorders1. Classical description of celiac plexus block involves placement of the needle through the paraspinal area of the middle back (L1 vertebral
body) using imaging guidance to aid accurate placement of the block. Lesser used intervention for management of similar chronic pain is the T11
bilateral splanchnic block which is delivered to consistent paravertebral compartment medial to pleural cavity, and in close proximity to greater
and lesser splanchnic nerves (posterior third of T11 vertebral body²). Only few studies have been done comparing both the interventions for chronic
non malignant pain. So we analyzed clinical data of our patients who received both, celiac and splanchnic nerve block for non-malignant
abdominal pain, and who achieved any degree of pain relief to compare the duration of relief provided by each block.

Materials and methods (NA for case report)
After the central IRB approval, we analyzed retrospectively data of 12 consecutive patients with visceral abdominal non-malignant pain who were
treated in Carolinas Pain Institute using both celiac plexus and bilateral T11 splanchnic plexus block. Patients were from 11 to 72 years old, had
clear diagnosis of visceral abdominal pain (chronic pancreatitis, post-surgical visceral adhesions, dysmotility disorders) and received at different
time intervals either celiac plexus and T11 bilateral splanchnic nerve block. Majority (9 out of 12), received first celiac plexus block, while other 3
received splanchnic block as an initial treatment. Flouroscopy was used to facilitate placement of the 22-24G needle to the anterolateral area of the
first lumbar vertebral body for celiac, and to posterior third of T11 vertebral body for splanchnic nerve block. 15-20 cc of 0.375% bupivacaine was
delivered bilaterally with prior instillation of the contrast to confirm appropriate placement of the drug for celiac, and 10-15 cc of the same solution
for bilateral T11 splanchnic block.

Results/Case report
The average improvement in pain scores at 4 weeks after the block was from 7.5 ±2.0 (at the time of the block) to 4.0±2.8 for celiac plexus, and
7.2±2.4 to 2.0±1.9 for splanchnic nerve block. Longevity of the splanchnic nerve block was superior to celiac, with median of 82 days for splanchnic vs
only 24 days for celiac plexus block. Patient satisfaction, when Global Perceived Effect (GPE) collected at the follow up visit analyzed, was largely in
the favor of T11 splanchnic block. There were no complications, except transient hypotension in two patients after T11 splanchnic block mitigated
with treatment with IV fluids.

Discussion
Based on the results above the T11 bilateral splanchnic block provided much longer relief from chronic non-malignant abdominal pain, then celiac
plexus block. The study however is limited by retrospective nature, and small number of subjects, but we are actively collecting more patient data
to improve the power of the study.
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Chronic Pain Patients’ Awareness and Use of Validated
Instruments to Search for Information on the Internet
Veena Graff, Michael Jonczyk, Mario Serafini, Veena Graff
University of Vermont Medical Center Pain Medicine Clinic

Introduction
Chronic pain patients frequently use the Internet to search for health information regarding their illnesses and treatment options. However, health
information on the Internet often lacks validity. Several validated instruments have been developed to assess the quality of health information on
the Internet; however patients may not be aware of these instruments. Therefore, we sought to determine chronic pain patient’s awareness and use
of validated instruments to help guide their online search.

Materials and methods (NA for case report)
Approval of this study was granted by the University of Vermont’s IRB. We developed an anonymous survey that asked the following: general
demographics, overall internet use, whether they searched for information on their chronic pain illnesses and treatments, and their awareness and
use of three, specific validated instruments to help guide their online search. The three, validated instruments listed on the survey were the JAMA
Benchmarks, the DISCERN instrument, and the Health On the Net (HON) Seal. These surveys were given to chronic pain patients at their scheduled
clinic visit at the University of Vermont Medical Center’s outpatient pain medicine clinic.

Results/Case report
Of the 324 surveys distributed, 271 patients responded which was an 84% response rate. 62% of respondents researched health information
regarding their chronic pain illness, and of this group, 83% used the Internet. Of the respondents that used the Internet, 80% used a popular search
engine. Of the three validated instruments listed on the survey, 45% heard of the JAMA Benchmarks, 2% heard of the DISCERN instrument, and 5.3%
heard of the HON Seal. Of these respondents that have heard of the listed instruments, 47% looked for the JAMA Benchmarks, 0% used the DISCERN
instrument, and 3.2% looked for the HON seal stamp during their search. With respect to patient satisfaction of their own search on the Internet,
38% of patients were satisfied or very satisfied, 36% felt neutral, and approximately 2.7% were unsatisfied or very unsatisfied with their search.

Discussion
Many patients are not aware and do not use validated instruments that assess the quality of health information on the Internet. In our findings,
more than half of the patients researched their chronic pain illnesses and treatments prior to their clinic visit, and the majority of these respondents
relied on the Internet. A few limitations of this study are 1) the sample size came from only one clinic in one state which may not represent the
general chronic pain population, 2) we did not list other validated instruments on the survey, and 3) patients may have recognized the JAMA
Benchmarks by recognizing the name of JAMA and not necessarily the instrument itself. With advances in technology and the overwhelming access
to the Internet, it is imperative to educate patients of validated instruments to help properly guide their online search.
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Functional Outcomes utilizing the Short Physical
Performance Battery (SPPB) after Epidural Steroid
Injection compared to Medication Therapy in Elderly
Patients with Lumbar Spinal Stenosis
Christopher Babl, Steven Fisher, Terrie Vasilopoulos, Elena Volpi, Rene Przkora
University of Florida, Gainesville, Florida

Introduction
Older adults are the fastest-growing patient population and suffer disproportionately from symptomatic lumbar spinal stenosis, leading to a loss of
physical function and independence. Treatment options are limited. Specifically, medical management with prescription narcotics and antiinflammatory agents are often avoided because of significant side effects. Spinal surgery is associated with numerous perioperative risks in older
adults. Injection therapy, such as lumbar epidural steroid injection, is widely used but rigorous outcome data are missing, especially data
evaluating objective evidence of functional outcomes. To improve this situation, new functional outcome measures used in geriatric medicine
could be transferred to pain medicine. The Short Physical Performance Battery (SPPB: Chair Rise, Balance, and 4-m Walk Test) has been developed
to examine physical function in elderly patients in the ambulatory as well as hospital settings. Improvements in the SPPB have been associated with
improved survival and mortality in older adults. A step count monitor can also provide more objective functional outcome data. We describe the use
of the SPPB and step count monitoring to determine physical improvements in our patients who presented with symptomatic lumbar spinal
stenosis and underwent lumbar epidural steroid injections (10 mg dexamethasone) or medication management with gabapentin and tramadol.

Materials and methods (NA for case report)
This was a prospective, IRB-approved study. Sixteen patients, ages 68 to 83 years with symptomatic back and/or leg pain secondary to lumbar
spinal stenosis, were enrolled over 9 months. Patients could elect to undergo a lumbar epidural steroid injection or to enroll in medication
management for symptomatic lumbar spinal stenosis. The following metrics were tested at baseline and at follow-up after 1 month: vital signs,
numeric pain score, SPPB score, step counts, and adverse events and complications.

Results/Case report
Eleven patients elected to undergo lumbar epidural steroid injection versus five patients who elected to continue optimized conservative
management. Statistically significant improvements were observed for pain scores and individual SPPB functional performances as well as overall
SPPB score (p < 0.05) in the injection group. Step counts improved in the injection group but were not statistically significant. Comparatively, except
for the 4 meter walk test, no statistically significant improvements were observed in those in the medication group. No complications were
observed.

Discussion
Lumbar epidural steroid injections improve objective physical performance parameters and overall pain scores in elderly patients with
symptomatic lumbar spinal stenosis compared to medication management. The SPPB and step count monitoring are easy to use tools to measure
changes in physical function in older adults, and could be integrated into pain medicine evaluations.
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Outcome and Impact of nurse led telephone follow up
clinics following pain interventions
Mowafak Abdelghani, Charlotte Halmshaw, Bianca Keuheler, Glyn Towlerton, Ben Thomas, Rahul Seewal, Andrew Rice, Rosa Cadman, Sarah
Thomas, Juliana Moura, Ian Goodall
Chelsea & Westminster Hospital

Introduction
Data collection is a significant method of reviewing the clinical outcomes of pain management towards ensuring a high quality pain service.
Nurse-led telephone follow up clinics have been introduced at the Chelsea and Westminster hospital aiming to: collect data on the efficacy of pain
interventions, reduce follow-up waiting time and guide the next step on patient management.
The clinic assesses patient’s perceptions on effectiveness of pain intervention, overall pain reduction and duration of benefit patients. According to
the outcome patients were either discharged, reviewed in clinic, rebooked for another procedure or referred to another specialty.

Materials and methods (NA for case report)
We retrospectively collected and analysed data from nurse-led telephone follow up over a six-month period (1st June 2014 to 1st December 2014).
The change in pain from pre to post-intervention was assessed during the telephone follow up using the 0 to 10 numerical pain rating scale (0 = not
helpful, 10= pain resolved). Patients were classified into three groups: those who reported a decrease in pain, those who reported an increase in pain
or those who reported no change in pain following intervention. Furthermore, we explored the management paths patients could take following
telephone assessment by the specialist nurses. We recorded whether patients were discharged, referred to another specialty or booked for further
intervention including the pain management programme (PMP) assessment. We also analysed the ratio of patients referred to each specialty.
Patients were excluded from the telephone follow up where there was a significant language barrier or communication difficulties.

Results/Case report
The total number of patients scheduled for a nurse-led telephone was 302. 49 missed their scheduled appointment. Of the remaining 253, 76% (n=
193) reported a decrease in pain post pain intervention, 16% (N= 41) reported no change in pain and 6% (n=16) reported an increase in pain.
Furthermore, 9% (n= 23) of patients were booked for an alternative intervention, 23% (n= 57) for repeat of the same intervention and 7% (n=18)
received medication advice. 37% (n= 94) of patients were discharged and 55% (n= 140) were referred to other team members. Of those 140 patients,
61% (n= 85) were scheduled an appointment with a pain consultant, 17% (n=24) were referred for a PMP assessment, and 7% (n=9) were referred to a
nurse-led TENS clinic. In addition, 7% (n=10) were referred to neurosurgeons, 4% (n=6) to specialist physiotherapists and 2% (n=3) to each of SCS or
psychology.

Discussion
Data from the specialist nurse telephone clinics showed that the majority of patients (76%) experienced benefit from pain intervention at our
service with 31% (n=94) being discharged. This reveals the value of these clinics in providing a quick evaluation of intervention outcome and further
guiding management. We also found that only 28% (n=85) required a one to one doctor review at the outpatient department of the Chelsea Pain
Centre, thus exhibiting a substantial cost saving potential of this service for our department. In addition data is invaluable when presenting
outcome information of clinical effectiveness to Clinical Commissioning Groups (CCG).
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Sustained pain relief and quality of life improvement in
chronic back pain subjects treated with 10 kHz high
frequency spinal cord stimulation (SCS): Results from a
randomized controlled trial (SENZA-RCT)
Leonardo Kapural, Cong Yu, Matthew Doust, Bradford Gliner, Ricardo Vallejo, B. Todd Sitzman, Kasra Amirdelfan, Donna Morgan, Lora Brown,
Thomas Yearwood, Richard Bundschu, Allen Burton, Thomas Yang, Ramsin Benyamin, Abram Burgher
Center for Clinical Research and Carolina's Pain Institute at Brookstown

Introduction
The SENZA-RCT was a multi-center, randomized controlled pivotal study comparing high-frequency spinal cord stimulation (SCS) and traditional
low-frequency SCS for the treatment of chronic back and leg pain. Test HF10 therapy comprised 10 kHz, 30 µs stimulation pulses delivered to
anatomically placed leads between vertebral levels T8 and T11. The stability of pain relief is presented, measured at rest and after activity, and
quality of life improvements over 12 months.

Materials and methods (NA for case report)
Subjects with chronic intractable pain of the trunk and/or limbs and refractory to conservative therapy for at least 3 months (average back and leg
pain VAS≥5 cm) and an Oswestry disability index (ODI) score of 41-80 out of 100 were enrolled. Baseline assessments were performed prior to
randomization of 198 subjects at 10 comprehensive pain treatment centers. 171 subjects responded during a trial phase of the assigned SCS system
and were implanted. Pain scores (measured on a 0-10 cm visual analog scale [VAS]), quality of life measures associated with activity (SF-12 physical
component score [PCS], global assessment of function [GAF]) and ODI were assessed at 3, 6 and 12 months. VAS was also collected using 7-day pain
diaries before each follow-up. Significance was assessed using paired, two-tailed t-tests at p≤0.05.

Results/Case report
At baseline, pain reported by test and control subjects were 7.4±1.2 cm (back)/7.1±1.5 cm (leg) and 7.8±1.2 cm (back)/7.6±1.4 cm (leg), respectively.
HF10 therapy subjects experienced significantly better back and leg pain relief at all follow-up visits, as shown in the following table. These
outcomes were similar to the diary data, collected twice daily, at rest (in the morning) and after activity (in the evening).

Back pain
(% improvement)

VAS
Diary: At rest
Diary: After activity
Leg pain
VAS
(% improvement)
Diary: At rest
Diary: After activity
SF-12 PCS (Improvement)
GAF (Improvement)
ODI
(% subjects with minimal-moderate disability)

3 month
Control
(N=87)
38.4±35.1
39.6±36.4
36.4±32.3
44.1±37.6
45.2±37.6
42.3±32.6
6.1±7.9
5.5±11.7
47.1

Test
(N=92)
62.8±30.6
56.2±39.9
61.9±28.4
64.9±33.3
63.2±33.9
65.4±31.2
9.4±9.9
9.8±12.2
64.1

6 month
Control
(N=87)
39.7±36.5
41.5±38.8
39.0±32.7
44.4±39.2
42.2±51.2
44.9±33.5
5.2±7.7
7.6±10.5
41.3

Test
(N=87)
58.8±35.0
47.9±54.1
55.2±32.1
62.8±36.3
56.8±38.9
59.7±36.2
7.6±9.8
11.9±11.7
58.7

12 month
Control
(N=87)
40.3±37.4
33.6±43.4
37.8±33.5
42.4±37.9
36.5±53.3
42.8±35.3
6.0±8.6
7.7±12.2
40.2

Test
(N=92)
62.7±33.5
56.1±39.4
59.8±31.7
65.4±35.6
56.0±52.2
61.9±35.0
8.1±9.3
13.2±12.2
58.7

Significant improvements were also noted in quality of life (QoL) measures including SF-12 PCS and GAF for both groups with HF10 therapy subjects
reporting significantly better outcomes. Improvements in activity-related QoL measures are correlated to subjects reporting minimal to moderate
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disability at each follow-up.

Discussion
Long-term results from this RCT demonstrate significantly better pain relief reported by HF10 therapy subjects. Moreover, concomitant
improvement in activity-related QoL and disability were maintained at each follow-up. Finally, results obtained using an immediate recall tool such
as VAS were similar to the data obtained using a 7-day diary.
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Iatrogenic Lumbar Epidural Hematoma In A 103 Year
Old
Christian Estrada, Anthony Sifonios
Rutgers-New Jersey Medical School

Introduction
Spinal epidural hematoma is a rare complication of regional anesthetic techniques. Factors such as vertebral abnormalities, technical errors,
multiple attempts at needle placement, and pharmacological factors may be implicated in the formation and progress of spinal epidural
hematoma. We report a case of a lumbar epidural hematoma as a complication of providing regional anesthesia for an orthopedic procedure.

Results/Case report
103 year old female with PMH of hypertension, renal insufficiency was bought to ER by ALS s/p pedestrian stuck on left side. Left femur neck fracture
seen on x-ray. CT c-spine demonstrated degenerative joint disease. Per family member and patient she is able to ambulate with a walker at home
without difficulty. Patient's platelet count and coagulation studies were all within normal limits.
Patient was deemed a moderate to high risk for intermediate risk surgery given age and limited assessment of functional status. Patient sent to OR
the following morning were the anesthesia team decided her left hip hemi arthroplasty would be done under spinal. Patient was positioned left
lateral and back was prepped and draped sterilely. 17G Tuohy needle was introduced to the epidural space at L3-L4 with a positive loss of resistance
to air at 6 cm. Spinal needle was then inserted with no return of CSF seen. Tuohy and spinal needles were withdrawn and procedure was attempted
again this time at L2-L3 interspace. Once Tuohy needle was in place spinal needle was then inserted and again no CSF returned. At this time decision
was made to thread an epidural catheter which was bloused with 15 cc of 0.25% bupivacaine in divided doses. Catheter was secured at 11 cm at the
skin. Patient tolerated procedure well. Versed and propofol were given at the start of the case to help with pain as the epidural was being done.
Surgery commenced and was completed without any complications. Post operatively patient was transferred to PACU and then to a monitored bed
on the floor. Epidural infusion was started at 8cc/hr of 0.125% bupivacaine. Patient was started on heparin 5000 units subcutaneously Q8H. The
following day patient was noted to have difficulty moving both her lower extremities L>R. By the evening patient was noted to have complete
paralysis with no lower extremity motor or sensory function. Decision to remove the epidural catheter was made and MRI of her lumbar spine was
ordered. Up until now, the patient had received 3 doses of heparin 5000 units subcutaneously. A large mixed acute dorsal epidural hematoma
extending cephalad to the top of the visualized segments was noted on MRI. A thoracic MRI was then ordered to see the extent of the hematoma
which was found to encompass T2-3 through the L3 levels causing severe mass effect. Emergent spinal decompression laminectomy surgery was
performed.

Discussion
Spinal epidural hematoma is a rare clinical entity in healthy patients without coagulopathy. Approximately 600 cases have been reported in the
literature (1). The earliest estimate by Tryba suggested an incidence of 1 : 220,000 after a spinal block and 1 : 150,000 after an epidural block.
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Abstract: 997
Medically Challenging Cases (report of up to 4 cases)

Presentation and treatment of catheter-site infection in
a morbidly obese chronic pain patient on
immunosuppression
Bryant Tran, Vanila Singh, Steven Kelleher
Stanford University School of Medicine

Introduction
Catheter-site infection is an uncommon but known risk of continuous peripheral nerve blockade. We present this medically challenging case
involving difficult pain management in a patient with significant co-morbidities.

Results/Case report
A 52-year-old morbidly obese female (123kg, BMI 42.5) presented to our facility for a first metatarsophalangeal joint fusion. Her medical history was
significant for chronic opioid use (hydrocodone-acetaminophen 10-325 mg 3-4 tabs daily), palindromic rheumatism requiring corticosteroid
therapy (prednisone 5 mg daily), and documented MRSA colonization.

After discussion of risks and benefits, the patient elected to proceed with placement of a continuous popliteal-sciatic nerve catheter. The procedure
was performed pre-operatively under sterile conditions; chlorhexidine, sterile towels, and full gown and gloves were employed. The catheter was
placed successfully on the first attempt, was secured with topical adhesive, and covered with waterproof transparent dressing. The surgical
procedure was completed without incident.

The continuous nerve catheter provided optimal post-operative analgesia by reducing opioid requirement and minimizing nausea and somnolence.
The patient was hospitalized for two days per patient request to optimize pain control. Upon discharge, an ambulatory local anesthetic infusion
pump was connected to the nerve catheter in order to provide a few more days of analgesia.

The patient followed up daily by telephone with our acute pain service. On post-operative day #5, the catheter was discontinued. There was no
notable erythema or induration along the catheter site at that time. On post-operative day #6, the patient noted purulent drainage exiting from the
previous catheter site. A clinic visit was established, which revealed an erythematous, indurated, and tender area along the previous catheter site
(Figure 1). The patient did not have a fever and was otherwise doing well. Antibiotic therapy with oral clindamycin, 450 mg every eight hours for
seven days, was initiated.
A follow-up clinic visit revealed a reduction in erythema and tenderness but with some induration at the previous catheter site (Figure 2). Per patient
request, a formal ultrasound was performed by radiology, which revealed edema to the posterior lateral distal thigh but no abscess or collection.

Discussion
Obesity has been previously identified as a risk factor for catheter-site infection1. We believe that immunosuppression, prolonged catheter use, and
documented bacterial skin colonization were also risk factors in this patient.

Despite performance of nerve blocks under sterile conditions, catheter-site infection cannot be completely avoided. Previous studies have

14th Annual Pain Medicine Meeting
Thursday, November 19, 2015–Saturday, November 21, 2015
Miami

documented bacterial colonization in up to 10% of nerve catheters that are placed2. Addition of a chlorhexidine-impregnated patch has not been
shown to decrease the rate of bacterial colonization3.

Prolonged catheter use was permitted in this scenario due to the patient’s fear that her opioid tolerance would lead to inadequate analgesia after
discharge. The decision was supported by evidence that shows up to a 30-fold decrease in opioid consumption with continuous nerve blockade after
foot and ankle surgery4.

In conclusion, benefits may have outweighed risks in this scenario, but the patient must be reminded that complications can occur and require
immediate intervention. Follow-up with patients in the post-operative period is essential, especially for patients with ambulatory catheters.
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Figure 1. Image of the catheter site infection before antibiotic therapy.

Figure 2. Image of the catheter site infection after antibiotic therapy.
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Abstract: 1004
Medically Challenging Cases (report of up to 4 cases)

Lumbar Epidural infusion for Sever's Disease
Neil Malhotra, Adam Young
Rush University Medical Center

Introduction
Sever's Disease (calcaneal apophysitis), typically occurs in adolescents. Inflammation in the growth plate in the heels of children can cause
debilitating pain, especially with repetitive stress to the heel. Typical treatment thus far has consisted of conservative management such as
physical therapy, foot orthotics, ice, and elevation. However, certain patients experience pain refractory to these treatments. In one such case, we
attempted an interventional approach to pain management, consisting of a short term lumbar epidural infusion.

Results/Case report
The patient is a 10 year old male with past history significant of Sever's Disease who presented with left heel pain for 5 days. His foot was placed in a
boot and has been resting his heel without much improvement in his pain. He described his pain as sharp, intermittent burning. He had no allodynia,
but did report hyperalgesia. Anti-inflammatory agents such as decadron and toradol were tried with addition of tizanidine, topical local anesthetic,
and lyrica without much improvement in pain. A lumbar epidural catheter was placed with infusion of fentanyl, bupivicaine, and clonidine for 2
days. On the third day the infusion was stopped, and pain was reported to be 0-1/10. He was discharged on lyrica and his pain remained well
controlled after discharge.

Discussion
The use of a short-term epidural to treat acute, non-surgical pain in a patient without a chronic pain condition proposed an interesting approach to
dealing with patients who have pain refractory to conservative management. The responsiveness of this patient's pain makes us reconsider the
pathophysiology behind the mechanisms of pain for Sever's Disease. Interestingly, this patient demonstrated a few symptoms consistent with CRPS
(hyperalgesia), which may help explain in part why his pain was responsive to a short term epidural infusion.
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Abstract: 1005
Scientific abstract: Chronic pain

An Evaluation of New England and National Opioid
Prescribing Trends During 2013-2014
Adam Toth, Carl Possidente, Linda Sawyer, Mark DiParlo, Gilbert Fanciullo
Dartmouth-Hitchcock

Introduction
Over the past two decades there has been a steady increase in the use and acceptance of prescription opioids for chronic non-cancer pain
treatment. This trend has correlated with a 3-fold increase in prescription opioid overdose deaths from 1999-2012 (1). Recent attempts to address
the opioid epidemic have occurred at both a state and national level, though limited data exists on the net effectiveness of these interventions on
current opioid prescribing practices. The purpose of this study was to evaluate current opioid prescribing trends nationally, regionally across
several New England states, and at an institutional level, over a two year period between 2013 and 2014.

Materials and methods (NA for case report)
Our study compared opioid usage between two time periods: January-June 2013 and July-December 2014. Data for total retail prescriptions for
non-injectable opioids, all payer types, were obtained from the IMS Health National Prescription Audit database, which captures approximately
74% of prescription data from retail pharmacies across the United States (2). Opioid utilization was reviewed nationally, and in New Hampshire
(NH), Vermont (VT), Maine (ME) and Massachusetts (MA). Institutional opioid prescription data were supplied by pharmacies at Dartmouth
Hitchcock Medical Center (DHMC) and the University of Vermont Medical Center (UVMC). Opioid utilization per 1000 adult patients was calculated
based on the estimated 2014 United States census (3).

Results/Case report
There was a net decrease of 3.4% opioid prescriptions filled nationally between the two 6-month periods studied. Of the four New England states
studied, ME saw the largest net decline in opioid prescriptions (5.20%), while in NH prescriptions increased by 1.3%, the only state reviewed showing
an increase in opioid utilization. Opioid prescribing in VT and MA decreased 2.2% and 4.4%, respectively. The most commonly prescribed product
nationally was hydrocodone/APAP, representing 43.4% of the total opioid prescriptions, though its utilization decreased by 13.0%. Tramadol
exhibited the largest growth of opioid prescriptions nationally, with a 14.8% increase. Long acting/extended release opioid formulations
represented only 2.9% market share nationally. On an institutional level, UVMC pharmacy showed a net decrease of 13.6% opioid prescriptions,
compared to DHMC with a net decrease of only 0.44%. Prescribing patterns of buprenorphine agents varied amongst New England states (up 16.9%
in NH, down 11.6% in Massachusetts), though nationally no significant net change was noted (0.3% increase).

Discussion
The rate of non-injectable opioid prescribing across the United States has shown a decline between 2013 and 2014. Statewide and national
initiatives such as prescription monitoring programs (which only began in NH after the study period, yet already existed in the other New England
states), improved access to addiction treatment programs, public awareness, availability of Medical Cannabis (available in ME and VT) and
prescriber opioid education (legislated in VT) may at least partially be driving this trend.
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Abstract: 1007
Scientific abstract: Chronic pain

Occult Sensory Changes in Lumbar Radicular Pain
Patients And its Changes with Epidural Steroid Injection
-- A Quantitative Sensory Testing Study
Weihua Ding, Arissa Opalacz, Claire Fishman, Mary Houghton, Ahmed Shihab, Lucy Chen, Jianren Mao, Yi Zhang
Hangzhou First People's Hospital

Introduction
Chronic lumbar radicular pain (sciatica), is commonly encountered in pain medicine practice. The treatment outcome of sciatica is far from
satisfactory due to the lack of understanding of it's pathophysiology. Sciatica can exist with or without any sensory or motor changes.
Conventional sensory nerve conduction only tests the large fiber function (myelinated Aα,Aβ fibers) and is unable to assess the function of small
afferent nerve fibers ( C and Aδ fibers) which transmit pain. Quantitative sensory testing (QST) may be able to detect nerve lesions that often escape
conventional nerve conduction study. To investigate whether there is subclinical sensory deficits in sciatica, we used quantitative sensory testing in
sciatica patients to examine the sensory profile in the painful limb affected by sciatica, and compared the sensory profiles before and after lumbar
epidural steroid injection.

Materials and methods (NA for case report)
We recruited 20 patients with lower extremity radicular pain conditions of age 18-65. The inclusion criterion was the diagnosis of lower extremity
radicular pain. The exclusion criteria are: (1) a major psychiatric disorder requiring recent hospitalization, such as major depression, bipolar
disorder, schizophrenia, anxiety disorder, and psychosis; (2) subject taking illicit drug detected through urine toxicology screen. (3) Subject had
interventional pain management procedures that may alter QST responses including neuraxial injections within past eight weeks. (4) Subject
already on a neuromodulatory pain medication (such as gabapentin, pregabalin, cymbalta, amytriptyline, nortriptyline etc). (5) Subject is receiving
opioid medication therapy that may alter QST responses.
We examined thermal pain threshold in 20 sciatica patients with quantitative sensory testing (QST) as described in our previous studies. Painful
area in the distal leg affected by the radicular pain symptoms were used for testing. The inner forearm area is used as control. QSTs were conducted
at baseline, and one month after the patients received a lumbar epidural steroid injection.

Results/Case report
Sciatica patients showed an increased threshold to both cold pain (lower temperature needed to elicit a painful response, Figure 1) and heat pain
(higher temperature needed to elicit a painful response, figure 2). Lumbar epidural steroid injection was highly effective in relieving pain in this
group (11 subjects out of 12 who received lumbar ESI reported execellent pain relief at one month follow up). After lumbar epidural steroid injection,
the thresholds to cold and heat pain in the painful leg returned to baseline (figure 3). There is no difference cold sensation, cold/heat pain tolerance
or pain summation between the primary area of pain on leg compared with control area in the forearm.

Discussion
Our findings indicate that the threshold to both cold and heat pain are increased in patients with chronic lumbar radicular pain as detected by a sub
set of QST parameters. The alteration indicates an occult loss
of sensation that is undetected by routine clinical physical exam, rather than hypersensitivity to pain.
This alteration can be partially reversed by ESI along with the pain relief. Our data suggests that sensory changes accompanies radicular pain even
before clinically detectable sensory deficit, early treatment may be able to halt or delay sensory loss in radiculopathy.
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Figure 1. Cold Pain Threshold (a) and Heat Pain Threshold (b) in Sciatica Patients. Painful leg versus forearm at baseline (n=20, *p < 0.05)

Figure 2. a. Cold Pain Threshold in painful leg in sciatica patients before ESI and after ESI (n=12, p=0.04, *p<0.05). b. Cold Pain Threshold in Sciatica Patients. Painful leg versus forearm after
ESI.
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Scientific abstract: Chronic pain

A Novel Technique for Obturator Articular Branch Block
John DiMuro, Jeffrey Petersohn, Robert Menzies, Carlo Franco, Asokumar Buvanendran
Carson Medical Group and Sierra Surgery Hospital

Introduction
The obturator articular branch (OAB) nerve innervates the anteromedial hip capsule. Diagnostic nerve block affirms neuropathic anterior hip or
labral pain used in combination with femoral articular branch nerve block prior to RF lesioning for symptomatic anterior hip or labral pain
treatment1,2. Many physicians avoid diagnostic OAB nerve block or RF lesioning of this structure due to risks of vascular injury or to the complex
needle path geometry required to avoid the superficial femoral neurovascular bundle using traditional approaches.
Objective: To describe a novel and facile technique for OAB nerve block or RF lesioning using simplified fluoroscopic imaging with reduced risk of
vascular injury.

Materials and methods (NA for case report)
Methods: 6 Thiel preserved anatomic hemipelvis specimens were dissected, identifying obturator articular nerve, accessory obturator nerve (if
present) and femoral articular nerve(s) innervating the anterior hip joint capsule. Nerve branches overlaid by steel wires allowed correlation with
osseous radiographic landmarks. After verification of earlier anatomists work3,4,5, we considered alternative OAB approaches to minimize risks of
inadvertent vascular injury to the superficial femoral neurovascular structures overlying the OAB, obturator nerve, abdominal or pelvic structures
and to simplify radiographic imaging demands.

Results/Case report
Anatomy: The OAB nerve branches from the obturator nerve, exiting the pelvis just inferior to the junction of the ischia and pubic ramus, traversing
the anterior ischia superolaterally to enter the hip capsule 1-3 cm deep to the femoral neurovascular bundle. Using PA fluoroscopy, the tilted
irregular ovoid outline of the lateral pubic ramus forms the “teardrop” or “incisura” landmark overlying the ischium.
In the proximal anteromedial thigh, gracilis and adductors minimis, brevis and longus muscles are present with the greater saphenous vein anterior
to the ischia as it joins the femoral vein.
Technique: With the patient supine, the ipsilateral thigh is abducted or frog-legged for initial fluoroscopic true PA imaging of femoral head,
acetabulum and incisura. The C-arm unit is moved slightly caudally to visualize the ischium fully. Palpation of ischial tuberosity in the medial thigh
identifies the anterior ischial planar surface and is marked as a horizontal line on the medial thigh. Using fluoroscopy, a line drawn from the lateral
incisura to the ischial tuberosity is extended distally to the medial thigh and projected onto the line identifying the coronal plane of the ischium to
mark the needle entry site. Using intermittent fluoroscopic guidance, a 3.5 or 5 inch needle with curved distal tip enters the medial thigh at the
mark, approximately 3-6 cm distal to the ischial tuberosity and slightly superficial to the anterior ischial surface with subsequent superolateral
advancement in the coronal plane to contact the distal anterior ischial surface. Maintaining intermittent contact with the anterior ischium, the
needle is steered by repeated intermittent needle withdrawal, needle hub rotation and re-advancement under intermittent PA fluoroscopy to reach
the OAB nerve target at the inferior aspect of the incisura on the anterior ischial surface.

Discussion
Conclusion: We describe a novel and facile technique to anesthetize or lesion the OAB nerve using fluoroscopy and simplified anatomic landmarks
to reduce risks of neurovascular injury.
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Scientific abstract: Education

Mentorship in Neuromodulation: Preliminary Results
from a Society Driven, Multi-Center, Prospective
National Pilot Mentorship Program
Michael Hanes, David Provenzano, Jason E. Pope, Steven Falowski
Jacksonville Spine Center

Introduction
Just like the neuromodulation space in general, there has been a parallel growth in the number of implantable devices performed in academic
centers over the past decade.1 However, the level of training experience continues to markedly vary among institutions, as does their reliance on
external educational opportunities. Despite clear ACGME (Accredited Counsel of Graduate Medical Education) guidance on criteria for fulfillment to
complete residency and fellowships, the pedigree is widely variable. Because of these perceived gaps, industry seems to be playing a larger role in
the education and training of residents and fellows, with the obvious challenge of introduction of bias. Further, these training challenges have
created a gap between formal fellowship training and autonomous, independent practice. We present preliminary data from a society driven, multicenter, national pilot mentorship program aimed specifically at improving education in the field of neuromodulation by filling these gaps and
focused on mentorship and a standard curricula, while providing a professional development path.

Materials and methods (NA for case report)
The North American Neuromodulation Society (NANS), through their Resident and Fellows Section (RFS), created a committee to drive a
mentorship/mentee model to establish the agenda and curriculum for the inaugural program. The committee drove the identification of mentors
from faculty involvement with the NANS Advanced Therapy Cadaver Workshop who clearly had a passion and interest in development and
participation in the program. Once a group of mentors was established, neurosurgery residents and pain medicine fellows, through an application
process, were identified and accepted into the program. Clear expectations fulfillment was mandatory for participation in the mentorship program.
The mentor-mentee pair was performed base on specialty, geography, special interests, and requests. Requirements for participation included:
initial attendance at the NANS Advanced Therapy Cadaver Workshop, one site visit to the mentor’s practice, six phone conversations with
discussions based on a defined curriculum, completion of an initial, mid-year, and final survey, and finally attendance at the following year’s NANS
conference.

Results/Case report
The initial survey results showed the primary goal that mentees hoped to achieve through the program was career progression. This was followed
by knowledge in practice management, networking, and academic advancement. Time constraints of both mentees and mentors as well as lack of
training program recognition of the mentorship program were rated as the largest perceived barriers. The number of spinal cord stimulator and
intrathecal pump trials and implants performed by trainees were reported (Table 1). Self-reported knowledge in patient selection and management
of neuromodulation devices, as well as practice management increased by approximately 25% over the six months.

Discussion
While formal mentorship programs have played a large role in the business world for several decades, they are still developing for physicians. They
have been shown to influence career guidance, professional satisfaction, personal development, and research productivity.2 The preliminary survey
results show positive feedback as well as increased knowledge among trainees. However, improvements are still necessary to allow continued
growth of the program. The second program, curriculum development, and mentor-mentee pairing criteria are in development and continued
prospective data collection is ongoing.
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Abstract: 1011
Medically Challenging Cases (report of up to 4 cases)

Successful Treatment of an Acute Ischemic Stroke with
Tissue Plasminogen Activator Two Hours After
Removing of an Epidural Catheter
Sachin Jha
Rush University Medical Center

Introduction
Epidural hematoma is a commonly feared albeit rare phenomenon. Premature use of anticoagulants in the setting of a recent neuraxial procedure
is a well-established risk for developing epidural hematomas. Guidelines have been developed to help ensure clinicians safely use anti-coagulants in
the peri-neuraxial setting . In this case, we describe a patient who had an ischemic stroke and was given tissue plasminogen activator (TPA) two
hours after discontinuing an epidural catheter.

Materials and methods (NA for case report)
Extensive literature search was performed with an emphasis on epidural hematoma formation (or lack of) in the setting of TPA usage. While there
have been cases of epidural hematoma reported in the setting of some thrombolytic therapies , no results appeared with the use of TPA.

Results/Case report
A 64 year old male with a history of rate controlled atrial fibrillation underwent unilateral total knee arthroplasty via lumbar epidural catheter and
monitored anesthetic care. He received 1g transexamic acid intraoperatively. Two hours after discontinuing the epidural catheter on postoperative day one, he developed acute left hemiplegia, dysarthria and left hemi sensory loss. Computed topography scan demonstrated acute
ischemic right middle cerebral artery stroke. The stroke team was notified and after discussion with solely the orthopedic service, they administered
a treatment dose of tissue plasminogen activator (TPA) 43 minutes after symptom onset. Mechanical thrombectomy was then performed 60
minutes after symptom onset. Post-procedurally, his only neurologic deficit was a slight left upper extremity pronator drift. Afterwards, the acute
pain team was notified. Due to the proximity of TPA administration and epidural catheter discontinuation, he was placed on epidural hematoma
precautions with recommendations to perform neurological examinations every hour for the next 48 hours. He subsequently did not develop an
epidural hematoma and was discharged with a normal neurological exam.

Discussion
Thrombolytic agents, such as TPA, have been successfully used to treat acute ischemic strokes. Administration of TPA within three to four and half
hours of symptom onset has demonstrated favorable neurologic outcomes thus its urgency of administration is critical. TPA functions in
converting plasminogen to plasmin resulting in fibrinolysis of clots and subsequent restoration of blood flow to previously ischemic regions.
Unfortunately, the use of TPA in patients who have received neuraxial intervention places them at an increased hemorrhagic risk with the potential
consequence of a spinal hematoma. Guidelines concerning the use of fibrinolytic therapies in the setting of neuraxial procedures are difficult to
define, as there have been no prospective studies. Scandinavian guidelines suggest a 24 hour interval between fibrinolytic and neuraxial procedures
whereas ASRA recommends 10 days. However, in emergency situations, ASRA recommends removal of neuraxial catheters before initiating
thrombolytic therapy coupled with a joint decision between the primary team and pain provider regarding risk stratification . In the event that a
thrombolytic agent is given within the contraindicated time zone, ASRA recommends serial neurologic examinations at least once every two hours
with the ability to promptly surgically intervene. This case demonstrates the challenges in establishing guidelines without prospective studies and
few cases reports. It also highlights the importance of anti-coagulation guideline awareness across numerous specialties.
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Clinical phenotypes of painful diabetic polyneuropathy
Joachim Scholz, James P Rathmell, William S David, David A Chad, Alithia C Broderick, Stephen G Perros, Naomi S Shin, Jenna L Wells, John B Davis,
Charles J DiMaggio, Shuang Wang, Simon N Tate
Columbia University Medical Center

Introduction
Diabetic polyneuropathy produces multiple phenotypes. Persistent neuropathic pain develops in approximately half of the affected patients. We
used a standardized bedside assessment of somatosensory symptoms and signs to differentiate painful and nonpainful manifestations of
polyneuropathy associated with type 2 diabetes.

Materials and methods (NA for case report)
Research approval was obtained from Partners Human Research Committee, which serves as the institutional review board of Massachusetts
General Hospital. We included female and male adult subjects with type 2 diabetes mellitus and control subjects without diabetes or any other
relevant neurological disorder in a prospective noninterventional study. The subjects were permitted to continue previous treatment for diabetes or
neuropathic pain. We gathered information about neuropathic symptoms including pain in a structured interview (47 items). A standardized
bedside examination of physical signs (39 items) was performed to determine somatosensory deficits and assess stimulus-evoked pain.
Investigators conducting the interview or the physical tests were blind to the diagnosis of diabetes or polyneuropathy.

Results/Case report
Findings from 116 subjects with diabetes and 20 healthy control subjects were analyzed. Sixty-seven subjects with diabetes (58%) had a
polyneuropathy with mixed somatosensory deficits and pain. Twenty-three subjects (21%) exhibited deficits but did not report spontaneous pain or
abnormal pain sensitivity to mechanical, thermal or activity-related stimuli. Twenty-six subjects (23%) did not show clinical symptoms or signs of a
somatosensory polyneuropathy despite a history of diabetes for more than 5 years (median). Temporal pattern and sensory character of
spontaneous pain, and pain sensitivity to mechanical or thermal stimuli varied substantially between and within these subgroups. Standardized
physical tests confirmed interindividual differences in response to experimental stimuli of low or high threshold, indicating the involvement of
distinct subpopulations of peripheral nerve fibers.

Discussion
A standardized bedside assessment of symptoms and signs provided reliable information about clinical phenotypes of diabetic polyneuropathy.
Physical tests increased the sensitivity and specificity to differentiate between manifestations of the polyneuropathy. These clinical phenotypes of
patients with type 2 diabetes gave important clues on the vulnerability of distinct subpopulations of peripheral nerve fibers to hyperglycemiainduced damage. Phenotype diversity should therefore be taken into account when designing clinical trials of neuroprotective or analgesic
treatments.
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Medically Challenging Cases (report of up to 4 cases)

Novel Application of Spinal Cord Stimulation in
Persistent Post-mastectomy Pain
Vafi Salmasi, Bruce Vrooman
Cleveland Clinic

Introduction
Persistent post-mastectomy pain can be present in as high as 75% of patients undergoing mastectomy. The treatment options available for this
type of neuropathic pain are not effective enough in most patients 1-3. Application of neuromodulation has been reported once in this patient
population. Hegarty et al. successfully controlled the pain for seven years using peripheral nerve stimulation of thoracic paravertebral plexus 4. To
the best of our knowledge, we are presenting the first application of spinal cord stimulation (SCS) in a patient with persistent post-mastectomy
pain.

Results/Case report
The patient is a 48 year old female patient who presented to our pain management center complaining of pain located at right side of the chest and
back radiating to the right arm. She was diagnosed with breast malignancy four years prior to presentation to our pain management center. She
had undergone lumpectomy of right breast mass with axillary lymph node dissection followed by radiation and chemotherapy. Following these
procedures the patient experienced persistent pain. The patient described the pain as burning and aching.
Since medical management could not control her symptoms, she was referred to our center. Over a course of two years multiple interventions were
tried for the patient with either minimal or transient improvement. Subsequently, a trial of spinal cord stimulation was discussed more extensively
with the patient, who consented to proceed. The patient experienced significant improvement with long pain free intervals during SCS trial;
therefore, the patient underwent implantation of permanent leads.
Access to epidural space was achieved using an 18-gauge Touhy needle at T11-12 interlaminar space. The lead was then inserted through the needle
and advanced in the posterior epidural space directed cephalad to the C7 vertebral level. A second lead was then inserted in a similar fashion. A
pocket was created below the right iliac crest where the implantable pulse generator was implanted.
The patient experienced significant improvement using SCS. Successful pain control has been achieved for more than 18 months and ongoing.
Table 1 indicates the most recent programming of the patient’s device.
Table 1. Detailed programming of the device
Program Number

Contacts

1
2
3

9-, 11+
9-, 12+, 13+
9-, 14+, 15+

Power
(Watts)
180
90
240

Amplitude
(Volts)
3
3.5
2.5

Frequency
(Hertz)
50
50
50

Discussion
This case illustrates successful application of spinal cord stimulation in a patient experiencing persistent post-mastectomy pain. Currently, this is a
challenging type of neuropathic pain to treat; yet neuromodulation appears to be a promising field to explore in a well selected subgroup of this
patient population. Nevertheless, more investigation regarding its efficacy and safety is warranted prior to widespread use.
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Medically Challenging Cases (report of up to 4 cases)

Regional Anesthesia and the Peripheral Afferent
Neuronal Barrage
Omar Qureshi
University of Chicago Medical Center

Introduction
Peripheral afferent neuronal barrage from tissue injury can lead to central nervous system hyperexcitability that contributes to the development of
chronic pain. This process, known as central sensitization, can cause prolonged, but reversible neuroplastic changes in the dorsal root ganglion
that change the pain threshold and result in a stronger pain response. Because continuous afferent volleys are instrumental in the sensitization
process, reducing the afferent barrage from damaged tissues can decrease the risk of developing a central pain syndrome.

Results/Case report
A 35-year old female with a history of severe peripheral vascular disease presented with left lower extremity ischemia. She had recently underwent
a right AKA for an occluded superficial femoral artery. At the time of presentation, the patient was having excruciating pain in not only the ischemic
left leg, but also in the right stump that was unrelieved by a hydromorphone PCA. A neurolytic lumbar sympathetic block was performed which
significantly reduced the patient’s pain. After her left AKA, she was started on a ketamine infusion and a fentanyl patch. Two days later, a course of
methadone was also started. Because there was no improvement, the patient was switched to a fentanyl PCA. After her stump revision, her pain
remained uncontrollable and the decision was made to transfer the patient to the ICU for a dexmedetomidine infusion. On post-operative day 3,
single shot adductor canal and popliteal nerve blocks were performed in the supine position under ultrasound guidance using 0.375% bupivacaine
with 1:200,000 epinephrine. Within 2 hours, the patient appeared much calmer and more comfortable. During the first 24 hours after the block, the
patient’s fentanyl PCA use had decreased by 50%. Her ketamine, dexmedetomidine, and lidocaine infusions were titrated down and the patient was
stabilized on an oral regimen of methadone, hydromorphone, and topiramate, which were to be gradually tapered off.

Discussion
Increased sensitivity to pain may develop through both peripheral mechanisms and central changes in the brain and spinal cord. Continuous
afferent inputs into the central nervous system from peripheral nerve and tissue injury play a role in the development of central pain syndromes.
Melzack et al have described mechanisms where noxious stimuli may sensitize central structures involved in the perception of pain.[1] Persistent
post-amputation pain has been studied most extensively, and much of the literature has focused on modulating the afferent barrage from the
damaged tissues. A case report published by Fischler et al describes a series of sciatic nerve blocks to treat intractable stump pain that was
refractory to other modalities.[2] Prolonged analgesia can also be obtained by performing a chemical neurolysis of the injured nerves. A study
conducted by Lim et al established the effectiveness of using ethanol around a peripheral nerve of an amputated extremity to interrupt the afferent
input to the central nervous system.[3] . While it is only one component of managing central pain, regional anesthesia can be used to decrease the
persistent nociceptive input to the central nervous system, which can prevent many of the neuroplastic changes that lead to chronic, hyperalgesic
pain syndromes.
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Medically Challenging Cases (report of up to 4 cases)

Safely Administering Neuraxial Anesthesia in a Patient
with Phosphorylase B Kinase (PBK) and Mitochondrial
Complex I (MCI) deficiencies
Preet Patel, Brian Raffel, Scott Mellender, Shaul Cohen
Robert Wood Johnson University Hospital

Introduction
Phosphorylase b kinase (PBK) is required for the activation of phosphorylase by converting the less enzymatically-active phosphorylase b to the
more active phosphorylase with a resulting increase in glycogenolysis. PBK deficiency is genetically heterogeneous; both autosomal recessive and
x-linked forms exist [1]. While most forms of PBK deficiency are mild (asymptomatic), clinical signs can include myopathy, hepatomegaly and
cirrhosis [1]. Mitochondrial Complex I Deficiency (NADH-quinone oxidoreductase deficiency), is a disorder of Complex I in the electron transport
chain affecting oxidative phosphorylation. The majority of MCI deficiencies are autosomal recessive but instances of maternal inheritance exist. It
is a progressive neuro-degenerative disorder that can involve multiple organ systems with varying symptoms [2]. Two forms of the deficiency
include fatal infantile multi-system disorder and mitochondrial encephalmyopathy, both of which are highly progressive. A 3rd form is myopathic
and is characterized by muscle weakness and intolerance [2].

Results/Case report
27 y/o F (G2P1) at 35 weeks gestation presents in preterm labor w/ previous history of uncomplicated C-section. PMH is significant for PBK and MCI
deficiencies. PSH includes multiple endoscopies, J-Tube/G-Tube placement and Nissen fundoplication. Patient is allergic to Reglan (neurologic
regression and tardive dyskinesia). The patient cannot recall whether she had an epidural or spinal anesthesia during previous C-section, however
she states that she has had trouble awakening and prolonged sedation from general anesthesia during surgical procedures. Patient’s FH is
significant for maternal PBK and MCI deficiencies. A combined spinal epidural (CSE) was used during C-section. Patient was hydrated with an IV
solution including dextrose. 1.6 cc of 0.75% Marcaine (12 mg), 15 mcg fentanyl with epinephrine was injected intrathecally without complication. A
T-6 level was achieved with spinal anesthesia. Safe anesthetic care without complication was provided to the patient using CSE while being able to
avoid administering any drugs that may have interacted with her biochemical deficiencies.

Discussion
Patients with PBK deficiency are at risk for hypoglycemia and should be treated peri-operatively with glucose. Patients who are hypotonic should
have neuromuscular blocking agents titrated to desired muscle paralysis and may require postoperative mechanical ventilation. The effect of MCI
deficiency varies based on the class of anesthetic. Inhalational anesthesia has no risk of malignant hyperthermia but the volatile gases inhibit
mitochondrial complex I. Increased sensitivity to volatile anesthetics can be seen with a reduction in MAC and increased vasodilation and
myocardial depression [3-4]. Propofol inhibits mitochondrial acylcarnitine transferase and complex III. Single induction dose of propofol is safe
(except for those on ketogenic diets) but propofol infusions are not tolerated, leading to propofol infusion syndrome [3-4]. Dexmedetomidine and
remifentanil can be used for TIVA. Ketamine, Etomidate, and Barbiturates all inhibit complex I and should be avoided. Amongst opioids,
Remifentanil has no effect on the mitochondria and is preferred over fentanyl [3-4]. Morphine has known mitochondrial effects and should be
avoided. Local anesthetics all inhibit acylcarnitine transferase and mildly inhibit complex I. Lidocaine is the preferred local anesthetic over
ropivacaine and bupivacaine, though all three mildly inhibit ATP synthesis [3-4].
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Patient factors associated with clinically significant pain
reduction in a free-standing interdisciplinary pediatric
chronic pain treatment center
Ravi Shah, MD, Dawn Belvis, MD, David Krodel, MD, Bonnie Essner, PhD, John Lavigne, PhD, Anshu Hemrajani, MD, Santhanam Suresh, MD
Ann & Robert H. Lurie Children’s Hospital of Chicago

Introduction
Interdisciplinary care is effective for managing pediatric chronic pain; however, further information regarding patient factors associated with
treatment benefit in clinical practice settings is needed to optimize treatment delivery and improve patient outcomes. This study examined factors
associated with clinically significant pain decrease for patients receiving interdisciplinary chronic pain treatment.

Materials and methods (NA for case report)
Participants were 114 youths aged 8-18 years presenting consecutively to an interdisciplinary pediatric pain clinic. Retrospective chart review was
performed. Patient factors included gender, Medicaid status (proxy for SES), pain diagnosis (neuropathic vs. non-neuropathic), pain intensity at
initial visit (0-10 NRS), time between initial and final visits, and caregiver-reported psychiatric symptoms on the Child Symptom Inventory pretreatment (generalized and separation anxiety, depression, ADHD, and conduct problems). Optimal Data Analysis was used to develop a
classification tree of the combination of factors providing the most reliable and powerful prediction of clinically significant decreased pain intensity
(> 30% decrease) from first to final clinic visit.

Results/Case report
46.5% (n= 53) of patients reported a significant pain decrease. Diagnosis type, initial pain intensity, and generalized anxiety were associated with
pain decrease. In the classification tree, the optimal combination of factors predicting treatment success were: 1) less anxiety (< 89th %ile; n=71)
predicted successful treatment response 57.5% of the time; 2) for patients with high anxiety, the combination of greater anxiety and neuropathic
pain (n=10) correctly predicted a good treatment response 60% of time; 3) having greater anxiety and non-neuropathic pain (n=33) predicted poor
treatment response 81.8% of the time. Initial pain intensity did not improve prediction.

Discussion
Comorbidity of anxiety was associated with poorer outcomes in an interdisciplinary pain clinic, especially among pediatric patients with nonneuropathic pain. Directing evidence-based psychological interventions to patients exhibiting high anxiety may improve outcomes. Prospective
studies with randomized design are needed to provide further information about factors predicting treatment success.
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Medically Challenging Cases (report of up to 4 cases)

Botulinum toxin type A injection for management of
intractable trigeminal neuralgia: A case series
Jack Diep, Amar Bhavsar, Andrea Perales, Anthony Sifonios, Jack Diep
Rutgers New Jersey Medical School

Introduction
Trigeminal neuralgia is a chronic pain condition characterized by recurrent, hemifacial attacks of intense stabbing pain originating from one or
more branches of the 5th cranial nerve. First line therapy is carbamazepine, and other remedies include oxcarbazepine, lamotrigine, gabapentin,
and baclofen. Once an adequate trial of a single first line agent at maximum tolerable dosage has failed, surgical consultation should be
considered. Surgical options include microvascular decompression, stereotactic radiosurgery, and percutaneous destructive neurosurgical
techniques such as radiofrequency thermocoagulation, glycerol rhizolysis, or balloon compression. Here, we present two cases of intractable
trigeminal neuralgia with concurrent sternocleidomastoid muscle (SCM) spasticity that resolved after Botulinum toxin type A (BTX) injections.

Results/Case report
Case 1. A 49 year-old female with over 24 years of chronic headaches secondary to trigeminal neuropathy, and history of sub-occipital
craniotomies, bilateral trigeminal nerve decompressions, and peripheral stimulator implantation, presented to our clinic with recurrent left-sided
facial pain. We performed a left SCM trigger point injection with local anesthetic, which had provided her with 2 months of complete pain relief.
When the pain returned, BTX was injected to chemodenervate the left SCM.
Case 2. A 65 year-old female with history of polymorphous low grade adenocarcinoma of the maxilla and multiple surgeries presented to our clinic
with chronic facial pain since her surgery in 2009. She had tried multiple medications over a two year period, as well as a trigeminal nerve block and
radiofrequency ablation of a left submental neuroma, all with minimal relief. A trigger point found in her SCM was injected with local anesthetic
resulting in resolution of her pain for approximately two months. BTX was later injected to chemodenervate the left SCM.

Discussion
BTX is used to treat overactive bladder, chronic migraine, upper limb spasticity, cervical dystonia, strabismus, blepharospasm, and severe primary
axillary hyperhidrosis. Multiple studies have also shown BTX to be safe and useful in treating trigeminal neuralgia. Our cases indicate a need for
larger studies examining the utility of BTX injections in patients experiencing trigeminal neuralgia that is unresponsive to surgical therapy.
This case report has been reviewed by the patient’s family and written permission for the authors to publish the report was obtained.
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Spinal anesthesia for lumbar spine surgery in elderly
patient with history of post-op cognitive dysfunction
after general anesthesia
Ian Malburg
University of Iowa

Introduction
Post-operative cognitive dysfunction is a syndrome of prolonged impairment of cognition after surgery that can affect memory, intellectual ability
and executive function that can last for weeks to months [1]. The incidence of POCD varies, but is known to be higher in elderly patients undergoing
major surgery [1]. It is unclear whether the type of anesthesia is associated with POCD [2]. Delirium and decline in level of independence at 1-year
post-operatively have been shown to be significantly higher in patients who had surgery under general anesthesia [3]. Post-operative delirium and
POCD remain distinct entities but are thought to share common risk factors, mechanisms of action and clinical features. Our case demonstrates
avoidance of POCD by using a neuraxial approach to anesthesia for lumber spine surgery in a patient with a history of POCD after a previous
general anesthetic.

Results/Case report
A 92 year old female with a past medical history of type II diabetes mellitus, GERD, hyperlipidemia, hypertension, scoliosis and lumbar radiculopathy
present for a right side L4-5 microendoscopic foraminotomy with instrumentation. She experienced right sided L5 radicular symptoms that limited
her ability to perform activities of daily living. Conservative therapy failed to improve her symptoms and subsequently she was referred for surgical
evaluation. Previously, she had left sided symptoms that responded to foraminotomy. However, her post-operative course was complicated by 3
months of POCD; she was unable to perform basic math tasks whereas prior to surgery she was able to keep detailed financial records with ease. A
thorough workup at the time revealed no other cause for her cognitive dysfunction other than receiving general anesthesia. She was referred to the
preoperative anesthesia clinic and after careful consideration with her referring surgeon, a spinal anesthetic with sedation was planned. On the day
of surgery a subarachnoid block under fluoroscopic guidance was performed. 2.5 mL of isobaric bupivicaine 0.5% and 25 mcg Fentanyl was injected
into the intrathecal space at L4-5 with a 25 gauge pencil tip needle. A T4 level was confirmed shortly thereafter. She was sedated with propofol 25
mcg/kg/min during the case. Her blood pressure was supported to maintain MAP >60. The surgical procedure was completed without complication
less than 2 hours after placement of spinal anesthetic. Post-operatively she recovered quickly without experiencing cognitive dysfunction.

Discussion
Is there utility in regional or neuroaxial anesthesia for elderly patients in order to avoid general anesthetic, especially during stressful procedures?
Ideally, there should be collaboration between the anesthesiologist and surgeon for the approach presented. Some considerations include patient
selection, duration of surgical procedure and desire for neurologic monitoring.
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The Endocannabinoid System: current knowledge and
future directions
Dennis Gray
University of Texas Medical Branch

Introduction
The goal of this presentation is to give a brief synopsis of the endocannabinoid system and its importance in pain medicine now and into the future.
Exogenous cannabinoid administration has been used to treat chronic pain for hundreds of years but comes with unwanted psychiatric sideeffects. This presentation will review the endocannabinoid receptors, their mechanisms of action, downstream effects, peripheral and central
distribution, endogenous ligands, and metabolism of such ligands. Manipulation of the endocannabinoid system will provide novel targets for drug
discovery in the coming decades that will minimize central psychiatric side-effects while suppressing pain signaling at almost every level of
nociceptive processing.

Materials and methods (NA for case report)
ovid literature review

Discussion
Cannabinoid use in the treatment of pain is a complex issue that is intertwined within a web of societal and political perception. Not until recently
have attitudes begun to change towards the issue, allowing substantial pre-clinical research to be undertaken to attempt to understand the
mechanism of action of cannabinoids. In the process of this undertaking, scientists confirmed the existence of an endocannabinoid system that
regulates pain at every level of nociception. In the peripheral tissues and dorsal columns, endocannabinoids are produced in response to excessive
nociceptive signaling and work by dampening signal transduction at the pre-junctional synapse (effectively preventing inhibitory interneuron burnout and facilitation in the spinal cord). They also work to dissociate the emotional aspect of pain at the level of the limbic and cortical systems.
Both of these effects are predominantly mediated through cannabinoid receptor-1 (CR1) which is the most numerous g-protein coupled receptor in
the central nervous system, but is also located on peripheral nociceptive components feeding into the spinothalamic tracts. CR2 is also located
within the CNS but is more numerous in the peripheral tissues and on immune cells where agonists produce an anti-inflammatory effect (local
administration of CR2 agonists at the tissue level have prevented evidence of facilitation in the spinal cord as well.) The two major endogenous
cannabinoids are 2-arachidonyl glycerol (2-AG) which is a full agonist at CR1 and CR2 and is primarily metabolized by monoacylglycerol lipase
(MGL); and anandamine (AEA) which is a partial agonist at both receptors and is primarily metabolized by fatty-acid amide hydrolase (FAAH).
Additionally, AEA has been shown to be a full agonist at transient receptor potential cation channel subfamily V member 1 (TRPV1) which is pronociceptive. Both of these endogenous ligands are metabolized by other mechanisms which are capable of producing inflammatory and pronociceptive molecules. Endocannabinoids, being lipophilic, cannot be stored within neurons but must be synthesized on demand. This creates a
dynamic balance between pro-nociceptive and anti-nociceptive mediators interacting at all levels of pain transduction. A recent human study,
demonstrated elevated pre-operative central and peripheral levels of endocannabinoids in chronic osteoarthritis patients undergoing total knee
arthroscopy that predicted increased post-operative pain and opioid use. There is little doubt that this ubiquitous signaling system will be an
attractive target for drug development in the future and is highly relevant to pain medicine moving forward.
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Abstract: 1023
Scientific abstract: Education

Utility of a Naloxone Educational Module to Improve
Hospital Opioid Safety
Steven McGrath, Jaime Baratta, Marc Torjman, Darya Shevchenko, Konstantinos Pilidis, Eugene Viscusi
Thomas Jefferson University Hospital

Introduction
Naloxone is an opioid receptor antagonist indicated for treatment of opioid induced respiratory depression (OIRD) or overdose1. Naloxone can
precipitate severe and even life-threatening withdrawal symptoms (e.g. tachycardia, hypertension, pulmonary edema or death2). Inadequate
dosing can result in re-narcotization with respiratory depression and catastrophic sequela2. Exploratory studies demonstrate gaps in many areas of
naloxone use3,4. We test provider’s knowledge base of naloxone use in treating OIRD and implement a novel teaching tool to educate on proper
usage. The teaching tool educates on gaps such as accurate administration, side effects, characteristics of opioid antagonism and proper
management of an opioid overdose. The effectiveness of this teaching tool is assessed.

Materials and methods (NA for case report)
IRB approval was obtained. Participants include medical students, nurses, anesthesiology residents and anesthesiologists. A pre-survey was given
to assess baseline knowledge. The novel teaching tool was then implemented to properly educate on naloxone and OIRD. The teaching tool
specifically targets education about half-life, clinical management, standard concentration, dosing, side effects and its use in chronic opioid users.
After completing the teaching tool a post survey assessed for knowledge improvement. Those who receiving a score >70% were defined as reaching
the passing threshold. The pre and post educational scores were used to assess the validity of the educational material.

Results/Case report
16 medical students, 11 anesthesiology residents, 5 PACU nurses and 4 attending anesthesiology were assessed. 100% of respondents found the
materials helpful in understanding the proper treatment for OIRD. The mean score for the entire sample was 4.5/9 on the pretest and 7.8/9 on the
post-test. (Table 1) On the pre-test 17% reached passing threshold for the sample as compared to 86% on the post-test. (Table 1) There was a
significant difference in the samples pre-test and post-test score. (Figure 1) There were no significant differences within the individual groups scores
from pre-test to post-test. (Figure 2)

Discussion
Opioid related respiratory depression remains a source of morbidity and mortality in the hospital setting. Proper treatment for OIRD is a necessity
for safe inpatient opioid usage. Our novel teaching tool significantly improved knowledge from 4.5 to 7.8 questions correctly answered post
intervention. There were no differences in scoring within individual groups likely due to a limitation of the small sample size. Achieving a threshold
“pass” rate increased significantly from 17% on the pre-test to 86% on the post-test demonstrating that this simple educational tool is an effective
method of teaching naloxone safety. 100% of the sample could identify the correct half-life of naloxone as 30-80 minutes on the post intervention as
compared to 29% pre intervention. Post intervention 97% could identify proper naloxone dosing as compared to 43% on the pre-survey. All
respondents rated the module as an effective teaching tool for treating OIRD. This teaching module is now included in a hospital-wide opioid safety
initiative.
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Abstract: 1026
Medically Challenging Cases (report of up to 4 cases)

Neuromodulation for the Treatment of Pudendal
Neuralgia with Twin Sacral Electrodes and a Thoracic
Epidural Electrode
Kush Tripathi, Ammar Wahood, Matthew Jaycox
Rush University Medical Center

Introduction
Pudendal neuralgia (PN) is a challenging ailment. It produces neuropathic pain in the genital and pelvic areas supplied by the pudendal nerve.
Etiologies include childbirth, trauma, nerve entrapment and post-infectious neuralgia. Neuromodulation has been studied for use in PN, but
technical approaches vary. In this case discussion, we present a novel approach to PN using simultaneous epidural and sacral stimulation.

Results/Case report
Our patient is a 48-year-old woman who developed PN after a complicated type 1 genital herpes infection in the left vulvar region. The distribution
of her neuropathic pain involved her left inner buttock, left perianal area, vulva, and postero-medial aspect of her left upper leg. Due to this pain she
avoided sexual intercourse and had limited ability to sit at work. Interventional treatments over a 10-month period included a series of pudendal
nerve blocks, trigger point injections, and radiofrequency ablation, all which provided temporary relief. Due to her reduced quality of life, a spinal
cord stimulator (SCS) was trialed. Two 16-contact leads were placed, one in the thoracic epidural space from T10-T12, and the other in the sacral
canal from S2-S4. The trial was able to provide 50-70% pain control in the affected regions, however sparing a key area on the left medial edge of the
coccyx into the perianal area. Therefore in an attempt to cover that region, during placement of the permanent stimulator, dual octad leads were
placed in a staggered side-by-side fashion in the sacral canal, from S2-S4. The more-midline lead was able to capture the peri-anal/coccygeal
junction. A single 16-contact epidural lead traversed the T10-12 vertebra, cephalad to the conus medullaris. Utilizing combinations of programming
between both sites, we were able to achieve excellent stimulation of all involved areas. On her last follow up visit she continued to have 80%
improvement in pain and substantial improvement in quality of life.

Discussion
PN poses a challenge as the mean time to diagnosis is 4 years,1 and consensus on the best treatment is lacking. Interventional approaches such as
pudendal nerve injections have shown an efficacy of 31-62%.2 Emerging reports using neuromodulatory approaches are encouraging. Various
locations in placement of spinal cord stimulator leads have been used. Epidural electrode placement near the conus medullaris has been the
traditional approach,3 but the movement of the conus, and the thickness of the surrounding cerebrospinal fluid at that level can limit its success.
Directly stimulating the peripheral nerve with lead placement at the ischioanal fossa,4 and sacral nerve root stimulation using a sacral hiatal
approach5 have all been described. Regardless of approach, significant sites of pain may not be fully covered when a single modality is used. A
Pubmed search resulted in no reported cases using both sacral and epidural lead placement simultaneously for neuromodulation of PN. This case
supports a minimally-invasive novel approach that has demonstrated success in covering critically-painful areas that may be missed by either
approach alone, and was made possible by a newer-generation IPG that allowed for 32 contacts of stimulation and increased programing options.
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Abstract: 1027
Medically Challenging Cases (report of up to 4 cases)

Combination of Open Cryoablation and Surgical
Resection of a Large Stump Neuroma
Shiraz Yazdani, Miles Day
Texas Tech University Health Sciences Center

Introduction
Chronic pain following surgery varies from 10-50%, most commonly after thoracotomy and amputation. Residual pain phenomena are often
caused by neuromas, with contributions from tissue damage and inflammation. In terminal neuromas, Wallerian degeneration occurs following
nerve injury. Schwann cells proliferate, followed by a sprouting of axons in a bulbous shape. Ectopic ion channel foci and upregulation of ion
channels leads to chronic pain.

Materials and methods (NA for case report)
NA

Results/Case report
A 39 year-old male was scheduled for neuroma excision for chronic stump pain following a traumatic transhumeral amputation four years prior to
presentation. The pain was sharp/tingling and radiated to his axilla. He had a 1 cm palpable mass at the inferomedial aspect of the stump with a
positive Tinel’s sign. He had been on a trial of gabapentin in the past without success.
The patient was taken to the operating room and placed under general anesthesia. An incision was made proximal to the stump and the neuroma
was bluntly dissected away from surrounding structures. The anatomy was difficult to identify due to scar tissue. A small mass appeared to be in the
area of the ulnar nerve. A much larger (>2 cm), bulb-shaped mass was later identified medial to the biceps brachii. Sharp dissection of this mass
revealed multiple hypertrophied fasciculi most consistent with a median nerve neuroma (Figure 1).
An 18-gauge probe was utilized to perform cryoablation of the smaller ulnar nerve neuroma and a 15-gauge probe was utilized for the larger
median nerve neuroma. Both were performed approximately 1 cm proximal to the planned site of resection. Each site underwent cryoablation at
-60oC for 90 seconds (Figure 2). The neuromas were then sharply resected distal to the points of cryoablation. The patient noted near complete relief
of his stump pain at 6 month follow up.

Discussion
Successful management of chronic postoperative pain following amputation has been limited. Results of pain control via interventions such as
perioperative epidural infusion have been mixed10. Various other methods have been described to deal exclusively with neuroma-related pain,
including nerve repair, reimplantation, cauterization, and chemical neurolysis11. Surgical resection has also been described; however, the pain relief
is usually short in duration as the neuroma may recur12. This has also been attributed to central sensitization13.
Treatment options include steroid injections as well as chemical neurolysis. The efficacy of these injections has increased with the use of ultrasound
to guide the injections14. Radiofrequency thermocoagulation has been described as a non-neurodestructive procedure for neurolysis15, although its
use may be accompanied by an increased risk of endoneurial edema.
Cryoablation was first described as a treatment for intractable pain in 197616. This type of lesioning causes Wallerian degeneration in axons and
myelin sheaths, whereas perineurium and epineurium stay intact. This may lead to eventual successful axonal regeneration17 instead of the
abnormal sprouting of axons which leads to the classic bulbous neuroma.
To our knowledge, this is the first case report of a combination of open cryoablation and surgical neuroma resection for treatment of neuropathic
stump pain.
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Abstract: 1028
Medically Challenging Cases (report of up to 4 cases)

Multi-level kyphoplasty in a multiple myeloma patient: a
review of recent guidelines for vertebral augmentation
Yoann Millet, George Atallah
Baylor College of Medicine

Introduction
In multiple myeloma, diffuse myelomatous osteolytic destruction of the vertebrae leads to painful compression fractures at multiple levels,
kyphosis, and generalized back deformity. Minimally-invasive vertebral augmentation procedures such as vertebroplasty and kyphoplasty are safe
and effective in managing fractures in this setting [2,7]. However, guidelines continue to evolve regarding the preferred method of vertebral
augmentation, the number of levels with fractures that should undergo augmentation, and the treatment of painless levels with deformity [5].

Results/Case report
A 66-year-old woman with a new diagnosis of multiple myeloma presented with severe lower thoracic and upper abdominal pain. Her pain was axial
with some radicular component shooting anteriorly to the ribs. It started following a fall one week prior. She did not have any symptoms concerning
for cauda equina syndrome. She was taking morphine sulfate ER 30 mg q12h for baseline pain with morphine sulfate IR 15 mg q6h for breakthrough
pain. Physical exam was significant for midpoint tenderness over the lower thoracic and upper lumbar vertebrae.
Radiography revealed three fractures at T11, T12, and L2. A T2-weighed MRI showed bone marrow edema in the region with no posterior extrusion
or retropulsion of fragmented particles. The patient was started on pregabalin 15 mg q8h that was titrated over a month to 150 mg q8h. Her
anterior pain only improved somewhat and the decision was made to proceed with multiple-level kyphoplasty at the three fractured vertebrae.
Following the procedure, she experienced significant immediate relief.

Discussion
Over 80% of patients undergoing balloon kyphoplasty for multiple myeloma experience significant pain control and a 30-70% improvement in
vertebral height. Despite this known effectiveness, new guidelines for vertebral augmentation is this setting have been suggested [3,5].
Method of Vertebral Augmentation
Kyphoplasty is generally preferred to vertebroplasty due to lower rates of polymethyl methacrylate leakage and systemic absorption (9.2% in
vertebroplasty v. no leakage in kyphoplasty) [1,6]. However, recent guidelines emphasize that complications are most strongly correlated with
operator experience and that this should be used as a primary consideration when choosing a procedure [5].
Number of Levels
Following a spine fracture, the center of gravity moves forward, which can lead to additional fractures. Early multi-level kyphoplasty is effective and
safe in preventing a “domino effect” in multiple myeloma. In general, three to four levels may be performed per augmentation procedure and
multiple procedures may be necessary [3,4,7]. One multiple myeloma patient underwent a successful staged 16-level augmentation [5].
Treatment of Painless Levels
One group has been successful in performing kyphoplasty solely in painful vertebral lesions with signal enhancement on MRI for multiple myeloma
patients with multi-level involvement [7]. However, augmentation for suspicious but painless or non-fractured vertebrae may be necessary and
should be considered. This is especially true to avoid post-procedure collapse when there is a normal vertebra between two fractures and kyphosis
in the thoracolumbar region [4,5].
Multi-level kyphoplasty with selective treatment of painless levels should avoid the structural and debilitating functional effects of a progressive
spinal kyphotic alignment in the multiple myeloma patient population.
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Abstract: 1029
Medically Challenging Cases (report of up to 4 cases)

Challenges of diagnosing narcotic seeking behavior
Puneet Mishra, John Corey, Brian Allen
Vanderbilt University Medical Center

Introduction
Opioid addiction is a pervasive and serious problem in society. In 2010, there were over 16,000 deaths in the US attributable to prescription opioids, a
fourfold increase since 1999 (King, 2014). Recognizing narcotic seeking patients can be challenging, since all may not exhibit characteristic
presentations. Here we present a case where a patient suspected of “doctor shopping” to obtain narcotics was discovered in a unique way.

Results/Case report
A 50-year-old woman with congenital deafness, depression, posttraumatic stress disorder, and bipolar disorder admitted for chest, neck, and back
pain. The comprehensive pain team was consulted for 10/10 acute back pain as well as chronic neck pain. Interviews, with the assistance of a sign
language interpreter, revealed the patient’s home regimen of oxycodone 15mg q6h prn, which was corroborated by the state’s controlled
substance medical database (CSMD). Her opiate risk tool score was 6 (moderate risk). In our city, the same sign language interpreter service is used
at many hospitals. After the interview, the interpreter confided in us that he had previously translated for her in other local hospitals where she had
presented for various pain complaints and sought and received IV narcotics. Since this occurred in the emergency department and inpatient
setting, her true narcotic use was not reflected in the CSMD. Given the information provided by the interpreter and her normal neurological exam,
we suspected malingering and thus recommended the addition of a multimodal pain regimen without intravenous narcotics. Information provided
by the interpreter was essential in appropriately addressing our patient’s condition; without which, we may not have suspected the patient’s
narcotic seeking behavior.

Discussion
This case demonstrates how information can come from unexpected sources; however, it raises an ethical dilemma in how to accurately and
appropriately incorporate opinions provided by non-medical personnel. Chronic pain is a serious and debilitating problem affecting many
individuals in the US. Unfortunately, some of these individuals suffering from addiction to opiates also exhibit malingering. Although the opiate risk
tool can predict high-risk patients (Webster, 2005) and narcotic databases have been shown to limit doctor shopping and reduce prescription drug
abuse (Worley, 2012), this case exemplifies their limitations. While this patient initially may not have appeared to be narcotic seeking, the interpreter
ultimately provided powerful insight to the true nature of the patient’s suffering. This case is unique because it demonstrates a novel method by
which opioid seeking behavior was discovered as well as underscores how clues can be pieced together through innovative approaches.
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Abstract: 1031
Scientific abstract: Acute pain

Merits of widespread single-dose dexamethasone as
part of a comprehensive perioperative pain
management plan.
Hai Chuan Yu, P. Timothy Pollak, Geoffrey Hawboldt
University of Calgary

Introduction
Dexamethasone is used perioperatively for the prevention of postoperative nausea and vomiting (PONV). Systemic perioperative dexamethasone
has been found to reduce postoperative pain and opioid consumption. Given the concerns surrounding the perioperative use of NSAIDs as an
analgesic, dexamethasone may be used to provide analgesia without the side effects associated with NSAIDs. This review provides a detailed
account the benefits of perioperative dexamethasone, its merits as an analgesic agent, and potential side effects associated with perioperative
single-dose dexamethasone administration.

Materials and methods (NA for case report)
Pubmed and Medline searches were conducted for peer-reviewed articles surrounding the analgesic properties of perioperative single-dose
dexamethasone. Moreover, separate searches were conducted for articles discussing potential side effects of perioperative dexamethasone use.
Articles were not excluded based on time of publication, type of article, or patient population.

Results/Case report
Pubmed and Medline searches were conducted for peer-reviewed articles surrounding the analgesic properties of perioperative single-dose
dexamethasone. Moreover, separate searches were conducted for articles discussing potential side effects of perioperative dexamethasone use.
Articles were not excluded based on time of publication, type of article, or patient population.

Results:
Perioperative single-dose dexamethasone administration is an effective antiemetic, and is most commonly administered for this indication.
Moreover, dexamethasone has also been shown to reduce hospital length of stay and reduce the incidence of sore throat after endotracheal
intubation.
Single-dose IV dexamethasone at 8-10mg has been shown in numerous studies to significantly reduce the severity of pain both at rest and with
movement from as early as 1 hour post-op. Dexamethasone administration also resulted in significantly less consumption of both opioids and other
analgesics, and delayed the request for post-op analgesia.
Current literature depicts a favourable safety profile for perioperative single-dose dexamethasone. No significant differences in outcomes could be
found with respect to postoperative infection rates and delayed wound healing . Perioperative hyperglycemia as well as perineal irritation have
been documented, although both can be managed without adverse outcomes.

Discussion
Current literature suggests that dexamethasone at doses similar to those used for PONV prophylaxis provides a significant analgesic effect. This
helps to reduce both early and late postoperative pain at rest and with movement, while decreasing opioid demand and delaying patients' demand
for analgesics. Perioperative dexamethasone administration also has the added benefit of reducing both length of postoperative hospital stay, as
well as helping to alleviate sore throat commonly experienced after endotracheal intubation. Therefore, perioperative dexamethasone should be
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considered not only for its antiemetic properties, but for use as a co-analgesic agent as part of a balanced multimodal anesthetic.
Overall, evidence in current literature depicts a favourable safety profile of perioperative dexamethasone. In addition, strong evidence
demonstrating its efficacy in reducing PONV and postoperative pain suggests that its routine use would benefit most patients in the perioperative
setting.
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Abstract: 1032
Medically Challenging Cases (report of up to 4 cases)

Use of peripheral nerve blocks as primary anesthesia for
high cardiac risk patients undergoing total knee
arthroplasty
Puneet Mishra, Clifford Bowens
Vanderbilt University Medical Center

Introduction
Total knee arthroplasty (TKA) is an effective and common operation. The number of TKAs performed in the US doubled between the years of 1999
and 2009 (Fleischut, 2015). In a study evaluating the anesthesia practices for TKA across the country between 2010 and 2013 it was discovered that
58% were performed under general anesthesia, 31% under neuraxial, and 11% utilized regional techniques. Those patients that received regional
anesthesia were typically older with an ASA class >3 (Fleischut, 2015). The knee is innervated by the femoral nerve which provides sensory
innervation to the anterior aspect of the knee, the sciatic nerve which provides sensory innervation to the posterior aspect of the knee, and
obturator nerve which, in 40% of people, provides sensory innervation to the medial aspect of the knee (Grant, 2008). The lateral femoral cutaneous
nerve may provide some of the cutaneous innervation to the superior lateral knee. Blockade of the femoral and sciatic nerves are the most
important for postoperative analgesia, but if regional is considered as the primary anesthetic all of these nerves must be considered.

Results/Case report
MR is a 66 year old male with nonischemic dilated cardiomyopathy, left ventricular ejection fraction 15-25%, with moderate right ventricular
dysfunction status post BiV-ICD, hypertension, and osteoarthritis presenting for left total knee arthroplasty. Common anesthetic options include
general endotracheal anesthesia (GETA) or spinal anesthesia. After discussion amongst cardiologist, cardiac anesthesiologist, primary
anesthesiologist, surgeon, and patient, regional approach using peripheral nerve block (PNB) was pursued due to cardiovascular risks of GETA and
spinal anesthesia. Different PNBs were evaluated. Ultimately, the patient received four separate PNBs covering the lateral femoral cutaneous,
femoral, obturator, and sciatic nerve. The patient underwent uneventful surgery with minimal sedation, demonstrating success of PNBs as primary
anesthesia for TKA in high-risk patients.

Discussion
Perioperative teamwork and communication between internists, surgeons, and anesthesiologists is critical in providing optimal care for patients
with significant comorbidities. Having a severely reduced ejection fraction (<30%) is an independent risk factor for perioperative adverse events
(Healy, 2010). These patients in particular warrant extensive preoperative planning. This case demonstrates a novel approach of peripheral nerve
blocks as primary anesthesia for patients undergoing total knee arthroplasty who are at high cardiovascular risk of receiving general or spinal
anesthesia.
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Abstract: 1036
Scientific abstract: Education

Implementation of Paravertebral Catheter Technique at
an Academic Institution
George Dignan, Casey Windrix, Praveen Maheshwari, Parul Maheshwari, Garrett Wright
University of Oklahoma

Introduction
Our adult Regional and Acute Pain service is staffed by seven rotating faculty out of over fifty total anesthesiology faculty, with two senior residents
rotating each month. Ultrasound is used on all peripheral nerve blocks. Strong resident interest along with a desire to improve our service by adding
additional techniques prompted the addition of a paravertebral block service, despite limited experience by staff.

Materials and methods (NA for case report)
One surgeon was recruited for the project. Beverly Talbert, MD was willing to allow paravertebral catheters in patients undergoing mastectomy and
breast tissue expansion procedures. The surgeon was currently using a field block of liposomal bupivacaine for pain control but was concerned
about its off-label use.
Initially, anesthesiology personnel were limited to two faculty and two fourth-year residents. A literature review was conducted, anatomy was
reviewed carefully, and expert opinion was sought out through connections established by our device rep.
We elected for a longitudinal needle and ultrasound approach, as this technique appeared to have a superior safety and success profile. Despite an
in-plane technique, needle visualization was often poor, and loss of resistance with puncture of costotransverse ligament was not always reliable;
though hydrodissection was found to be a dependable indicator of needle tip location.
Mastering the hydrodissection component of this technique was critical to our success. Hydrodissection with normal saline was uncomfortable for
the patients, even with sedation. 1% lidocaine was much better tolerated. Initial attempts with larger dissecting boluses obscured visualization.
Small, quick bursts provided greater discernment of anatomy. Successful needle location was determined when pleural was depressed without an
upward or superficial displacement of tissue above the costotransverse ligament.
After correct needle placement, the space would be expanded with long acting local anesthetic, and a catheter placed and secured. Continuous
infusion pump, filled with 0.25% lidocaine, was used for post-operative local anesthetic infusion. Follow-up was done in-person for inpatient and by
phone for outpatients at least daily while patient utilized the catheter.
As technical skill improved and practical and clinical parameters were established, slowly more team members were recruited. Careful attention
was paid to proper technique as it evolved with the experience of the team.

Results/Case report
After a successful series of blocks, with a 100% success rate over thirty blocks over a one month period, the service was offered to additional
surgeons for different procedures, including trauma, cardiothoracics, plastics, and urology.

Discussion
The success of our project is multifactorial. We were fortunate to have a willing surgeon to allow us to refine our skills. Early patient satisfaction
reaffirmed her belief in our project and allowed us the confidence to offer the technique to other surgical providers.
We standardized our technique to minimize variability. We constantly evaluated our experiences and outcomes. The evolution of our technique was
based on team consensus. This was aided by having an initial group that honed their skills and understanding before training the remaining faculty.
The fact that we maintain a relatively small group of regional faculty allowed us to maintain consistency while quickly implementing this service.
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Abstract: 1038
Scientific abstract: Case series (5 or more patients)

Efficacy of Gamma Knife Radiosurgery and
retrograssian balloon compression in TNA refractory for
prior GKRS.
Andres Alvarez, Luciana Curia, Jose Valerio, Juan Cucalon, Aizik Wolf
Miami Neuroscience Center at Larkin

Introduction
The traditional treatment approach for the initial diagnosis of trigeminal neuralgia involves medical treatment with anti-epileptic medications .
However, the use of medical therapy often is unsatisfactory due to poor tolerance and severity of adverse effects associated with many
pharmacological therapies. Thus, surgical intervention can be very helpful in managing such patients. The major adverse effects reported with a
majority of the percutaneous ablative procedures were post-operative dysesthesias, corneal hypoesthesias and transient facial muscle weakness
and permanent facial motor weakness on the operative side. The objective of this study is to evaluate the efficacy of Gamma Knife Radiosurgery in
comparison to retrograssian balloon compression in TN refractory for prior GKRS.

Materials and methods (NA for case report)
Retrospective chart review assessed between Feb 2009 and January 2015.Patients with a diagnosis of secondary trigeminal neuralgia and/or
atypical facial pain as well as patients with a history of previous vascular decompression and/or TNA blocks were excluded. Demographic
characteristics, operative details, and perioperative pain treatment data were collected. Primary end points included post operatory pain relief,
levels of carbamazepine, facial numbness, and complications. Continuous and categorical data were analyzed with the Wilcoxon rank-sum test,
Pearson’s chi-square test, or Fisher’s exact test, as appropriate.

Results/Case report
A retrospective study was conducted to review charts of 288 subjects who underwent a 1 dosage of Gamma Knife radiosurgery treatment for TNA
and requires a subsecuent 2nd dosage of GK or 1st dosage of retrograssean balloon compression. Radiosurgery was performed once in all patients,
twice in 187 patients, Retrograssean balloon compression was performed once after 1st dosage of GK radiosurgery in 101 patients. GK group mean
time to relief of pain was 27 days (range 15–45 days). In PCB the mean time was 7 days (range 1–30 days), There was a statistically significant
difference between groups in time to relief (p=0.0018). No statically significant difference were find between groups in terms of pain free at 2 years
f/o (p=0.125). No patients in GK groups suffered the onset of new facial numbness post-GKS. Changes on MR images post-GKS were noted in five
patients.

Discussion
Although similar effective than GK, Retrograssean balloon compression remains a reasonable treatment option for those perceiving acute
symptoms of TNA and are unwilling or unable to undergo more invasive surgical approaches and offers a low risk of side effects. Second Dosage of
GK radiosurgery is an option in selected patients with a successfully pain reliever. Randomized controlled clinical trials are necessary to evaluate
the success rate at long term for the usage of gamma knife radiosurgery vs retrograssean balloon compression in primary trigeminal neuralgia.
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Abstract: 1044
Medically Challenging Cases (report of up to 4 cases)

Peripheral Nerve Blockade of the Articular Branches of
the Obturator and Femoral Nerves- Treatment for a
Patient with Refractory Hip Pain Secondary to Bony
Metastases.
Stephen Krazit, Stephanie Jones
UT Southwestern Medical Center

Introduction
Metastases to the hip may present as refractory joint pain. If conservative approaches fail, more invasive interventions may be considered.
Peripheral nerve blockade of the articular branches of the femoral and obturator nerves has been reported to alleviate pain secondary to hip joint
pathology such as osteoarthritis and metastatic disease 1,2
The goal of this case report is to add to a body of evidence that blockade of articular sensory nerves may alleviate refractory pain secondary to bony
metastases to the hip.

Results/Case report
A 62 year old female with pancreatic carcinoma and bony metastases to the left acetabulum presented with refractory anterior left hip and groin
pain despite high-dose opioids and coanalgesics. After failure of medical management, the decision was made to proceed with blockade of the
articular branches of the left femoral and obturator nerves. Ultrasound guidance was utilized to identify the left femoral artery and vein. Then using
fluoroscopy, the articular branches of the left femoral nerve were targeted at the upper lateral aspect of the acetabulum in AP view. A 25 G 3.5 inch
needle was advanced towards the target until ostium was contacted. Contrast injection revealed appropriate dye spread and lack of vascular
uptake under live fluoroscopy. 2 ml of 0.25% bupivicaine was then injected at this site.
For the target of the articular branches of the left obturator nerve, a 25 G 3.5 inch spinal needle was advanced towards the inferomedial aspect of
the extraarticular portion of the hip joint, medial to the femoral artery and under the inguinal ligament. After ostium was contacted, injection of
contrast revealed lack of vascular uptake under live fluoroscopy. Then 2 ml of 0.25% bupivicaine was injected at this site. Two weeks following the
procedure, the patient reported continued improvement in her anterior hip pain. Unfortunately, she did report worsening posterior hip pain;
imaging revealed new pathologic acetabulum fractures.

Discussion
We present a case where peripheral blockade of the articular branches of the obturator and femoral nerves improved anterior hip pain secondary to
bony metastases. Other case reports have shown that blocking the articular branches of the obturator and femoral nerves improves pain
secondary to hip pathology of various etiologies.1, 2, 3 In appropriate cases, this technique may be used to treat refractory hip pain secondary to
malignancy. This intervention could be a minimally invasive, effective option for poor surgical candidates where medical management is
ineffective.
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Abstract: 1046
Medically Challenging Cases (report of up to 4 cases)

Femoral osteomyelitis and abscess masquerade: an
unusual case of lower extremity pain in patient with
ipsilateral radicular symptoms
Mikhail Zhukalin, Randy Katz
Northwestern University / Rehabilitation Institute of Chicago

Introduction
Lower extremity pain with radicular symptoms is a common presenting complaint in a pain or spine clinic setting. Thorough history and exam are
essential components of every patient’s evaluation. Worsening pain, lack of response to epidural injection, and discordant symptoms and signs
should raise concern for an alternate diagnosis. Osteomyelitis of long bones is a rare condition in immunocompetent adults and can masquerade as
lumbosacral radiculopathy. Delay in diagnosis is common and can cause major morbidity and mortality if not addressed. Only a few cases and case
series have been described. This case highlights the importance of thorough history taking including occupational exposures, physical exam, broad
differential diagnosis, and timely management of this potentially devastating condition.

Results/Case report
A 31yo male initially presented with intermittent left buttock and leg pain and numbness without weakness for 6 months. MRI of the lumbar spine
showed mild DDD and large left intraforaminal disk bulging and osteophite at L5-S1 causing significant nerve root compression. He saw a surgeon
who recommended ESI and consideration of surgery. The patient presented at our clinic for a second opinion.
The patient was initially treated for left L5 radiculitis secondary to L5-S1 foraminal stenosis with recommendations of ESI, gabapentin, PT, and
future considerations of a surgical foraminotomy.
4 weeks later, he did not have significant improvement after two left transforaminal ESIs (L4-5 and L5-S1). Patient described worsening left leg pain
(located mostly in the distal thigh and proximal knee area anteriorly), leg “muscle pain", and severe pain with knee flexion and extension.
Given his worsening complaints of leg pain, and symptoms discordant with typical radiculitis / radiculopathy, the decision was made to obtain a left
leg MRI, which showed diffuse marrow abnormality within the majority of the left femur with signs of interfemoral abscess extending to surrounding
soft tissues and periosteal reaction consistent with osteomyelitis.
The patient was urgently evaluated by orthopedics and underwent left femur saucerization (excavation) with deep bone biopsy and placement of
antibiotic graft 2 days later. The Infectious disease department followed him with workup showing MRSA infection, with negative blood cultures and
negative immunologic workup. He completed 4 weeks of IV Vancomycin via PICC line. Pain was controlled initially with Dilaudid PCA, and then PO
oxycodone. He gradually recovered, achieved full weight bearing and range of motion, and was released to return to work 5 months later.
Occupational exposure was determined to be the suspected cause for his infection. He was employed by a network safety company, and his job
involved climbing telephone poles to check quality of electrical lines. He had previously had several staph infections in the legs that were treated
with antibiotics, presumably from friction trauma through his clothing.

Discussion
This case highlights the importance of thorough physical examination, vigilance to discordant symptoms that diverge from a typical radicular
pattern, broad differential diagnosis, and avoidance of reaching premature conclusions with any patient presenting with a painful complaint.
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T-2 weighted MRI showing abscess within the left femur and surrounding tissues.
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Abstract: 1047
Medically Challenging Cases (report of up to 4 cases)

Joint Capsule Neurolysis to treat Bony Metastasis: A
novel approach to treat Metastatic Pheochromocytoma
Sailesh Arulkumar, Rinoo Shah, Raisa Pinto, Hany Rayan, Kavya Pinto, Christian Samuelson
LSUHSC Shreveport

Introduction
Pheochromocytomas are catecholamine-secreting tumors derived from adrenal chromaffin cells, with an incidence of 2 - 8 per 1,000,000
individuals.1,2 15 to 35% of these tumors, historically described as paragangliomas, have been described to be malignant.3,4 Common extra-adrenal
sites include bone, lungs, abdominal organs, and lymph nodes. Cancer pain occurs in 80% of patients and bone metastases are the most common
etiology6,7. Bone metastases may cause further disability secondary to immobilization, loss of independence, reduced quality of life and
functionality. The World Health Organization (WHO) analgesic ladder was developed to help guide cancer pain treatment, but 20-30% of cancer
patients continue without relief10,11. A fourth step to to the three step WHO analgesic ladder, focusing on interventional modalities, has been recently
proposed. We report on a patient with metastatic pheochromocytoma who presented with incapacitating hip pain who was treated with neural
ablation.

Materials and methods (NA for case report)
NA

Results/Case report
Patient is a 68 year old caucasian female with a history of metastatic pheochromocytoma. She has had progressive hip pain as a result of
metastasis to the ilium. She reported troubling ambulating and the inability to bear weight. She reported 10/10 left hip pain with difficult mobilizing
the hip on exam. Neurolysis with alcohol was performed at the junction of the femoral capsule directed towards the femoral head at three
locations. The day after the neurolysis pain was reported to be 0/10 and the patient was able to externally and internally rotate her hip. 30 days after
the procedure the patient reported improved ability to ambulate and bear weight on her left side.

Discussion
This case illustrates that neurolysis can safely ablate metastatic bone pain in malignant pheochromocytoma. Chemical agents act non-selectively
to damage nerves. With alcohol being more painful on injection and having more long-term effects than phenol. Potential risks include motor loss,
paresthesia and dysesthesia. Neuroabaltive techniques are appealing as they are minimally invasive and highly targeted. Their role in the
treatment of metastatic pheochromocytoma has not been well described to our knowledge. Treatment options are lacking and ineffective for
“freedom from pain” when physicians adhere to the WHO analgesic ladder. The specialty of pain medicine offers approaches to pain relief that are
squandered and underutilized in the management of cancer pain. Multimodal therapies including interventional procedures when appropriate can
optimize pain relief while minimizing adverse effects of systemic medications. Linklater GT, et al surveyed palliative care physicians that stated
interventional techniques are underutilized in 8-11% of cancer patients.[1] Interventional pain therapies can play a major role in the care of
intractable pain. As with any intervention, patient selection is essential for the best outcomes. Prospective benefits need to weighed against
potential complications. Improved cancer pain management requires a multimodal approach with collaboration of an oncologist, palliative care
and pain management physician working together to deliver the foremost patient care. Interventional pain physicians have the unique ability to
offer disruption of nociceptive transmission by temporary or permanent invasive approaches that should be able to be accessible by all cancer
patients.
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Abstract: 1048
Medically Challenging Cases (report of up to 4 cases)

A Unique Case of Complex Regional Pain Syndrome
Triggered and Relieved by Peripheral Nerve Blocks
Amine El-Amraoui, Manoj B. Wunnava
University of North Carolina Hospitals

Introduction
A 50 year old male presented with a past medical history of coronary artery disease status post 2 cardiac stents, end stage renal disease due to focal
segmental glomerulosclerosis status post AV fistula placement and subsequent living donor renal transplant, and a history of neuropathic left arm
pain similar to complex regional pain syndrome with associated swelling of his left hand, especially distal to a chronic left forearm AV fistula and
malformation. He has had numerous procedures aimed at palliating his symptoms, including vascular ligation in 2005, surgical takedown in 2009,
excision of left radial artery aneurysm, and multiple interventional radiology guided embolizations. He had undergone previous interventional
radiology interventions under ultrasound guided nerve block anesthesia without event. Most recently, SA had an interventional radiology left
forearm collateral vessel embolization aimed at palliating some of the AV fistula malformation. For this procedure, he had a supraclavicular
peripheral nerve block. Postoperatively he experienced extreme pain, hyperesthesia, swelling and skin changes in his left hand. He was admitted to
the hospital on postoperative day one and started on a hydromorphone PCA with persistent pain. On postoperative day two, the acute pain service
was consulted for management of acute on chronic pain of the patient’s left arm. The patient noted color changes in the arm when raised above the
level of the heart as well as severe pain. On exam his left hand was found to be cold relative to his right hand with hyperesthesia to light touch. He
subsequently had a supraclavicular nerve catheter placed for his acute pain flair on postoperative day four with significant improvement in his pain
post placement. SA continued to have pain with incremental increases in nerve catheter rate and concentration, as well as increases in opioid and
nonopioid management. He received intravenous ketamine and magnesium with some improvement on postoperative day seven. His
supraclavicular catheter was removed and a new catheter was placed under ultrasound guidance on postoperative day eight. At catheter
replacement, patient was also given additional doses of intravenous ketamine and magnesium. He achieved greatly improved pain relief with this
second nerve catheter. He was started on a ketamine nasal spray and several topical pain medications in preparation for discharge. The patient
was discharged home on postoperative day nine with a pain ball attached to his supraclavicular catheter. He was given instructions to return later
that week for additional pain ball and scheduled to return the following week for removal of nerve catheter. After discharge from the hospital, the
patient was stable on a regimen of extended release tapentadol 200mg twice a day, immediate release oxycodone 10mg 3-4 times a day, topical
ketamine/bupivacaine/clonidine/doxepin/gabapentin/pentoxifylline ointment 2-3 times per week, and a weaning course of pregabalin. This case
highlights a unique case of CRPS. Despite initial ultrasound guided nerve catheter placement with visualization of good local anesthetic spread
around the nerve, the patient did not achieve adequate analgesia; however, a second catheter placement resulted largely in resolution of
symptoms.
Nothing to disclose.
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Ultrasound Guided Iliolumbar Ligament Injection as a
Diagnostic Work-up of Low Back Pain
Amir Kucharski, Danesh Mazloomdoost
University of Kentucky

Introduction
Chronic low back pain is among the most common physical complaints presented by patients [1]. Low back pain etiology however, is often multifaceted thus making pinpoint diagnoses challenging. Soft tissue causes are often overshadowed by radiologically evident sources such as disc and
joint pathologies [2]. Among soft tissue pathologies, the iliolumbar ligament may be an important contributor to the onset of low back pain. It may
further play a contributing role, if not a precursor, to pathologies more commonly diagnosed [3].

Results/Case report
We have performed a case series evaluating the iliolumbar ligament as a contributor to low back pain. Patients were physically examined to identify
common patterns suggesting iliolumbar etiology. Ultrasound guidance was used to identify landmarks demonstrating the iliolumbar ligament,
along which a ligament injection was conducted using lidocaine + triamcinolone. Pre/post-injection pain scores were recorded to determine if
injection was efficacious and to determine if the pain generator includes iliolumbar pathology. Patients reported 60% or greater relief immediately
after the injection.

Discussion
Ultrasound-guided injection of the iliolumbar ligament demonstrated efficacy in this series for assessing the iliolumbar ligament as a contributor to
low back pain. It can offer short term relief and aid in identifying physical therapy needs, but long term outcomes warrant further research.
Additionally, the iliolumbar ligament may play a contributing role to other lumbar pathologies such as spondylolisthesis or spondyloarthropathy,
which also merit further evaluation.
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Collaborative Health Outcomes Information Registry
(CHOIR): Open Source Platform for Learning Health
Systems
Ming-Chih Kao, Garrick Olson, Karon Cook, Teresa Pacht, Beth Darnall, Susan Weber, Sean Mackey
Stanford University

Introduction
The Institute of Medicine (IOM) and the National Pain Strategy called for the development of national patient registries for patients with pain.
Several efforts have answered this call and developed pain registries that further serve as platforms for Learning Healthcare Systems (LHS). As
envisioned by the IOM, LHS leverages an integrated digital infrastructure to provide data-based and coordinated care that is available just-in-time
to the clinician and that is centered on the patient.

Materials and methods (NA for case report)
In answer to the call from the IOM, we developed the Collaborative Health Outcomes Information Registry (CHOIR), an open-source web application
to assess patients and to support clinic staff with integrating the pain registry into the clinic workflow. On the back-end, patient assessment
included integrated NIH PROMIS (Patient Reported Outcome Information Measurement Systems) item-response theory computer adaptive testing
engine. On the front-end, assessments are designed for use on mobile devices with touch interfaces (smart phones and tablets), while also
supporting desktop web browsers. Key technologies used include Java, Oracle database, Google Web Toolkit, jQuery Mobile, AngularJS, and
Bootstrap.

Results/Case report
Since roll-out in August 2012 and the subsequent slow ramp-up, over 7,500 unique patients have completed surveys, with over 210,000 NIH PROMIS
assessments including Global Health (Physical and Mental), Mood (Depression, Anxiety, Anger), Function (Fatigue, Physical Function), Sleep (Sleep
Disturbance, Sleep-Related Impairment), Social (Emotional Support, Instrumental Support, Satisfaction with Roles and Activities, Social Isolation,
and Ability to Participate in Social Activities). Surveys were completed at home via email link, or at the Pain Clinic, using computers, iPads, Android
tablets, and Chrome notebooks.

Discussion
In conclusion, we have created an open source, extensible platform CHOIR (Collaborative Health Outcomes Information Registry) that enables
rapid definition and deployment of data capture tools. This represents a successful partnership between the NIH and Stanford with funding from
most of the NIH Institute Directors. Future works include the expansion of survey items, into additional disease areas, dissemination of code, as well
as networked registry build-out.
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Successful Treatment of Bertolotti's syndrome in a 13
year old girl
Anand Prem
University of Mississippi Medical Center

Introduction
A 13 year-old female presented with a history of low back pain of 6 months duration. Pain was severe, located over the left lumbar region at the
posterior iliac crest, worse with exertion but present even at rest. No radiation of pain down either lower extremity and normal bowel and bladder
function.
On physical exam, she had a normal exam except for localized tenderness over the Left lumbar L5 paravertebral area just above the PSIS.
An initial Xray of the Lumbar Spine showed a transitional vertebra on the left .
She had failed conservative measures including Physical therapy, NSAIDS and muscle relaxants., TENS and Acupuncture.
A MRI of the lumbar spine revealed abnormal articulation of L5 transverse process and the sacrum ( the transitional vertebra) with associated
reactive marrow signal involving the lumbar side of this articulation, possibly edema or degenerative changes.
Pediatric Orthopedics felt she was not a surgical candidate and referred her to our clinic.

Materials and methods (NA for case report)
As patient had localized pain over the Left lumbosacral transitional vertebra pseudo articulation, she was offered a diagnostic / therapeutic
injection under fluoroscopy. The pseudo-articulation was injected without incident under fluoroscopic guidance with 1 ml of 0.5 % Bupivacaine with
40 mg methylprednisolone using a 25 G, spinal needle after proper needle position in the joint space was confirmed using contrast dye.
There were no complications. Pain score post procedure was 0/10, improved from 7/10. The patient was able to ambulate with ease with negative
tenderness to palpation over the pseudo-articulation. Patient was able to increase her physical activity and discontinue pain medications. At 3
month follow up visit, patient continued to do well with only occasional pain after cheerleading that usually responded to an occasional over the
counter NSAID.

Discussion
The relationship between low back pain and lumbosacral transitional vertebra (LSTV) was first described by Bertolotti, an Italian surgeon in 1917.
He postulated that low back pain caused by arthritic changes can occur at the site where an enlarged transverse process articulated with the
sacrum, termed a pseudo-arthrosis.
Although the literature lacks a consensus on the causal relationship between low back pain and LSTV, there is evidence that biomechanical function
and load bearing are altered. This potentially impacts those involved in athletics or physical labor more than those with sedentary lifestyles.
In a review of 769 consecutive patients with low back pain and an MRI, 4.6% had Bertolotti’s Syndrome. More than half the patients were under 30
years. Hence this diagnosis must be considered in younger patients with back pain.
Treatment: Various approaches include Percutaneous injection of anesthetic and steroids, radiofrequency ablation of the anomalous diarthroidal
joint, posterior surgical fusion of the pseudarthrosis, and resection of the enlarged transverse process.
Conclusion: Lumbosacral transitional vertebral bodies are a commonly encountered abnormality on MR Imaging. Recognition and description of
these anomalies are important as the transitional segments and their related pathologies may account for the patient’s pain. In addition, proper
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vertebral body numbering in cases of transitional segments is necessary to reduce the risk of intervention at an incorrect lumbosacral level.
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Efficacy of ultrasound-guided sacroiliac joint steroid
injection: A retrospective cohort study
Rishi Agarwal, Terrie Vasilopoulos, Galaxy Li
University of Florida

Introduction
Sacroiliac joint (SIJ) dysfunction is commonly diagnosed and treated using intra-articular fluoroscopy (FL)-guided steroid injections with good to
excellent pain relief lasting from 6 months to 1 year (1). However, ultrasound (US)-guided SIJ steroid injections may offer an equally efficacious but
more practical technique. We present a retrospective comparison of pre-procedure, post-procedure, and follow-up pain scores in patients who
underwent either US-guided or FL-guided SIJ steroid injections, as well as the percentage of patients who switched treatment using one imaging
modality to the other.

Materials and methods (NA for case report)
A total of 78 patients who underwent SIJ steroid injection between 2011 and 2015 at the University of Florida were examined after receiving IRB
approval: 41 patients in the US-guided SIJ steroid injection group (methylprednisolone, 40mg), and 37 patients in the FL-guided SIJ steroid injection
group (betamethasone, 6mg). The numeric rating scale for pain score (0-10) of each patient was recorded pre-procedure, post-procedure, and at
follow-up clinic visits (defined as 6 months or less after the procedure). The charts of patients who underwent US-guided SIJ steroid injections were
additionally reviewed for switching of imaging modality to or from FL-guided SIJ steroid injection.

Results/Case report
There were no statistically significant differences in the mean reduction of pain scores between patients who underwent either US-guided or FLguided SIJ steroid injections when comparing pre-procedure and post-procedure pain scores (95% confidence interval -4.7 +/- 0.6 for ultrasound,
versus -4.2 +/- 0.8 for fluoroscopy; p=0.39), and pre-procedure and follow-up pain scores (95% confidence interval -0.5 +/- 0.7 for ultrasound, versus
-1.0 +/- 0.9 for fluoroscopy; p=0.41). Of the 41 patients who underwent US-guided SIJ steroid injection, 12 (29.3%) switched to FL-guided SIJ steroid
injection on their following treatment and four (9.8%) switched from FL-guided SIJ steroid injection.

Discussion
While fluoroscopic guidance may offer greater accuracy of SIJ steroid injections compared to no image guidance (1), use of fluoroscopy inherently
exposes both the patient and the pain physician to undesirable risks associated with radiation exposure (2). The use of ultrasound guidance to
perform SIJ steroid injections can potentially avoid these risks while providing real-time needle tip advancement visualization, and imaging of
nearby vascular structures via Doppler flow in the treatment of SIJ pain when compared to FL-guidance (3). Many patients who underwent USguided SIJ steroid injections at our institution did so out of convenience because a clinic opening was available earlier while others preferred to
avoid the radiation of a fluoroscopy-guided procedure. However, since certain insurance companies did not reimburse for clinic-based, US-guided
SIJ steroid injections, many other patients exclusively underwent FL-guided SIJ steroid injections, though this is a constantly evolving process
across several payors. The results of our study show that US-guided SIJ steroid injection may serve as a safe, convenient, effective, and costefficient alternative to FL-guided SIJ steroid injection in a subset of patients with sacroiliac joint dysfunction pain. More research is needed to
determine predictive factors that may explain why certain patients may convert use of one imaging modality to another for SIJ steroid injections.
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Ultrasound-guided image of the sacroiliac joint.

Fluoroscopy-guided image of the sacroiliac joint.
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Art Therapy as a Successful Therapeutic Modality in a
Patient with Refractory CRPS
Matthew Corriveau MD, Brian Monroe MD, John Han MD, Kelly Baylor CCRC, Nicole Harmon CRNP, Dawn Snyder MSN CNS, Lauren Urso
Geisinger Medical Center

Introduction
Complex Regional Pain Syndrome (CRPS) is a complex pain phenomenon often leading to debilitating pain, diminished function and exacerbation
of psychosocial dysfunction. Standard treatments include pharmacotherapy, interventional and physical therapies, and psychiatric counseling.
This report discusses a patient who failed standard treatment options and was enrolled in a multimodal pain program that included Art Therapy.

Results/Case report
The patient is an illiterate 55 year old male who developed CRPS after a non-displaced right posterior malleolar fracture in 2003. He failed
therapeutic treatments including sympathetic nerve blocks, medication management, a spinal cord stimulator implant, traditional psychiatric
counseling and physical therapy. He was then subsequently enrolled in Multidisciplinary Pain Program in order to facilitate improved function and
quality of life. While the patient showed improvement in overall pain scores and increased functionality, his depression and quality of life remained
unchanged. The patient then attended individualized art therapy sessions as an adjunct treatment for his depression. With regard to the patient’s
illiteracy, the treatment allowed the patient to express himself through visual art expression, instead of verbally or in writing. Throughout the
course of his sessions his PHQ-9 depression scores showed continual improvement.
Figure 1a is taken from his initial session and depicts his family life in the past (left) and present (right) which covered a 1 inch block of a 12X18 sheet
of paper in black and white. His use of only a small portion of his paper and the lack of color suggests depressive symptoms or lack of selfconfidence. This theme was continued in his second session, figure 1b. In a sample from his later work, figure 2, he demonstrates himself
overcoming an imposed stressful situation using the entire paper as well as color suggesting personal empowerment.

Discussion
CRPS is a complex disease process which affects not only functionality, but magnifies psychosocial issues. This case describes a patient at end
stage treatment who was disabled and suffering from severe depression. Art Therapy is a form of expressive therapy that uses the creative process
of making art to improve a person’s physical, mental, and emotional well-being. It provided a means for self-expression and self-discovery for this
patient where as standard therapeutic treatments had failed and thus provided a marked decrease in his PHQ-9 depression scores.
Art therapy sessions promote strategies and coping mechanisms for living with chronic pain. It assists patients in identifying how pain can cause
fear, anxiety, and depression, as well as providing the techniques to manage these issues.
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Figure 1: Sample drawings from the patients initial session

Figure 2: Sample drawing from a more recent session
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Intrathecal hydromorphone and bupivicaine for the
treatment of refractory cancer-related pain in the
setting of systemic opioid intolerance: A case report.
Drew Trainor, Susan Moeschler, Bryan Hoelzer
Mayo Clinic

Introduction
Cancer-related pain is common and occurs in nearly two-thirds of all patients with metastatic disease [1]. Opioid analgesics are a mainstay of
therapy in the treatment of cancer-related pain according to the World Health Organization’s (WHO) analgesic ladder. While this class of
medications can be effective in the treatment of cancer pain of different etiologies (neuropathic or somatic), their use is often limited secondary to
unwanted side effects. These include but are not limited to nausea, vomiting, constipation, sedation, and respiratory depression [2]. Intrathecal
drug delivery devices (IDD) have been used for over twenty years to treat cancer related pain in patients who cannot tolerate systemic opioid
analgesics. The delivery of drug directly into the intrathecal space offers the benefits of pain reduction while minimizing the aforementioned side
effects. One of the more challenging decisions for the pain clinician is when to offer intrathecal therapy in this difficult-to-treat patient population.

Results/Case report
A 70-year-old gentleman presented to our pain clinic with persistent right upper extremity pain after undergoing open reduction internal fixation
(ORIF) for a pathologic fracture of his humerus secondary to metastatic squamous cell carcinoma of the lung. He was previously managed on 75
mg of oral morphine with good pain control (4/10 on NPRS), but unfortunately experienced profound nausea and constipation, leading to a recent
hospitalization for bowel obstruction. In light of the patient’s adequate analgesia but intolerance to systemic opioid therapy, he was deemed a
good candidate for intrathecal therapy. After a candid discussion about alternative therapies and the risks and benefits of the operative procedure,
the patient and his family elected to proceed with IDD placement.

The day following initial consultation, the patient underwent successful and uncomplicated implantation of the IDD with the catheter tip placed at
the T3 vertebral body and the device implanted into the right lower quadrant (see figure). The initial infusion rate was 0.1 mg of hydromorphone
and 2 mg of bupivicaine per day. During routine follow up encounters, the patient’s hydromorphone was eventually up-titrated to 0.23 mg per day
with excellent pain control and reported pain score of 3/10 on NPRS.

Discussion
This case highlights the effectiveness of intrathecal opioids in the treatment of cancer-related pain while mitigating unwanted side effects. It is
unfortunate that the patient described above experienced such profound nausea and constipation, and with continued oral opioid therapy this
progressed to bowel obstruction and an unnecessary hospitalization. We propose that intrathecal drug delivery devices should be considered
earlier in the treatment of cancer related pain in those who cannot tolerate systemic opioid therapy because of side effects. This is especially
important in the terminally ill patient when quality of life is paramount.
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To study the prevalence of hypovitaminosis D in Indian
chronic low back patients
BABITA GHAI, Dipika Bansal, Kapil Gudala, Naresh Sachdeva
Post Graduate Institute of Medical Education and Research, Chandigarh, India

Introduction
Vitamin D deficiency has been reported in populations with several different types of chronic musculoskeletal pain such as osteoarthritis,
rheumatoid arthritis, osteoporosis, soft tissue rheumatism, LBP and arthralgia. The prevalence of vitamin D deficiency is 50-90 % in the Indian
subcontinent and is attributed to low dietary intake along with skin colour and changing lifestyle. There have been no prospective studies
conducted on focused populations groups like patients with CLBP in India. Thus, the present study was conducted to determine the prevalence of
hypovitaminosis D.

Materials and methods (NA for case report)
The Trial was a single centre prospective study. Consecutive patients visiting out-patient pain clinic of a tertiary care hospital setting with a
diagnosis of non-specific CLBP with or without leg pain were recruited.
Patients of either gender, aged 18–75 years with CLBP for ≥ 3 months, with or without leg pain radiation, were eligible for inclusion. The patients
were required to have either of English, Hindi or Punjabi language competency in order to complete the baseline ‘pain related questionnaire’. The
questionnaire included Visual analogue scale (VAS) to measure LBP intensity, functional ability Modified Oswestry disability questionnaire (MODQ),
work status, and the use of medication.
After an overnight fasting, a blood sample was taken. Serum 25-OHD levels of all study participants were measured. According to the level of 25OHD, vitamin D deficiency was defined as a 25-OHD level of ≤ 20 ngm/ml and vitamin D insufficiency as 21 to 29 ng/ml, and normal level as above 30
ng/ml. Further, severity of vitamin D deficiency was grouped as follows: ≤ 4 ngm/ml profound deficiency; 5-8 ngm/ml severe deficiency; 9-12 ngm/ml
moderately severe deficiency; 13-16 ngm/ml moderate deficiency; and 17-20 ngm/ml marginal deficiency.

Results/Case report
A total of 328 (91%) patients were included in the study (Table 1). Mean (SD) age of the study population was 43.8 (13.9) years (range, 36-52). Among
the study cohort, 172 (52%) were males and 156 (48%) females. Among the study cohort only 46 (14%) patients were having normal vitamin D levels.
282 (86%) [(male 153/172 (89%), female 129/156 (83%)] patients had below normal serum vitamin D levels. Among these 217 (66%) [(male 126 (73%),
female 91 (58%)] were found to be deficient and 65 (20%) [(male 27 (16%), female 38 (24%)] were having insufficient levels. Among 217 patients who
were found to be deficient, 58 (18%) patients had marginal deficiency, 44 (13%) had moderate, 58 (18%) had moderately severe, 48 (15%) had severe
and 9 (3%) had profound deficiency. A significantly higher number of males 126 (73%) were found to be deficient as compared to females 91 (58%) (P
= 0.006)

Discussion
The result of this study provides a strong message about the high prevalence of hypovitaminosis D in Indian CLBP population and vitamin D
deficiency as an independent risk factor of CLBP but it is too early to draw conclusions on causality relation between the two. Current clinical
guidelines for managing chronic low back pain should include assessment of vitamin D status (by measuring serum 25-hydroxyvitamin D
concentration), together with advice on appropriate vitamin D supplementation in those found to be deficient.
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Spinal Cord Stimulation: Beneficial Effects in Raynaud`s
Syndrome
Timothy Vollmer, Ajay Antony, Andrew McNeil, Rene Przkora, M Lozada
University of Florida College of Medicine

Introduction
Spinal cord stimulation (SCS) has been used to treat neuropathic and radicular pain in the extremities. SCS has also been used successfully in
macrociculatory pathologies such as treatment-resistant angina and peripheral vascular disease, but symptoms of microcirculatory deficiencies
related to diseases such as Raynaud’s syndrome may also be amendable to SCS. Although surgically resistant atherosclerotic disease has been
treated with SCS in Europe, it has not been approved for any micro or macrovascular pathologies in the United States1. We present a patient in
which SCS was used primarily for lumbar post-laminectomy syndrome, but the modality was also successful in attenuating the patient`s
symptoms from Raynaud`s syndrome in her lower extremities.

Materials and methods (NA for case report)
Our patient is a forty year old female with the history of systemic scleroderma, Raynaud’s syndrome, and lumber post laminectomy syndrome
refractory to all treatment modalities including opioids, neuropathic pain medications, and several procedural interventions. A SCS trial was
successful and she underwent implantation of a permanent spinal cord stimulator.

Results/Case report
At the time of this report, she has been followed for 12 months. Her post-laminectomy syndrome pain and her Raynaud`s syndrome are controlled.
In addition, she was able to decrease her opioid consumption up to 50%. She is able to perform all of her normal daily activities, except her
unchanged limitations secondary to her joint and restrictive lung disease from her chronic auto-immune disease.

Discussion
Although the underlying mechanisms of SCS are still under investigation, the improvements of our patient`s post-laminectomy and Raynaud`s
syndrome of her legs are clearly improved by SCS; especially, as her Raynaud`s syndrome of her upper extremities was not influenced by the SCS.
There have been several prior case reports regarding the use of SCS in treating microcirculatory ischemic diseases, but nearly all have been focused
on treating upper extremity ischemic symptoms. Also, the display of concurrent improvement in a coexisting disease such as this patient’s
improvement in post-laminectomy pain has yet to be documented. This finding suggests these coexisting pain generators may be modulated by
SCS in a common pathway. Overall, as other procedural treatments such as sympathetic nerve block and surgical sympathectomy lack positive
long term results, the use of SCS may soon play a more common role in treating diseases effecting microcirculation1,2.
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Radiofrequency Ablation of Suprascapular Nerve for
Chronic Shoulder Pain: A Case Report
Sam Nia, Andrew Kaufman
Rutgers, New Jersey Medical School

Introduction
Shoulder pain is a vexing problem and the third most common musculoskeletal complaint accounting for a tremendous amount of lost productivity
and healthcare cost worldwide. Suprascapular nerve blocks have been used in the perioperative setting; however, they have a short duration of
effect. Chronic back pain, the undisputed top cause of chronic pain worldwide has been successfully treated with radiofrequency ablation
techniques for decades. In this case, we set out to utilize a proven therapy for chronic back pain (Radiofrequency ablation) for the treatment of
chronic shoulder pain.

Results/Case report
This is the case of a 33-year-old man with a 10 year history of right shoulder pain status post clavicle resection for a traumatic acromioclavicular
joint separation. He described his pain as 9/10 sharply radiating down to 4th and 5th digits of the right hand. On physical exam he presented with
elevation of the right shoulder and decrease in range of motion. He was able to abduct his right shoulder 10 degrees, and extend his right arm 10
degrees. He failed multiple rounds of physical therapy due to pain and was suffering from a disturbed sleep pattern and depressed mood because of
his discomfort. He had been taking amitryptaline 25mg po Qhs and Tylenol #3 PRN with no relief.
The pain pattern was in the distribution of the suprascapular nerve and significant reproduction of his pain was elicited with palpation of the area
above the midpoint of the scapular ridge. The decision was made to proceed with a diagnostic suprascapular nerve block under ultrasound
guidance in our office.
The scapular notch was sonographically identified. A #22, 25-gauge 0.5inch needle was placed in plane and 5ml of a 0.5% marcaine injection was
injected after negative aspiration, showing good filling around the nerve.
Marked improvement was noted and the patient expressed interest in a more long-term solution. RFA of the suprascapular notch was offered to
him, which was scheduled. The radiofrequency procedure was performed under fluoroscopic guidance. Two 50mm RF needles with 5mm active tip
were placed. Testing was done to capture the nerve at .15v at 50Hz. Ablation was performed at 60 degrees celsius for 120 seconds. Postprocedurally, he was able to abduct his right shoulder 80 degrees and extend his right arm 70 degrees without discomfort.
On followup, the patient continues to experience 100% pain relief and is able to participate in physical therapy to optimize functionality.

Discussion
The shoulder region is often subject to difficult to treat pain syndromes. Most interventional shoulder pain procedures provide temporary relief.
This case is unique in that ablation of the suprascapular nerve successfully treated this patients chronic shoulder pain. This case could be looked to
by other practitioners who are faced with this issue as a viable option to help their patients with this difficult to treat problem.
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Abstract: 1066
Scientific abstract: Case series (5 or more patients)

Sudden Intrathecal Drug Delivery Device Malfunction: A
Case Series
Ryan Galica, Salim Hayek, Elias Veizi, Melinda Lawrence, Al-Amin Khalil, Matthew McEwan
University Hospitals Case Medical Center

Introduction
Intrathecal drug delivery systems (IDDS) have proven to be valuable in managing refractory chronic pain for over three decades. These devices,
time tested and overall reliable, have lately been noted to unexpectedly cease infusing. This abrupt malfunction may lead to significant patient
harm if not immediately recognized and rectified. The Medtronic SynchroMed II IDDS is indicated for intrathecal administration of baclofen for
severe spasticity as well as morphine sulfate or ziconotide for chronic, intractable pain. However, it is standard of care, though off-label, to use
other intrathecal agents for analgesic purposes. These include the opioids hydromorphone and fentanyl, the local anesthetic bupivacaine, and the
alpha-2 adrenergic agonist clonidine. Use of off label medications has been associated with a higher rate of device malfunction and failure.1

Materials and methods (NA for case report)
Following institutional review board approval, a chart review of all data collected on patients implanted at a single institution from July 2006
through June 2015 was performed. All cases of device failure were identified. Months from device implant, catheter flow rates, and drug doses and
concentrations were compared between the patients whose devices failed and non-failure patients. Categorical data were analyzed using
Spearman’s correlation. Differences were considered statistically significant when P ≤ 0.03. Medtronic destructive analyses of the failed devices
from this study are reviewed where available.

Results/Case report
A total of 144 patients (all implanted with Synchromed II) were identified. Of these patients, 90 (62.5%) were female and 54 (37.5%) were male.
Twelve cases of device failure were identified among the population. The total prevalence of device failure among this population is 8.33%. The
incidence rate of IDDS failure is 0.037 device failures per patient per year. A significant positive correlation was found between duration of treatment
and incidence of pump failure (P = 0.0018). Median time from implant to device failure was 48 ±13.62 months. Among patients whose devices did not
fail median time from implant to last follow up was 18.5 ±22.57 months. All other differences were found to be non-significant (Table 2).
Dysfunction in the motor gear train was found after destructive analysis of several devices in this series.

Discussion
The failure rate in this series (8.33%) at a mean duration of 46.33 months (median 48 months) is significantly above expected. Cumulative failure
rate of SynchroMed II pumps at 5 years, as published in a 2013 review of Medtronic's Implantable Systems Performance Registry (ISPR), is 5.1%
overall and 5.3% for unapproved drugs.2 Higher rates of device failure are associated with use of non-approved intrathecal drugs. However, as seen
in this series, device failure may still occur while infusing only approved medications. Other factors such as MRI, short-circuits within the device,
and battery film formation have also been implicated in IDDS failure.3-5 Awareness of predisposing factors to failure of the Synchromed II pump is
necessary. However, improved devices should be made available in the near future to avert these critical events and to continue to provide an
excellent therapeutic option to chronic pain patients refractory to conservative medical management.
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Table 1. Medication concentration and dose at the time of device failure as well as time in months from device implant to failure.

Table 2. Patient variables and association with device failure.
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Abstract: 1068
Medically Challenging Cases (report of up to 4 cases)

Radiofrequency Ablation of Fifth Intercostal Nerve After
Left Thoracotomy
Tejinder Swaran Singh

Introduction
Post-thoracotomy pain syndrome and neuropathic pain is seen in approximately 50% of patients after thoracotomy and up to 30% of patients
might still experience pain 4 to 5 years after surgery. Surgery routinely damages the intercostal nerve as it is exposed on the caudal side of the rib.
Chronic post-pain thoracotomy is often described as a burning and stabbing pain with dysesthesia that has many of the same features as
neuropathic pain. Intraoperative application of cryoneurolysis has been shown to be effective in decreasing postoperative pain but long-term
outcomes have shown a high incidence of neuropathic pain, dysesthesia, and intercostal muscle paralysis. This case demonstrates the use of
radiofrequency ablation to the fifth intercostal nerve on the left in a patient who is 6 months post-operative from a left thoracotomy for squamous
cell carcinoma and has failed pharmacologic management and trigger point injections.

Materials and methods (NA for case report)
NA

Results/Case report
67 y/o female who presents to the chronic pain clinic 3 months postoperatively from a left-sided thoractomy and left upper lobe lobectomy for
removal of Stage IIB squamous cell carcinoma. Patient presented with a discrete point of tenderness in the middle of the thoracotomy incision at
the level of the fifth intercostal nerve on the left. Her pain was described as sharp and constant, and rated at 8/10. The patient tried multiple opioids
but was only able to tolerate percocet at small doses secondary to nausea and vomiting. She was also unable to tolerate gabapentin secondary to
sedation. Patient was prescribed diclofenac gel and percocet PRN as tolerated by her symptoms. A trigger point injection was initially attempted at
the site of her pain but provided no relief. Upon follow-up, a diagnostic fifth intercostal nerve block on the left was performed with 24-36 hour relief
of symptoms. Radiofrequency ablation of the fifth intercostal nerve on the left was performed and the patient noted 0/10 pain during the
postoperative period to date.

Discussion
Initial treatment modalities who present with post-thoracotomy pain syndrome.
Utility of radiofrequency ablation to a single intercostal nerve in a patient post-thoracotomy with post-thoracotomy pain syndrome and intercostal
nerve neuralgia who failed conservative pharmacologic treatment and trigger point injections. This institution does not often move towards
radiofrequency ablation until all other treatment modalities have been thoroughly exhausted but after an extensive conversation with the patient
regarding side effects of radiofrequency ablation in the context of both her extreme pain and history of squamous cell carcinoma of the lung, it was
decided to perform radiofrequency ablation.
Side effects of radiofrequency ablation applied to intercostal nerve
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Abstract: 1070
Scientific abstract: Acute pain

Ultrasound-Guided Paravertebral Block Analgesia Using
Dexmedetomidine-Levobupivacaine Combination
versus Levobupivacaine Alone In Laparoscopic
Cholecystectomies
Indu Sen, K Prashanth, Nidhi Bhatia, L Kaman
Post- Graduate Institute of Medical Education and Research

Introduction
Discomfort after laparoscopic cholecystectomy can be because of somatic, visceral or referred pain. Attempts have been made to tailor analgesic
modalities according to mechanism of pain. These include: pre-emptive analgesic regimens, intraperitoneal instillation/ incision sites infiltration of
local anaesthetics and regional pain-relieving modalities. Amongst the regional techniques, paravertebral block has been used for providing
postoperative analgesia. Present study was designed to compare preoperative unilateral thoracic Paravertebral Block (Right-TPVB) analgesia
using levobupivacaine - dexmedetomidine combination with levobupivacaine alone in laparoscopic cholecystectomies.

Materials and methods (NA for case report)
Prospective, double blind, randomized study, enrolled seventy five patients undergoing elective laparoscopic cholecystectomy in the year 2013-14.
Before induction of general anaesthesia, all patients received ultrasound-guided Right TPVB at T8 level. In group A (n=35); 15 ml 0.25%
levobupivacaine + 2 ml normal saline and in group B patients 15 ml 0.25% levobupivacaine + 2 ml solution containing dexmedetomidine 1µg/kg was
administered. Intraoperatively hemodynamics were observed and the need for additional fentanyl analgesia was noted. In the postoperative
period, patients were assessed using comfort score and Numerical rating score (NRS) for parietal, visceral, and shoulder pain during rest, on
movement and while coughing. Time to first request for rescue analgesia, number of patients requiring rescue analgesia and 48 hours analgesic
consumption were noted. PONV or any other complications were also noted.

Results/Case report
Seventy patients completed the study. Demographic profile and intra-operative data was comparable. Time to first rescue analgesia was
significantly prolonged in group B (340 minutes versus 273 minutes in group A). In Group A, 13 out of 35 patients required second rescue analgesia,
while in Group B, 5 out of 35 patients required second rescue analgesia (p = 0.029).Total amount of Rescue analgesia (Inj Tramadol IV consumed
during the 48 hours postoperative period was 146.55mg and 111.30 mg in group A and B (p =0.0261) Rescue antiemetic were given to 8 patients in
Group A and 3 patients in Group B.None of the patients had significant untoward effects related to study drugs or PVB analgesia.

Discussion
Procedure-specific pain management strategies are currently being investigated. In present study, Right PVB was administered as a supplement to
general anaesthesia, though in most of the previous studies bilateral PVB’s has been given in laparoscopic cholecystectomies. We chose to
administer unilateral PVB as the laparoscopic ports were either on right or in the midline.(infraumbilical, epigastric and two subcostal ports). Naja
et al.described that incidence of vascular puncture and pneumothorax is higher in bilateral compared to unilateral blocks. We thus believed that
blocking the dermatomes on right side would be more effective and at the same time avoid unnecessary complications of bilateral PVB. To
conclude, a multimodal analgesic approach including thoracic paravertebral block provided adequate post operative pain relief and better patient
satisfaction after laparoscopic cholecystectomies. Analgesia was further prolonged and need for recue analgesics reduced when dexmedetomidine
was added to the local anaesthetics.
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Abstract: 1071
Medically Challenging Cases (report of up to 4 cases)

Epidural Catheter Placement for Treatment of Sickle
Cell Crisis in a Parturient
Matthew McEwan, Michael Hanes, Christine Koniaris, Nikhil Bhatnagar, Ryan Galica
University Hospitals Case Medical Center

Introduction
Vaso-occlusive crises (VOC) are frequent and often debilitating for those suffering from sickle cell disease. These painful episodes involve
obstruction of capillaries resulting in ischemic-induced pain most frequently affecting the extremities. Traditional treatment consists of
supplementary oxygen, intravenous (IV) hydration, and analgesics; however, for some patients this treatment is either not adequate or not
tolerated. We present a case of a parturient suffering from a VOC in which conservative medical management was inadequate.

Results/Case report
A 30-year-old G2P1001 female at 32 weeks gestation with a history of HbSS disease was admitted for VOC. She presented with 10/10 pain in her back
and all four extremities. She had suffered from similar episodes prior to pregnancy as well as during her first pregnancy that were adequately
managed with conservative medical management. During this admission her pain was uncontrolled on a morphine patient-controlled analgesia
(PCA) set at 2 mg IV every 15 minutes, and she experienced multiple episodes of desaturation. The PCA was discontinued and her hypoxic episodes
resolved, but her pain remained uncontrolled. The decision was made to place an epidural at L3-4. Following a loading dose of 10 mL of bupivacaine
0.125% and fentanyl 5 mcg/mL, an infusion of bupivacaine 0.044% and fentanyl 1.25 mcg/mL was started at a rate of 14 mL/hr with an epidural PCA
set at 10 mL every 15 minutes. Soon after placement she rated her overall pain as a 5/10 (leg pain 2-3/10 and arm pain 8/10), and stated she was
comfortable at this level of pain. Twelve hours later the epidural was stopped and her pain returned to a 10/10. The epidural was restarted and the
patient’s pain returned to a 5/10. Twenty-four hours later the decision was made to transition to oral analgesics and discontinue the epidural. The
patient spent another two weeks being on the obstetrics service and was discharged on oxycodone-acetaminophen 5-325mg 1 tab orally every 3
hours as needed. On follow-up one month after the VOC, she stated that she felt that the epidural provided her mild improvement in symptom relief
compared to IV analgesics.

Discussion
Traditional therapeutic measures are adequate for the majority of VOC; however, there are situations where this may be not be effective. Few case
reports exists using epidural analgesia for the treatment of VOC in parturients.1-3 There is also a case series showing effectiveness of epidural
analgesia for VOC in pediatric patients.4 This case provides additional support for the use of epidural analgesia in situations where traditional
therapy may prove inadequate. However, it leaves many questions still to be answered: In what situations should epidural analgesia be considered
in VOC? Should this therapy be considered in non-parturients? Do the vasodilatory properties of epidural local anesthetics contribute to pain relief
and improved end-organ perfusion? Would a higher concentration of local anesthetic have led to improved symptom relief?
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Abstract: 1074
Medically Challenging Cases (report of up to 4 cases)

Trigeminal Neuralgia and Asystole Secondary to
Vertebrobasilar Dolichoectasia
Gurpreet Dhaliwal, Andrui Nazarian, Inderjeet Julka, Zora Steffens, Dora Hsu
Harbor UCLA Medical Center

Introduction
Vertebrobasilar dolichoectasia (VBD) is a poorly understood vasculopathy characterized by anatomic variability in the size and course of the
vertebrobasilar arteries. Traditionally VBD is considered a rare disease with an exact incidence rate that remains unclear. Some literature indicates
that some variation of this disease could be present in up to 1.3% of the population. VBD has been associated with ischemic stroke, compression of
cranial nerves and the brain stem, cerebral hemorrhage, and hydrocephalus but not symptomatic bradyarrhythmias and aystole due to
Trigeminal-Cardiac Reflex based on our extensive literature search.

Results/Case report
A 56 year- old male presented with three days of severe left sided facial pain associated with near syncopal episodes. Rhythm strip revealed
bradycardia with sinus pauses lasting 20 seconds. Patient was admitted to Telemetry under Cardiology. Indomethacin, Topamax, gabapentin,
carbamazepine were started. After intrinsic conduction abnormalities or structural heart disease were ruled out and a tentative diagnosis of Shortlasting Unilateral Neuralgiform headache with Conjunctiva injection and Tearing (SUNCT) and Short –lasting Unilateral neuralgiform headache
attacks with cranial autonomic symptoms (SUNA) was made. Symptom relief from medical management was minimal and the Pain Service was
consulted. Diagnostic left Occipital nerve block provided mild symptomatic relief. Patient continued to have episodic symptomatic bradycardia
and sinus pauses. The working diagnosis included Trigeminal Neuralgia with autonomic features from vascular anomaly in the cranium. MRI
showed small caliber of trigeminal nerves with leftward deviation of the basilar artery. MRI FIESTA/CISS (Fast Imaging Employing Steady-state
Acquisition/ Constructive Interference Steady State) was ordered to further delineate the relationship of the vascular structures and cerebrospinal
fluid in relation to the trigeminal nerve. MRI FIESTA/CISS demonstrated a vascular loop at the root entry zone of the left trigeminal nerve. The
diagnosis was confirmed after patient underwent left retrosigmoid craniectomy with microvascular decompression of an ectatic basilar artery
impinging the trigeminal nerve at the root entry zone. Immediate postoperatively, patient had near complete relief of symptoms. No further
episodes of sinus bradycardia or asystole were reported.

Discussion
This case illustrates the diagnosis and management of Trigeminal Neuralgia, with autonomic features, can be very challenging. This patient had 45year history of undiagnosed trigeminal neuralgia. He had undergone various types of treatments including tooth extractions, 5% lidocaine
ointment application, and pharmacological management with no effect. Diagnostic left occipital nerve block was ineffective though it ruled out a
cranio-cervical component of the pain. Gasserian ganglion block was considered pending MRI imaging to rule out any vascular anomalies. MRI
showed a vascular loop at the root entry zone of trigeminal nerve. This highlights the use of caution when performing trigeminal nerve blocks
because there is a possibility of intracranial hemorrhage if vascular anomalies such as Vertebrobasilar dolichoectasia (VBD) could be present.
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Abstract: 1075
Medically Challenging Cases (report of up to 4 cases)

Management of Chronic Pelvic Pain in a Patient with
Neurofibromatosis
Armin Deroee, Joseph Abdelmalak,MD
Cleveland Clinic, Pain Management Department

Introduction
The "neurofibromatosis" (NF) is a set of distinct genetic disorders that have in common the occurrence of tumors of the nerve sheath. They include
NF1, NF2, and schwannomatosis. Tumor formation is progressive and can lead to severe disfigurement, functional compromise, and malignant
transformation. Surgical intervention is the only effective means of treatment for progressive pain, disfigurement, functional compromise, and
malignancy. However, often resection of these tumors can be very challenging or impossible like the following case.

Results/Case report
A 32-year-old female with an extensive history of chronic pain stemming from neurofibromatosis started experiencing worsening of pelvic pain. NF
was diagnosed in 2003. She was S/P Resection of a right sciatic neurofibroma 2005 and resection in left lower extremity 2007. The last surgery was
complicated by CRPS II in the lower extremity.
The pelvic pain started a little bit after the diagnosis of NF with fluctuation. However, it had been overshadowed by the lower extremity pain and
CRPSII. Her pelvic symptoms have been worsening but fluctuated with menstrual cycles. The pain was located in the bilateral inguinal area and
radiated deep in the pelvis and the inner side of the thighs. The pain was described as intermittent, throbbing and cramping with varying in
intensity. Symptoms interfered with sleeping, daily and social activities and sexual life. The pelvic MRI showed stable innumerable soft tissue
masses along the course of the lumbosacral plexus and sciatic nerves (Fig. 1). Extensive medical management failed to manage her pain and due to
the location of the tumor, surgical excision was not possible.
In December 2012 bilateral a bilateral pudendal nerve block was done with 3 weeks of pain relief. In March 2015 bilateral superior hypogastric plexus
block was performed (Fig. 2) with great pain relief for 3 months. Currently she is on Neurontin 600 mg BID, Cymbalta 30 mg daily and Percocet 5/325
mg twice daily as needed for sever pain.
A multidisciplinary pain management approach is being implemented including interventional Pain management, Gynecologist, Physical therapist
and Psychiatrist. The patient has been able to remain functional.

Discussion
NF is a rare cause of pelvic pain. A multidisciplinary approach including interventional Pain management, Gynecologist, Physical therapist and
Psychiatrist was found to be more effective than medical and surgical management
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Abstract: 1076
Scientific abstract: Chronic pain

Gabapentin Add On Therapy in Opioid Detoxification
Heather Jackson
Vanderbilt University Medical Center

Introduction
Opioid dependence and abuse is common in the United Sates contributing to increased psychological addictions, morbidity and mortality. Opioid
withdrawal can be extremely difficult to manage symptomatically.

Materials and methods (NA for case report)
An integrated review of literature was conducted including recent randomized controlled trials using gabapentin as an adjunct with standard
opioid detoxification regimen and symptomatic treatment.

Results/Case report
Gabapentin may be used effectively as pain medication for relieving opioid withdrawal symptoms in adult chronic pain patients undergoing opioid
detoxification. The use of gabapentin appears to reduce the need for symptomatic medication and improve physical and psychological withdrawal
symptoms.

Discussion
Current research indicates gabapentin is an effective adjunct in withdrawal from benzodiazepines and alcohol, which has led to further trials of
gabapentin use in opioid withdrawal with positive results. However, standard detoxification regimens in opioid detoxification programs do not
include gabapentin as symptomatic add-on therapy. Current literature reviews indicate Gabapentin prescribed as an adjunct medication to
standard detoxification regimens improves symptoms of opioid withdrawal.
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Abstract: 1078
Scientific abstract: Regional anesthesia

Ultrasound guided single versus double level thoracic
paravertebral block for postoperative analgesia in total
mastectomy with axillary clearance.
Suman Arora, Rajesh Kasimahanti, Nidhi Bhatia, Gurpreet Singh
Postgraduate Institute Of Medical Education & Research

Introduction
The use thoracic paravertebral block (TPVB) for breast surgery has been shown to be efficacious in reducing postoperative pain, chronic postsurgical pain and tumor recurrence. Using ultrasound for administering TPVB makes it easier and multiple level TPVB decreases the unblocked
segments. Aim of the study was to evaluate the efficacy and safety of single level versus double level ultrasound guided TPVB in patients of total
mastectomy with axillary clearance (TMAC). Primary outcome measure was 24 hour analgesic consumption and secondary outcomes included
postoperative pain scores, time to first request for rescue analgesic and any side-effects.

Materials and methods (NA for case report)
After institutional ethics committee approval and obtaining written, informed consent, 60 ASA I and II patients in the age group of
18 to 60 years scheduled to undergo TMAC were enrolled. The patients were randomly allocated to receive either single level, ultrasound guided
TPVB at T4 level using 0.3 ml/kg of 0.5% ropivacaine (Group S, N=30) or double level, ultrasound guided TPVB at T2 and T5 level using a total volume
of 0.3 ml/kg of 0.5% ropivacaine, divided into equal halves for each site (Group D, N=30). TPVB was performed in sitting position, using highfrequency (5–10 MHz) ultrasound probe. The number of segments that showed decreased pin prick 20 minutes after giving block distribution were
noted. General anaesthesia was induced with iv fentanyl 1 µgkg-1 propofol 2-3mgkg-1 and atracurium 0.5mgkg-1. Postopratively, the patients were
monitored for pain at rest and during shoulder movement with numeric rating scale (NRS). I/V diclofenac sodium 1.5 mg/kg was used as rescue
analgesia (RA) and was adiministered if NRS was ≥ 4.

Results/Case report
The median number of segments which showed less sensation was 3 in group S and 4 in group D (p<0.001). The mean time to first request for rescue
analgesia was 533±124 minutes in group S and was 611±214 minutes in group D (p = 0.118). The patients in group S received rescue analgesia 1.78
times versus 1.28 times in group D (p=0.009). The mean total amount of RA received by group S was 175.3±70 mg and in group D was 115.7±48 mg (p
=0.002).

Discussion
Studies done previously have compared the radiological spread of contrast dye in relation to the number of injection levels.1 But none of
the studies have evaluated the effect of single versus double level paravertebral injections on total analgesic consumption in the first 24 hours.
Ultrasound guided double level thoracic paravertebral block in comparison to single level thoracic paravertebral block for breast surgery provides
better postoperative analgesia without increase of side effects.
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Medically Challenging Cases (report of up to 4 cases)

Improvement in Montreal Cognitive Assessment Score
Following Three-week Pain Rehabilitation Program
Joann Bolton
Mayo Clinic Florida

Introduction
When comparing treatments for chronic non-malignant pain, comprehensive pain rehabilitation programs have been demonstrated to be effective
and cost-efficient at improving physical activity and function and decreasing pain and medication use. The Pain Rehabilitation Clinic (PRC) at Mayo
Clinic in Jacksonville, Florida opened in 2011 for patients with chronic non-malignant pain who have failed other medical therapies for their pain.

Results/Case report
An 82-year-old man was admitted to the PRC for comprehensive multidisciplinary treatment of chronic pain syndrome, chronic progressive low
back pain with no known cause since prior to 1997 when he had his first lumbar fusion surgery, DJD lumbar spine, drug-induced delirium, mild
cognitive impairment, neck pain, sacroiliac pain, post-laminectomy syndrome lumbar, lumbosacral radiculopathy, spondylosis lumbar without
myelopathy and left rotator cuff dysfunction and depression. He reported worse pain with any movement and relief with lying down. He reported a
pain intensity score of 7/10. He also experienced bilateral lower extremity weakness requiring him to use a cane, walker, or wheel chair. Previous
pain therapies included physical therapy, nerve block injections, facet injections, epidural injections, lower back fusion surgery, spinal cord
stimulator, TENS, antidepressants, and an intrathecal pump trial. He denied numbness, tingling, and sleep disturbances.

He was on several delirium inducing medications including a morphine oral equivalent of 120mg PO daily and nightly alprazolam. At his initial
evaluation, he acknowledged a decrease in cognitive function stating, “I want to clear up my mind.”

On his initial evaluations his score on the MoCA assessment was a total of seventeen out of thirty with the following breakdown: Visual-spatial and
Executive score of three out of five; Naming score of three out of three; Memory with no points allotted; Attention score of three out of six; Language
score of one out of three; Abstraction score of zero out of two; Delayed Recall score of one out of five; Orientation score of five out of six; plus one
point for education level.

His follow up MoCA assessment score was a total of twenty-six out of thirty with the following breakdown: Visual-spatial and Executive score of four
out of five; Naming score of three out of three; Memory with no points allotted; Attention score of five out of six; Language score of two out of three;
Abstraction score of two out of two; Delayed Recall score of three out of five; Orientation score of six out of six; plus one point for education level.

Discussion
While it has been shown that patients experience significant improvement in emotional and physical functionality following treatment with the
PRC, this is the first case where improvement of cognitive function is demonstrated. This patient entered the program aware that he was
experiencing some level of delirium, which was likely due to the medications he was taking for pain and anxiety. He was safely tapered off of all
these medications. He demonstrated objectively on his initial MoCA that he was experiencing mild cognitive impairment. At the end of the program
and after discontinuation of his medications, his MoCA demonstrated normal cognitive function.
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Scientific abstract: Chronic pain

Pulsed Radiofrequency Treatment of Chronic
Neuropathic Pain at the Peripheral Nerve Injured
Induces Protein Regulation in the Ipsilateral Dorsal
Spinal Cord and Root Ganglion
Dana Tilley, Ricardo Vallejo, Christopher Leitz, David Cedeno, Courtney Kelley, Ramsin Benyamin, Joseph Williams, Lingjun Li
Millennium Pain Center

Introduction
The molecular mechanisms of chronic neuropathic pain are not fully understood. Following peripheral nerve injury, glia and macrophages become
activated to provide an immune response, initiating a cascade to up-stream pain centers in the dorsal root ganglion (DRG) and spinal cord (SC).
This study aims to elucidate the expression and phosphorylation dynamics of proteins following electromagnetic stimulation of the injured nerve
using pulsed radiofrequency (PRF). Results obtained using quantitative mass spectrometry (MS) provide a glimpse of the effects of PRF on the
dorsal SC and DRG phosphoproteome with unparalleled depth and scale.

Materials and methods (NA for case report)
Illinois Wesleyan University IACUC approved all animal studies. Sprague-Dawley rats were randomized into three groups: spared-nerve injury (SNI)
in which tibial and peroneal nerves were transected, SHAM in which those nerves were left intact, and PRF in which SNI was induced and PRF was
later applied proximal to the site of injury. PRF was applied 3 days after SNI induction using 500kHz radiofrequency at a rate of 2Hz and pulse
duration of 20ms for 2 minutes while under anesthesia. Behavioral testing was used to quantify mechanical sensitivity using von Frey filaments
prior to surgery (baseline), prior to PRF therapy to assess level of mechanical sensitivity, and at 24hours post PRF therapy. Specimens were then
euthanized and the ipsilateral dorsal SC quadrant and L5-DRG were removed and submitted to deep proteomic analysis. Immobilized metal affinity
beads were used for phosphopeptide enrichment, and 6-plex tandem mass tags (TMT) were used for quantification. Liquid chromatography (LC)MS was used to quantify proteins which were identified using a search with OMSSA or Proteome Discoverer. Protein set enrichment analysis was
done with PSEA-quant and the String10 database.

Results/Case report
Initial experiments aimed at the difference in protein expression dynamics between SNI and SHAM groups yielded 4,074 quantified proteins in the
DRG and 5,232 quantified proteins in the SC. In comparison to SHAM, SNI presented forty-three and twenty-four proteins that were significantly upor down-regulated in the DRG, while thirty-four and eighteen were significantly up- or down-regulated in the SC.
Experiments that compared protein expression dynamics between PRF-treated and untreated animals yielded 7,494 distinct phosphorylated
proteoforms in the SC, with 135 of these being significantly up- or down-regulated. In contrast, there were 879 distinct phosphorylated proteoforms
in the DRG, with 17 of these being significantly up or down-regulated.

Discussion
To our knowledge, this is the first large-scale phosphoprotein analysis of a neuropathic pain model in combination with electromagnetic treatment.
Enrichment analyses identified key pathways indicative of immune response, neuronal regeneration and degeneration, neuroprotection, as well as
transport and translational processes in the ipsilateral SC and DRG that occur as a result of a peripheral nerve injury. We were particularly
interested in the remedial protein phosphorylation changes induced by PRF. Results imply that PRF treatment at the affected peripheral nerve
modulates the expression of phosphorylated proteins; with a response that is more pronounced at the SC than in the DRG. PRF at the injured
peripheral nerve induces the activation of proteins involved in neuronal regeneration, neuroprotection, transcriptional and translational
regulation.
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Medically Challenging Cases (report of up to 4 cases)

Aspiration of CSF from a Correctly Placed Epidural
Catheter
Nathan Overbey, Praveen Maheshwari, Parul Maheshwari
University of Oklahoma

Introduction
A combination of aspiration of cerebrospinal fluid (CSF) and a test dose with lidocaine via epidural catheter is used to rule out intrathecal
placement of epidural catheter. The objective of our case report is to demonstrate that CSF can be aspirated from a correctly placed epidural
catheter even after negative test dose with lidocaine. There have been no such case reports in the literature to the best of our knowledge.

Results/Case report
The case involves a 76-year old patient (101 kg, 180 cm) with placement of a low thoracic epidural for postoperative analgesia for radical
cystectomy. Patient’s history was significant for lumbar fusion surgery, but anatomy of the thoracic spine appeared normal. The patient was
placed in the sitting position and the T10-11 interspace was identified using landmarks. On the first attempt using a midline approach with loss of
resistance (LOR) to saline, a 17G Tuohy needle was advanced to a depth of 7cm without any appreciation of LOR or aspiration of CSF. The needle
was noted to be slightly to the right of midline and was withdrawn. On the second attempt, LOR was appreciated at a depth of 4cm and the catheter
was secured at a depth of 9 cm at skin. Aspiration was negative for blood or CSF, and a test dose of 3mL 1.5% lidocaine with epinephrine was
negative.
Several hours later before starting the epidural infusion intraoperatively, CSF was aspirated from the catheter. The fluid was clear and free flowing,
so the catheter was deemed to be intrathecal. Upon further testing, it was found that the aspiration of CSF was limited to less than 7 ml. We
hypothesized that it could be due to CSF leak from a dural puncture. An infusion of 0.2% ropivicaine was started at 1ml/hr with increments of 1ml/hr
every fifteen minutes until a rate of 6 ml/hr was achieved. The patient had no sensory blockade after one hour and fifteen minutes and it was
assumed that the catheter was in the epidural space.
Patient had adequate analgesia after bolus dose of 0.2% ropivacaine. Epidural infusion was continued and the catheter was removed two days later
with no signs or symptoms of post-dural puncture headache. Proper patient approval was attained for this case report.

Discussion
Direct subarachnoid injection through an epidural catheter after a negative aspiration is rare and is estimated to be between 0.06% and 0.0008%
(1). Additionally, the 45mg lidocaine test dose to identify intrathecal epidural catheter misplacement is very effective. Colonna-Romano et al
reported a sensitivity of 100% and a positive predictive value of 94% of the test dose for detection of intrathecal placement (2). We present a case
that demonstrates that the aspiration of CSF from an epidural catheter does not necessarily mean an intrathecal placement, rather may indicate a
CSF leak from a punctured dura mater, especially if multiple attempts were made.
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Medically Challenging Cases (report of up to 4 cases)

High Cervical CSF Leak Treated with FluoroscopicallyGuided Epidural Blood Patch and Optic Nerve Sheath
Diameter Ultrasound for Detection of Rebound
Intracranial Hypertension
Rebecca Dube, Arsenio Avila
University of Toronto

Introduction
In spontaneous intracranial hypotension (SIH), low intracranial cerebrospinal fluid (CSF) pressure leads to postural headache, neurologic
symptoms and classic neuroimaging findings. Spontaneous CSF leaks causing SIH commonly arise at the thoracic or cervicothoracic junction of
the spine; an underlying connective tissue disorder may play a role in their development(1,2). Epidural blood patching (EBP) is the definitive
treatment of choice for SIH, after failure of conservative measures(2,3). Ultrasonography of the optic nerve sheath diameter (ONSD) can be used to
detect intracranial hypertension(4), a potential complication of treatment with EBP. We report a case of SIH due to CSF leak at C1-C2, treated with a
targeted epidural blood patch under fluoroscopic guidance, with monitoring of the ONSD for detection of rebound intracranial hypertension.

Results/Case report
A 37 year old previously healthy male presented with the sudden onset of orthostatic headache, nausea and dizziness. There were no neurologic
deficits, and his symptoms were unresponsive to conservative management. A CT brain revealed bilateral frontoparietal subdural hemorrhages and
bilateral cerebellar tonsillar herniation with crowding at the foramen magnum, suggestive of intracranial hypotension. An MRI brain demonstrated
extensive pachymeningeal enhancement and slumping of the pons against the clivus. An MRI spine with contrast noted STIR signal hyperintensity
posterior to C1-C2 (Fig. 2), suggestive of CSF leak, and an anterior C3-C4 fluid collection. The patient underwent an epidural blood patch via epidural
catheter under fluoroscopic guidance. A midline epidural approach was used at C7-T1, and an epidural catheter advanced to C1-C2. Contrast was
injected at the target to confirm placement. 16 mL of autologous blood was injected in 2-3 mL aliquots. The patient had immediate near complete
resolution of symptoms, and post-procedure ultrasound of ONSD was 3 mm. At follow-up 3 weeks later, he remained asymptomatic. The ONSD at 3
weeks was 5 mm and follow-up CT scan revealed interval decrease of the bilateral subdural hematomas and no signs of increased intracranial
pressure.

Discussion
Epidural blood patching is currently recognized as the mainstay of treatment for SIH after failure of conservative measures(2,3). Neuroimaging,
specifically MRI, has permitted the accurate localization of CSF leaks in SIH, and facilitated targeted interventional management. The success rate
of EBP for SIH has been reported as 30% for each EBP(5). The high cervical CSF leak presents an added anatomical challenge. In the case presented
here, bilateral subdural hematomas, intractable symptoms and significant functional impairment mandated targeted interventional management.
Case reports have documented the feasibility of image-guided targeted epidural patching, with blood or fibrin glue(6,7); epidural patching with
autologous blood remains the first line interventional treatment. Fluoroscopically-guided epidural catheter placement offers accurate localization
via the radiopaque epidural catheter and contrast injection, and was used in this case to target a high cervical CSF leak, yielding excellent
therapeutic results. Monitoring for rebound intracranial hypertension was achieved via ultrasound of ONSD. Targeted epidural blood patching
under fluoroscopic guidance provides an effective option for the interventional management of a high cervical spontaneous CSF leak, and
ultrasound of ONSD facilitates detection of rebound intracranial hypertension.
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Figure 1. Head magnetic resonance imaging at presentation: T2-weighted fluid-attenuated inversion recovery images demonstrate bilateral subdural hematomas.
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Figure 2. Gadolinium-enhanced magnetic resonance imaging of the spine at presentation: T2-weighted short tau inversion recovery signal hyperintensity at C1-C2 on axial imaging, suggestive
of CSF leak (arrowhead)
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Medically Challenging Cases (report of up to 4 cases)

Ketamine Facilitates Patient’s Recovery from OpioidInduced Hyperalgesia
Xiaomin Liang, Kenneth D. Candido, Nebojsa Nick Knezevic
Advocate Illinois Masonic Medical Center

Introduction
Ketamine has been used in post-operative analgesia and for treatment of phantom pain.1 It also has been reported to decrease the development of
hyperalgesia when combined with fentanyl infusions.2 However, no studies have been reported demonstrating whether or not ketamine used as an
orphan drug can facilitate a patient’s recovery from opioid-induced hyperalgesia (OIH).

Materials and methods (NA for case report)
NA

Results/Case report
A 56 year-old male with a past medical history of diabetes-mellitus type-2 with peripheral neuropathy, recurrent osteomyelitis of the left foot,
hypertension, dyslipidemia, and chronic neck and right arm pain, who had undergone four cervical discectomy and fusion surgeries for cervical
radiculopathy presented for a below the knee amputation. He was on high doses of opioids (morphine ER 60mg po q8 hour, Norco 10/325, 6-7/day)
for 10 years. Surgery was for a severe diabetic foot neuropathy and toe necrosis associated with osteomyelitis, performed under spinal anesthesia
and MAC. On POD 1, he complained of severe left leg stump pain and phantom limb pain while using opioids and the pain was accentuated as the
opioid dose was escalated. The total dose of opioid administered during the first 24 hours included hydromorphone PCA 30mg IV, hydromorphone
12 mg po, morphine PCA 30mg, fentanyl 500mcg IV and fentanyl patch 12mcg/hour (total 24 hour dose=288 mcg). On POD 2, opioids were
discontinued and replaced with IV ketamine (loading dose 10 mg IV, followed by an infusion rate 20 mg/hour) for 3 consecutive days. The stump pain
and phantom pain were improved immediately with a 2 /10 VAS for stump pain and 0/10 phantom pain on Day 5. On post op Day 5, IV ketamine was
discontinued. Fentanyl patch was then re-started at 12 mcg /hour/72 hours and increased by 25 mcg every 3-5 days to a total of 75 mcg/hr. On post
op Day 7, he felt moderate stump pain (4/10) but had no phantom pain. On day 20, he was discharged home from with fentanyl patch 75 mcg/72
hours with mild stump pain (2/10) but without any phantom limb pain whatsoever. He did not restart his use of Norco orally.

Discussion
We consider that hyperalgesia occurred on POD 1 based on the fact that the patient’s pain was progressively worsening as the dose of opioid was
increased. In the present case, on POD5, we stopped using ketamine and changed back to opioid analgesics again and found that both stump pain
and phantom pain could be well-controlled. We believe that the relief of pain by opioids is due to the patient’s recovery from OIH.

References
1. Nikolajsen, L, et al. Pain 1996;67:69-77
2. Rivat, C, et al. Anesthesiology 2002;96:381-91

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

14th Annual Pain Medicine Meeting
Thursday, November 19, 2015–Saturday, November 21, 2015
Miami

Abstract: 1089
Scientific abstract: Emerging technology

Percutaneous peripheral nerve stimulation with opencoil leads demonstrates low infection risk compared to
conventional leads and catheters, and applicability in
minimally-invasive, non-opioid management of pain
Brian Ilfeld, Leonardo Kapural, Christopher Gilmore, Michael Saulino, Matthew deBock, Amorn Wongsarnpigoon, Joseph Boggs
University of California-San Diego

Introduction
Recent published studies have reported that percutaneous peripheral nerve stimulation (PNS) using small-diameter (0.2mm) open-coil leads for up
to 60 days can provide extended relief of chronic shoulder pain (average pain relief = 59%, n=69) [1-5], residual limb pain (average pain relief = 72%,
n=7), and phantom limb pain (average pain relief = 81%, n=7) [6]. Also, percutaneous PNS with an open-coil lead has recently demonstrated relief of
postoperative pain following total knee replacement [7]. The fine-wire, open-coil lead is intended to foster rapid fibrosis between the coils,
minimizing lead movement and contaminant ingress. The objective of this literature review is to determine the infection rate of this small-diameter
open-coil lead during percutaneous use for up to 60 days and compare this to the infection rates with conventional (cylindrical) leads and catheters.

Materials and methods (NA for case report)
The literature was reviewed using electronic databases (e.g., MedLine) to determine infection rates in clinical studies utilizing 1) percutaneous
small-diameter open-coil PNS leads for pain and non-pain indications, 2) conventional leads for temporary percutaneous trials of PNS and spinal
cord stimulation and 3) conventional catheters for percutaneous continuous peripheral nerve block, continuous epidural block, and intrathecal
treatments. Infection rate data from all studies in each group were pooled, and infection rates were then compared among groups. Institutional
Review Board approval was not required for this literature review.

Results/Case report
For indwelling periods up to 60 days, the infection rate for open-coil percutaneous leads used for multiple indications in multiple body locations was
<0.1% (n=1213 leads). This rate was significantly lower than rates for all conventional percutaneous leads and catheters in aggregate (1.1%) (p<0.05)
and individually, including conventional PNS: 1.1% (n=3259 leads), spinal cord stimulation: 1.6% (n=1421 leads), continuous epidural block: 1.2%
(n=25198 catheters), continuous peripheral nerve block: 1.1% (n=18558 catheters), and intrathecal treatments: 1.9% (n=371 catheters) (p<0.05). No
severe infections (e.g., meningitis, systemic infections, abscesses) were reported in any studies of the open-coil lead, while severe infections were
reported within the first 60 indwelling days in every other group (range: 1-49 severe infections/group).

Discussion
Analysis of the literature indicates that percutaneous PNS leads with a small-diameter open-coil construction appear to have a significantly lower
infection rate compared to conventional leads and catheters during percutaneous indwelling periods of up to 60 days. Ongoing research using
percutaneous PNS with a low risk profile is being conducted to provide additional safety and efficacy data for the treatment of acute and chronic
pain. Future research may demonstrate the utility of percutaneous PNS in reducing postoperative opiate usage and associated side-effects while
enabling accelerated postoperative rehabilitation.
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Medically Challenging Cases (report of up to 4 cases)

Spinal Dural Arteriovenous Fistula: Rare Cause of Low
Back Pain, Lumbar Radicular Pain and Paraparesis
Antony Tharian, Nebojsa Nick Knezevic
Advocate Illinois Masonic Medical Center

Introduction
Spinal dural areteriovenous fistulas (SDAVF) constitute approximately 70% of spinal arteriovenous malformations and affect about 5-10 cases per
million people annually.1 The diagnosis of SDAVF can be challenging in clinical practice due to the non-specific nature of symptoms, which may
include gait disturbance, paresthesia, diffuse or patchy sensory loss, back pain or lumbar radicular pain. Without treatment, there is relentless
progression of symptoms until the patient becomes severely disabled. We are presenting a case of SDAVF in a woman who has had multiple spine
surgeries for symptoms that in retrospect are attributable to the SDAVF.

Materials and methods (NA for case report)
NA

Results/Case report
A 43 year old woman presented to the pain clinic with a 10 year history of back pain and bilateral lumbar radicular pain associated with progressive
weakness of both lower extremities and urinary incontinence. Her NRS pain score was 9/10 in the standing position and 3/10 in the supine position.
She underwent multiple spine surgeries including L4-L5 laminectomy, with two further redo laminectomies at the same level and an anterior
cervical decompression and fusion at the C5-6 level over the course of the last 10 years. However, she continued to have progressive back pain and
weakness of both her lower extremities, and currently she needs the support of a cane to climb stairs. Co-morbidities include hypertension and
hypothyroidism, for which she is on atenolol and levoxyl. On physical exam, she has decreased sensations to light touch and temperature along L1
and L2 dermatomes on the left, 4/5 strength in the hip and knee flexors and extensors and 1/5 strength on the dorsiflexors and plantar flexors of
both feet. Deep tendon reflexes were 1+ both knees and ankle reflexes were not elicitable.
An MRI of the L/S spine was unremarkable except for a bulbous appearance of the conus medullaris at T12, possibly representing a dilated terminal
ventricle or a distal syrinx. A contrast- enhanced MRI focused at the T12 level revealed an area of curvilinear enhancement of the dorsal aspect of
the cord in addition to the eccentric cyst cavity located at the T12 level (Figure 1).
In view of the unrelenting progression of her lower extremity weakness, the patient was referred to a different neurosurgeon who entertained the
possibility of A-V fistula of the spinal dura. After reviewing the MRI imaging studies with a neuroradiologist, it was decided to have the patient
evaluated by an interventional radiologist who has scheduled the patient for a spinal angiography and possible embolization of the SDAVF.

Discussion
MRI of the spine is frequently the initial diagnostic examination in patients with suspected SDAVF and findings include spinal cord T2 prolongation,
intramedullary enhancement, and prominent vessels in the subarachnoid space as demonstrated by flow voids on T2 weighted imaging and
enhancement on post-contrast T1 weighted imaging. However these findings may not all be present in a significant proportion of patients. Clinical
history and the suspicion of a SDAVF may ultimately decide whether these patients should proceed with spinal angiography and possible
embolization of the SDAVF.
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Figure 1.
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Effectiveness and safety of intrathecal ziconotide as the
first agent in pump for adult patients with severe chronic
pain
Timothy Deer, Richard Rauck, Michael Saulino, Gladstone McDowell, Philip Kim, Mark Wallace, I-Zu Huang, Douglas Milikien, Geertrui Vanhove
The Center for Pain Relief, Inc.

Introduction
Few studies assessing the effectiveness of ziconotide have been conducted in clinical practice settings. The Patient Registry of Intrathecal
Ziconotide Management (PRIZM) aims to address this need by evaluating the effectiveness, safety, and patient-reported outcomes associated with
the use of intrathecal ziconotide.

Materials and methods (NA for case report)
PRIZM is an ongoing, open-label, long-term, multicenter, observational study enrolling adult patients with severe chronic pain who meet ziconotide
prescribing information criteria and initiate ziconotide as the sole agent in the pump. The study protocol was approved by the institutional review
board and all patients provided written informed consent. Patients may remain in the study for up to 18 months if they continue to receive
ziconotide. An interim subset-analysis of ziconotide use as the first versus second-or-later agent in the pump measured change from baseline to
month 6 in “average pain for the past 24 hours” and included an 11-point Numeric Pain Rating Scale (NPRS).

Results/Case report
As of March 27, 2015, data were available for 79 patients. Among patients active at the month 6 assessment (n= 49), 75.5% (37) remained on
monotherapy with intrathecal ziconotide. Forty-six patients (58.2%) received ziconotide as first in pump (FIP+), while 33 (41.8%) did not (FIP-). Mean
(SD) baseline NPRS score was 7.5 (2.0) and 8.0 (1.6) in FIP+ and FIP- patients, respectively. Mean (SEM) percentage change in NPRS score at month 6
was
-24.5% (5.3%) in FIP+ (n=22) and +8.4% (8.0%) in FIP- (n=16) patients. A greater response rate was observed at month 6 for FIP+ compared to FIPpatients (43.5% vs 12.5%, respectively), when response was defined as a ≥2-unit decrease in NPRS score. Similarly, when response was defined as a
≥30% decrease in NPRS score, response rate at month 6 was observed to be greater in FIP+ than in FIP- patients (40.9% vs 6.3%, respectively). The
most common adverse events were nausea (19.6% vs 3.0%; FIP+ vs FIP- patients, respectively), confusional state (10.9% vs 15.2%), auditory
hallucinations (10.9% vs 12.1%), and dizziness (15.2% vs 6.1%).

Discussion
The interim PRIZM data suggest that greater treatment response was observed in this subset analysis when ziconotide was initiated as first-line
intrathecal therapy versus after therapy with another intrathecal agent, and that ziconotide was well-tolerated.
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Chronic Low Back Patients Inaccurately Reporting Pain
Scores are Less Satisfied with their Pain Management
Nebojsa Nick Knezevic, Kenneth D. Candido, Ivana Knezevic
Advocate Illinois Masonic Medical Center

Introduction
Different subjective pain intensity scales are used to quantify pain, since the pain is the only vital sign that is not objectively measured. While these
remain the generally accepted assessment paradigm and while the numeric pain rating score is a highly subjective entity; we nevertheless rely on it
to make judgments about the effectiveness of treatments and/or procedures that we provide on behalf of our patients. The purpose of this study
was to analyze how the numeric rating pain scores given by patients with low back pain correlate with their functional activity levels.

Materials and methods (NA for case report)
After IRB approval, we included 100 patients with radicular low back pain and observed them for one year. All patients were asked to complete pain
scores on an 11-point numeric rating scale (NRS) at rest and during movement, as well as Oswestry Disability Index (ODI) questionnaire. Patients
were evaluated 10 times over the 12 month period at the same time points. Patients were asked to grade their satisfaction with pain management
treatment on a scale from 1 to 5 (1=complete dissatisfaction, 2=dissatisfied, 3=somewhat satisfied, 4=satisfied, 5=complete satisfaction). Statistical
analysis was performed by using the SPSS Software version 20 (IBM Corporation, Armonk, NY).

Results/Case report
Patients included in the study were between 24 and 78 years of age (average 48.85±14). The average duration of low back pain was 14±22 months
prior to joining the study. Differences between ODI and pain scores in the range -10% to +10% were considered normal; differences between 11%
and 30% as mild, differences between 31% and 50% as moderate; and severe if differences were more than 50%.
Our data showed that pain scores at rest correlate well with ODI in 65% of patients. In 30% of the patients, mild discrepancies were present; 4% of
patients had moderate discrepancies and 1% severe discrepancies. Comparisons between ODI and pain scores during movement showed a normal
correlation in only 39% of patients. Mild discrepancies were present in 40% of patients; moderate in 13%; and severe in 5% of patients. A relatively
high percentage of patients (55%), unknowingly exaggerated their pain during movement. Inconsistencies were equal between male and female
patients (p=0.606 and p=0.928). Patients talking opioids showed greater discrepancy in reporting pain intensity scores than patients using nonopioid analgesics did, and more than patients who were not taking medications for LBP (p=0.038). Furthermore, our results showed that patients
with higher degree of inconsistency had lower satisfaction with pain management treatment (Figure 1).

Discussion
Results of this study showed negative correlation between the degree of discrepancy in pain scores and patient satisfaction with pain management
treatment. Taking into account that Affordable Healthcare Act is planning to base physician reimbursements on patient satisfaction with provided
treatment it is imperative to educate patients regarding the necessity to accurately report their pain level using a numeric rating scale. We also
must identify other parameters in defining our patients’ chronic pain conditions, such as functionality scales, quality of life questionnaires, etc.
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Figure 1. Correlation Between Satisfaction and Discrepancy
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LONG-TERM REDUCTION IN DISABILITY WITH
ADVANCED SCS USING ANATOMICALLY-GUIDED
NEURAL TARGETING
Robert Frey, Rajni Jutla, Nitzan Mekel-Bobrov
Pacific Pain Management

Introduction
Disability resulting from chronic intractable pain is a significant burden for both the patient and society. Successful spinal cord stimulation (SCS)
therapy in the appropriate patient may not only improve pain intensity but may also reduce the disability and increase activities of daily living (ADL)
associated with the patient’s chronic pain condition. The recent introduction of Neural Targeting SCS technology has enabled successful SCS
treatment of pain areas which have historically been challenging, such as low-back pain. This has potentially opened up new possibilities for
functional improvement in patients suffering from predominant back pain. We present here observational data from the LUMINA study on real
world clinical outcomes out to 1 year post-implant using Neural Targeting SCS for chronic low-back pain and the associated improvement in
disability and functional outcomes.

Materials and methods (NA for case report)
This retrospective, multi-center, consecutive, observational, IRB-approved study assesses 60 subjects treated with SCS (Precision Spectra, Boston
Scientific Corporation) for chronic, intractable pain of the low back and/or legs at 2 sites with 2 years follow up planned (currently at 1 year postimplant). Among 53 of these 60 subjects, 32 (60.38%) were female, with a mean age of 61.83 ± 15.96 years (range: 25.00 to 97.00 years). Based on NRS
scores, the majority of subjects in this sub-study (72%) reported severe pain at baseline, with remainder reporting moderate pain.

Results/Case report
At 12 months post-implant, reductions were seen in ODI scores and NRS scores as seen at 6 months post-implant, with increases in walking
tolerance and an approximately 90% satisfaction rate. Relative to baseline, changes at 12 months included a 26.2% reduction in mean ODI score, a
47.4% increase in mean walking time, and a 38.1% reduction in mean NRS score. Updated results in subjects who have reached 24 months follow-up
will be presented.

Discussion
In subjects with moderate or severe low back and/or leg pain, the 32-contact, Neural Targeting SCS system used in this cohort provided:
• Reduced disability (as measured by ODI and walking tolerance) at 12 months post-implant
• Reduced pain intensity (as measured by NRS) at 12 months post-implant
• Produced generally high satisfaction rates
As experience with this device increases, studies with larger sample sizes and longer follow-up intervals will better elucidate its impact on long-term
patient function.
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Kinked Epidural Catheter
Rengarajan Janakiraman
Hartford Hospital

Introduction
We report a case of failed labor epidural anesthesia due to catheter kink despite successful identification of the epidural space with loss of
resistance technique.

Results/Case report
A 32 year old multigravida female with a BMI of 32 presented to labor and delivery in stage 1 of labor at 38 weeks of pregnancy. The patient
requested a continuous labor epidural for primary analgesia. After proper history and physical exam was done, the patient was prepped and
draped in a sterile fashion in sitting position. An 18g Tuohy (needle was inserted at L4-5, loss of resistance to air occurred at approximately 5 cm.
The epidural space was subsequently expanded with 2 cc of sterile normal saline. The catheter was easily advanced 5 cm into the epidural space
without any paresthesia, bleeding or dural puncture. After a negative test dose of 45 mg of lidocaine and 15 mcg of epinephrine, the dressing was
secured using a SorbaView dressing and the patient was placed in supine position.
Upon initial attempt to bolus the catheter, significant resistance was noticed. The catheter site was examined and appeared to be clean dry and
intact without any noticeable defects in the catheter. The catheter was then withdrawn 1 cm at a time while several intermittent boluses were
attempted throughout the gradual withdrawal. Each one of the bolus attempts had inappropriate amounts of resistance. When the catheter was
approximately 2 cm in the epidural space, the decision was made to withdraw the catheter and re-do the procedure.

Discussion
Kinking of epidural catheters is a rare complication. This case outlines and highlights failed labor epidurals due to catheter kinks specifically in the
obstetric population. From our literature research, it appears that the kinking of the catheter most likely takes place during insertion.
Several reports have concluded that that excessive insertion of a catheter into the epidural space is a factor related to kinking. There is controversy
in literature as to inserting the catheter beyond 5 cm is excessive and a possible etiology to the kinking. Catheter kinks and knots has been reported
inside the epidural space, ligamentum flavum and soft tissue posterior to the spinous process (2). In our case the link appears to be in the region of
ligamentum flavum. Our plausible explanation is that the catheter might have travelled the straight line with the needle guidance. However, a kink
might have been introduced when the soft tissues returned to their physiological position. It is important to note that a retained catheter fragment
has been reported in multiple case reports in which surgical exploration was necessary. Renehan et al described a removal technique that involved
gentle traction on the catheter along with either lumbar flexion or extension. The patency of the catheter can easily be assessed by injecting saline
through the catheter and feeling for the amount of resistance.
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Preoperative Pulse and Thermal Radiofrequency
facilitates prehabilitation and rehabilitation of a patient
scheduled for total knee arthroplasty. A case report.
Daniel Chora De La Garza, Juan Francisco Asenjo, Rashami Awasthi, Pablo Ingelmo, Giuliano Michelagnoli, Francesco Carli

Introduction
Prehabilitation means preparing patients for the stress of surgery and increase their tolerance to surgical stress, through the optimization of their
pre-operative status and functional reserve. Preliminary trials on the effect of prehabilitation prior to Total Knee Arthroplasty (TKA) have reported
contrasting results, probably because of the high levels of pain encountered by these patients while exercising, that make difficult to engage them
in achieving effective prehabilitation. Between non surgical interventions, often used as complementary therapies, the use of pulsed and thermal
radiofrequency (RF) to sensory nerves of the knee has been shown to decrease significantly pain scores in patients with chronic osteoarthritis for up
to one year after the treatment. In the present case report we describe the impact and usefulness of RF in reducing pain at the knee joint in an
elderly woman affected by osteoarthritis who could initiate a 6-week prehabilitation program before TKA, that produced a dramatically positive
result on her functional outcome after surgery.

Results/Case report
A 79 yo woman, scheduled for elective right TKA, was referred to the institutional pain clinic for optimization of pain control before surgery. After the
assessment of patient’s baseline characteristics (functional, emotional and nutritional status, joint pain) and informed consent, RF denervation of
the affected knee was performed under spinal anesthesia, treating the Saphenous nerve with Pulsed RF for 4 min at 42°C , while the genicular
terminal branches of the sciatic and femoral nerves with continuous RF for 2 min at 80°C. Finally, two pulses of PRF treatment were applied inside
the knee joint for 4 min at 42 °C.
After RF, the patient experienced complete pain relief (NRS=1 at rest and 3 on movement) and she could begin and fulfill a multimodal
prehabilitation program which included aerobic and resistance exercises, nutritional interventions and daily relaxation strategies.
Six weeks later, TKA was performed under spinal anesthesia and, the patient received a continuous femoral block for 2 days, and subsequently
NSAIDs, acetaminophen and tramadol. Rehabilitation started the day of surgery and postoperative exercises and physical activity started from
week 2 to week 8.
Outcome measures resulted in a significant improvement in all the objective and self-reported physical and emotional measures recorded during
the 6 weeks before surgery and 8 postoperative weeks. (Tab.1)
Tab. 1
Time of assessment:
Baseline
Preoperative
4 weeks after surgery
8 weeks after surgery

Physical Function
Timed up & go (s)
16
8
10
10

6MWT (m)
214
302
300
350

Energy Expenditure (Kcal/kg/week)
Light
Moderate
Vigorous
17.5
0
0
17.5
8.5
10.5
0
8
0
20
44
0

HADS
Anxiety
5
1
4
2

Depression
5
3
7
2

Health Status
EQ-5D
50
40
40
70

Discussion
The use of RF to provide optimal analgesia and facilitate the implementation of a prehabilitation program during the period leading to surgery has
never been described, and has the potential to help those patients who are in excruciating pain while waiting for TKA. Although the short-term
outcomes of RF genicular neurotomy are positive, further high-quality RCTs on long-term effects of this technique are needed.
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Patient Satisfaction with Healthcare Services: Exploring
the Association with Pain Management in a Pain
Medicine Center
Kenneth D. Candido, Scott E. Glosner, Mark Juhn, Nebojsa Nick Knezevic
Advocate Illinois Masonic Medical Center

Introduction
Improvements in pain management are associated with greater patient satisfaction, and those more satisfied with their care are more adherent to
treatment recommendations. 1,2 The Institute of Medicine’s Committee on Advancing Pain Research, Care, and Education recommends monitoring
prevalence, reducing untreated pain, documenting under-treated pain, and improving the initial pain management experience.3 This guidance
suggests pain quality improvement activities should assess all patients regardless of currently documented pain status. The purpose of this project
was to identify associations between patient satisfaction and pain management or assessment among pain center patients.

Materials and methods (NA for case report)
The setting was a metropolitan area academic pain center. All patients were identified via a convenience sample by the attending physician (KC).
Inclusion criteria included age of ≥ 18, and capability of reading, understanding, and answering the survey questions. Surveys were administered in
person by a pain center physician. Data were collected from July 2012 to November 2014.
The survey consisted of demographic information (including age, gender, and ethnicity), and satisfaction questions concerning ease of making an
appointment, wait time, office staff friendliness and helpfulness, overall quality of care, occurrence and experience of pain, and treatment.
Satisfaction ratings were measured utilizing the following 5 point descriptive scale: (1: poor; 2: fair; 3: OK; 4: good; 5: great). Data were collected via a
teleform and scanned into an excel database for analysis. Descriptive statistics were reported.

Results/Case report
125 individuals filled out the patient satisfaction survey. The average age was 54.6 +/- 14.6 years of age (range 18-89), with 55% of participants being
female. Represented ethnicities were Caucasian (52%), Hispanic (29.4%), African-American (16.8%), and Asian (2.5%). Patients rated overall
satisfaction with the quality of their healthcare services as 4.74.

Participants noted minimal challenges with obtaining an appointment (81% responding 4 or 5), and the overall length of waiting time (71%
responding 4 or 5). A majority of participants noted the staff to be friendly and helpful. 85% of respondents were in pain and 100% of patients
responded good (4) to great (5) about being asked by staff or provider if they were experiencing pain. Ninety three percent of patients with pain
rated their treatment as good or great. Nineteen patients reported not having pain, and interestingly reported lower satisfaction with their quality
of care, staff sensitivity, helpfulness and friendliness than those patients with pain did. The inequality in sample size for these two groups (n=103 in
pain, n=19 no pain), precludes a meaningful comparative statistical analysis.

Discussion
Pain physicians are presented with a unique challenge in providing patient satisfaction. Chronic pain can be life-long, and treatment choices
(opioid restrictions for example) can sometimes be contrary to patient wishes. However, our survey demonstrates that a high level of patient
satisfaction can still be achieved. We hypothesize a direct correlation of satisfaction with an efficient staff, time spent explaining treatment
rationale with the patient, and a willingness to address practice deficiencies that such useful surveys reveal.
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Reduction of an Incarcerated Inguinal Hernia in a HighRisk Surgical Patient Using a Chloroprocaine TAP Block
Ankur Manvar, Christopher Chiang
University of Illinois-Chicago

Introduction
We present a case of a high-risk surgical candidate with numerous co-morbidities who was admitted for an incarcerated inguinal hernia that
required emergent intervention. In the setting of cirrhosis, a chloroprocaine transversus abdominis plane (TAP) block was utilized to reduce the
inguinal hernia under moderate sedation.

Results/Case report
Patient is a 64M ASA IV with a history of cirrhosis and severe ascites, worsening over the past 6-7 months requiring intermittent paracentesis, who
was admitted for acute scrotal and abdominal pain. Patient reported severe, frequent intermittent 10/10 pain and dysuria, though he was able to
pass flatus. Other PMH significant for CAD with EF 25% s/p multiple PCI resulting in CABG, COPD on home O2, CKD, DMt2, hypothyroidism and GERD.
He is a 50 pack-year smoker and a chronic ETOH user. On physical exam, his abdomen was mildly distended with shifting dullness and normoactive
bowel sounds. His scrotum was markedly swollen and tender to palpation. A scrotal u/s confirmed massive left-sided hydrocele, corresponding to a
fluid-filled inguinal hernia. CT abdomen revealed bowel and fluid within the left scrotal sac with mesenteric edema and a partial bowel obstruction.
An attempt at bedside reduction was unsuccessful 2/2 severe pain.
Given the patient is a high-risk surgical candidate for hernia repair, and current presentation of severe pain and partial small bowel obstruction
from the irreducible hernia contents, a regional block was deemed appropriate. In light of liver disease, a left abdominal wall TAP block with
chloroprocaine and mild sedation was performed. A total of 2mg of midazolam was initially administered. Using a 22g needle under ultrasound, the
abdominal wall and underlying structures were identified at the posterior axillary line and a total of 40cc of chloroprocaine was injected in 5cc
increments under direct visualization and with repeat aspiration. The patient described complete sensory blockade to pinprick / light touch over the
left anterior abdominal wall extending from T7 to the inguinal ligament (L1). The hernia was easily reduced without discomfort or complication and
an occlusive dressing was placed in attempt to prevent recurrence in the interim. The patient was sent to PACU for recovery and discharged on POD
2 without pain.

Discussion
A TAP block is a relatively new regional technique that can provide cutaneous sensory and motor blockade of the skin and muscles of the anterior
abdominal wall but descriptions of its block characteristics have been variable.[1] There have been reports of its use as an effective ancillary postoperative analgesia for several abdominal procedures but the results of larger scale clinical trials have been equivocal.[2] [3] [4] There is no current
literature or study that describes a chloroprocaine TAP block utilized for an inguinal hernia reduction. Given the patient’s co-morbidities and liver
cirrhosis and the safety profile of a TAP block, this was deemed the most effective and safest strategy for this emergent procedure. In addition,
chloroprocaine is rapidly metabolized in plasma by hydrolysis of the ester linkage by pseudocholinesterase, avoiding any further liver damage and
providing a relatively short-acting nerve blockade.
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No Difference in Efficacy of Spinal Cord Stimulators and
No Increased Risk of Infection in Smoking Patients
Nebojsa Nick Knezevic, Kenneth D. Candido, Maunak V. Rana, Ivana Knezevic
Advocate Illinois Masonic Medical Center

Introduction
Smoking is known to have negative impact on patients’ health and response to therapy. Furthermore, adverse perioperative events such as
infections are increased in smokers.1 Only the abstract of one retrospective study2 has been published evaluating predictors of spinal cord
stimulation (SCS) success, which showed that smoking correlated with less success of SCS at a 6 month follow-up. The aim of our study was to
assess the effect of tobacco smoking on SCS efficacy and on the rate of common complications of SCS therapy.

Materials and methods (NA for case report)
After Advocate Healthcare IRB approval, a retrospective analysis of prospectively collected data of existing SCS patients’ records was performed.
We included all patients who have received a trial and permanent placement of SCS from January 2005 to September 2013. Forty patients were
assessed and one fourth of them were smokers (10) and 30 were nonsmokers. The SPSS 19.0 statistical software was used to analyze the collected
data.

Results/Case report
Our results showed no significant difference in pain scores between smokers and nonsmokers (Table 1). The average pain before SCS placement
was 7.33±1.00 for smokers and 7.71±1.6 for non-smokers (p=0.525). The average pain at 3 month follow-up after permanent SCS placement was
3.44±1.51 for smokers and 3.71±2.07 for non-smokers (p=0.731). The average pain recorded at 1 year follow-up was 6.40±1.51 for smokers and
5.38±2.50 for non-smokers (p=0.430) (Figure 1). Furthermore, there was no increased risk of infection in smokers, since only 2 documented cases of
seroma at the IPG site were noted in the group of non-smokers (p=0.402). However, smokers had an increased chance for lead migration (p=0.015)
and increased likelihood for revision (p<0.001).

Discussion
The results of our preliminary study showed that tobacco use does not affect the efficacy of SCS or increase risk of infections at stimulator site.
However, it can increase the chance of lead migration and revision. The data does suggest there are benefits to be had with smoking cessation for
long-term therapy, even though efficacy is not affected.
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Table 1. Demographic characteristics of the patients

Figure 1. Differences in pain scores between smoking and non-smoking patients
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Effect of intrathecal ziconotide as the first agent in
pump on patient-reported outcomes in adult patients
with severe chronic pain
Richard Rauck, Gladstone McDowell, Timothy Deer, Michael Saulino, Mark Wallace, Philip Kim, I-Zu Huang, Douglas Milikien, Geertrui Vanhove
Carolinas Pain Institute

Introduction
The Patient Registry of Intrathecal Ziconotide Management (PRIZM) study evaluated patient-reported outcomes associated with intrathecal
ziconotide.

Materials and methods (NA for case report)
PRIZM is an ongoing, open-label, long-term, multicenter, observational study enrolling adult patients with severe chronic pain who meet ziconotide
prescribing information criteria and initiate ziconotide as sole agent in the pump. The study protocol was approved by the institutional review
board and all patients provided written informed consent. Patients may remain in the study for up to 18 months if they continue to receive
ziconotide. This interim subset analysis of ziconotide as the first versus second-or-later agent in pump reports Patient Global Impression of Change
(PGIC), as well as change from baseline in Short Form-36 Health Survey (SF-36), and Brief Pain Inventory Short Form (BPI-SF) scores at month 6. The
primary outcome, Numeric Pain Rating Scale score change, is reported separately.

Results/Case report
As of March 27, 2015, data were available for 79 patients. Among patients active at the month 6 assessment (n= 49), 75.5% (37) remained on
monotherapy with intrathecal ziconotide. Forty-six (58.2%) patients received ziconotide as first in pump (FIP+) and 33 (41.8%) did not (FIP-). Twentythree (50.0%) FIP+ patients and 17 (51.5%) FIP- patients were treated with ziconotide for ≥6 months. Improvement in patient’s overall status at
month 6 relative to baseline, as measured by PGIC, was reported in 63.6% of FIP+ patients versus 38.5% of FIP- patients. Mean (SEM) change in SF-36
Mental and Physical Component Scores from baseline to month 6 was 5.2 (3.3) Mental and 1.8 (1.8) Physical in FIP+ compared to 0.5 (4.0) mental and
1.2 (2.0) physical in FIP- patients. Change from baseline to month 6 in mean (SEM) BPI-SF domain scores was -1.5 (0.4) versus 0.1 (0.4) for Pain
Severity and -1.9 (0.5) versus -1.2 (0.9) for Pain Interference in FIP+ versus FIP- patients, respectively. The most common adverse events were nausea
(19.6% vs 3.0%; FIP+ vs. FIP- patients, respectively), dizziness (15.2% vs 6.1%), confusional state (10.9% vs. 15.2%), and auditory hallucinations
(10.9% vs 12.1%).

Discussion
Improvements in patient-reported outcomes (PGIC, SF-36, and BPI-SF) at month 6 were observed to be greater when intrathecal ziconotide was
initiated as the first agent in the pump compared to when ziconotide was initiated after therapy with another intrathecal agent.
Funding support provided by Jazz Pharmaceuticals.
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Long-Term Results (12 Months) of a Prospective, MultiCenter, Open-Label Clinical Trial Comparing Intradiscal
Biacuplasty to Conventional Medical Management for
Discogenic Lumbar Back Pain
Michael Gofeld, Mehul Desai, Leonardo Kapural, Jeffrey Petersohn, Ricardo Vallejo, Robert Menzies, Michael Creamer
St Michael's Hospital

Introduction
The objective of this study is to investigate the long-term outcomes of a prospective randomized trial comparing intradiscal biacuplasty plus
conservative medical management (IDB+CMM) to CMM-alone as a treatment for chronic low back pain (LBP) of discogenic origin. This report
describes the 12-month outcomes of the IDB+CMM subjects, and the results for subjects who crossed-over to receive IDB+CMM 6-months after
initially being randomized to CMM-alone. The 6-month results of this study have been submitted for publication (1).

Materials and methods (NA for case report)
Sixty-three subjects were originally randomized to receive IDB+CMM (N = 29) or CMM-alone (N = 34). Six months following continuous CMM-alone
treatment, participants in this study group were permitted to “cross-over” to IDB+CMM (N = 23), and were followed for six additional months. The
original IDB+CMM-treated study subjects were followed for a total of 12-months. The primary outcome was pain reduction, as measured by a visual
analog scale (VAS), while secondary outcomes included treatment responder (2-point or 30% decrease in the VAS) rates, Short Form 36-Physical
Functioning (SF36-PF), Oswestry disability index (ODI), Beck’s Depression Inventory (BDI), Patient Global Impression of Change (PGIC), and a
standardized instrument to measure of health outcome (EQ-5D).

Results/Case report
Seventy-five percent (N=22) of the original IDB+CMM group were available at 12-months. Their outcomes were statistically significant, and
favorable, compared to baseline values regarding primary results, and secondary outcomes except BDI. Specifically, VAS mean scores were
baseline = 6.7 and 12-months = 4.5. Further observations included a treatment responder rate of 54.5%, statistically and clinically meaningful
improvements on SF-36 (15 points), ODI (14-points), a 5-point PGIC scale (1.7 point), and EQ-5D (0.14 point). Most notably, score changes from
baseline that were statistically significant at 6-months were also significant at 12-months. Of the 28 CMM-alone subjects who remained in the trial
at 6 months, 23 (82%) crossed-over to the IDB+CMM arm. Both mean score changes from baseline and treatment responder rates were not
statistically different between the original IDB+CMM group at 6-months and the cross-over IDB+CMM group at the same time interval.

Discussion
These long-term results illustrate the effective durability of IDB+CMM for treating patients with chronic LBP of discogenic origin. Furthermore,
successful IDB+CMM treatments in unblinded cross-over study subjects demonstrate the unlikelihood that such positive outcomes are attributable
to a “placebo” effect. These data suggest that IDB+CMM is an effective long-term therapeutic option for alleviating pain, and improving physical
function and quality of life, for individuals burdened with chronic LBP of discogenic origin (2). This long-term effectiveness study supports previously
published positive results of a randomized-controlled efficacy trial (3, 4)
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Management of Baastrup's Disease with interspinous
injection
Yashar Eshraghi, Joseph Abdelmalak
Cleveland Clinic Foundation

Introduction
Baastrup’s disease have described as pathological close approximation of adjacent spinous processes due to degenerative changes of spine and
inter-spinous soft tissues. It includes the formation of hypertrophic spinous processes, a significant cause of mechanical back pain, and
accompanying degenerative disc disease[1]. It is characterized on imaging by contacts between adjacent lumbar spinous processes ("kissing
spine"). Radiographical findings include sclerosis, enlargement, and flattening of the appositional surfaces. Baastrup's disease generally affects the
lumbar spine, with L4-L5 being the most commonly affected level. There is higher incidence at ages over 70 with no gender predilection [2, 3].
Several therapeutic approaches for Baastrup's diseases have been considered including conservatice management, interspinous ligament
lidocaine/steroid injections and the resection of spinous processes.

Results/Case report
An 83-year-old male presented with gradually progressing back pain that started 1.5 years ago. The pain was aggravated with prolonged walking
and spine extension and improved with flexion with no radiation. MRI of the spine revealed multilevel mild spondylolisthesis and multilevel
discogenic and facet hypertrophic degenerative changes most pronounced at L3-L4 with moderate to severe central canal stenosis and severe
lateral recess stenosis and moderate to severe and severe foraminal stenosis. Fluid between the spinous processes at L3-L4 suggested inflammatory
change (Baastrup disease). L5-S1 interlaminar epidural steroids injection (5 ml of 0.5% Lidocaine and 30mg of Kenalog) with local infiltration of L3L4 interspinous space (1 ml of Lidocaine 0.5% and 10 mg of Kenalog) was performed under fluoroscopy guidance twice in 3 months interval with
90% pain improvement for 8 months.

Discussion
Baastrup's disease is a rare cause of axial back pain. Diagnosis include sever tenderness on the affected spine and MRI finding. Both conservative
and surgical options are available for treatment of Baastrup's disease. Our case appreciates the great response with local injection rather than
proceding with back surgery.
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The utility of spinal cord stimulation in chronic limb
ischemia: a meta-analysis
Christian Samuelson, Sailesh Arulkumar, Mical Duvall, Craig Hamilton, Hoa Luu, Rinoo Shah
Louisiana State University Health Sciences Center

Introduction
The diagnosis of critical limb ischemia (CLI) poses an interesting challenge for physicians and portends a poor prognosis for patients. The end result
of untreated disease is limb amputation, which has been associated with increased morbidity and all-cause mortality. As such, the treatment has
focused on risk-factor modification, pharmacotherapy and prompt revascularization. Unfortunately, many patients are too far progressed in their
disease and revascularization via open or endovascular modalities is not a possibility. Since the 1980’s, some these patients have been treated with
spinal cord stimulation (SCS) with varying degrees of success. While many studies report that treated patients have reduction in pain and
improvements in walking distance and tissue circulation, there remains equipoise over whether SCS treatment reduces the incidence limb
amputation when compared to medical management. The goal of this meta-analysis is to review the literature on SCS in the treatment critical limb
ischemia, and use random effects meta-analysis to determine if this is a viable treatment for this group, or a sub-group, of these patients.

Materials and methods (NA for case report)
We searched PubMed, MEDLINE, the Cochrane Trial Registry (through June 2015), and relevant article bibliographies for English language articles
on the use of SCS in adult patients with CLI. All studies were reviewed by 2 independent reviewers (CS,CH). Random effects meta-analysis was
conducted on the outcome of limb amputation (LA), with effect size measured in event rate and risk difference compared to medical management.
Analysis of bias was measured with the Duval and Tweedie method. Imputed studies were added and sub-group analysis was done when possible

Results/Case report
13 studies (595 patients) were found that reported on LA in patients with SCS. The overall rate is .345 (.256, .447) however when imputed studies are
added, this increases to 0.414. 9 studies (715 patients) were found that met inclusion criteria comparing SCS to medical management. SCS was
associated with risk difference of -0.162 (-0.278, -0.046; p=0.006). Analysis of bias found 1 study favoring SCS which did not drastically alter these
findings. Only 2 studies analyzed limb salvage in patient sub-groups. While the LA rate is lower and risk the difference is nearly doubled,
sensitivity analysis could not be done.

Discussion
Untreated CLI is associated with significant morbidity and mortality. Although normally treated with revascularization, this is not always a
possibility. While patients treated with SCS do have improvement in painful symptoms, there appears to be an under-reporting of overall
amputation rates. However, SCS does appear to be better than medical management alone in preventing LA in patients with CLI. Further studies
need to be done to better clarify which sub-groups of patients can benefit from SCS.
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Spinal cord stimulation for lower limb ischemic pain treatment
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Celiac Plexus Block for Management of Intractable
Abdominal Pain in Patient with History of Polyserositis
Daanish Khaja, Syed Mohammed Quadri
University of Illinois at Chicago

Introduction
The most common presenting symptom of polyserositis is abdominal pain. Chronic abdominal pain can significantly affect quality of life for these
patients. These patients usually present with intermittent focal or generalized pain along with cramping and guarding. We present a case of a
patient with refractory abdominal pain secondary to idiopathic polyserositis who failed conservative management. A celiac plexus block was
offered for management of the abdominal pain.

Results/Case report
Patient is a 33 yo ASA II female with a history of hepatitis C and idiopathic polyserositis with intermittent, severe abdominal pain for over 4 years.
Patient presented to the emergency room multiple times for severe, intermittent 10/10 pain. The patient had been evaluated by gastroenterology
and had undergone esophagogastroduodenoscopy, colonoscopy and multiple imaging studies. Infectious causes were ruled out multiple times. On
physical exam patient would note focal tenderness in the upper abdomen that would progress to generalized pain. Patient was offered and
underwent celiac plexus block for management of symptoms and procedure was repeated for confirmation two months later.
The first celiac plexus block was performed using posterior approach with fluoroscopic guidance. 1% lidocaine was used for skin wheal. Procedure
was performed using 22g short bevel 6 inch spinal needle inserted at L1 level approximately 6cm lateral to spinous process on left and 5cm on right.
Needle was visualized in oblique, PA and lateral with fluoroscopy. Radiocontrast dye was used to confirm visualization with good spread. 15 cc of
0.25% bupivacaine was injected through each needle. Patient was observed for an hour before discharge. Moderate decrease in blood pressure was
observed following block. The procedure was repeated in similar fashion two months later for confirmation. Patient reported having resolution of
abdominal pain prior to discharge on both occasions. The patient noted having attenuation of symptoms for approximately three weeks following
the first block and five weeks with second block.

Discussion
It is well established that visceral pain is composed of afferent sympathetics and blocking the sympathetic fibers results in amelioration of the pain.
The celiac plexus is a richly innervated plexus that provides sensory innervation to multiple abdominal organs including the liver, pancreas, kidneys,
spleen and alimentary tract to the transverse colon. The plexus is located over the anterolateral wall of the aorta bilaterally and caudal to the origin
of the celiac artery.
A celiac plexus block can be performed to provide visceral pain control to patients with pathology in these areas. In this particular case, it was used
to treat chronic visceral abdominal pain presumed to be sequelae from episodes of idiopathic polyserositis. This particular case calls to question of
why successive doses of local anesthetic causes increase length of duration of the celiac plexus block. This case also highlights the role of
interventional pain procedures in patients with chronic abdominal pain who failed conservative management.
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ADVANCED SCS WITH ANATOMICALLY-GUIDED
NEURAL TARGETING: A VIEW FROM THE
PROSPECTIVE 4800 PATIENT GLOBAL REGISTRY
Eric Loudermilk, Daniel Roth, Channing Willoughby, Randall P. Brewer, Anthony Berg, Matthew McCarty, Joseph N. Atallah, Stephen G. Smith,
Richard Rauck, Joseph C. Hegarty, Gregory Phillips, Nameer Haider, Jeff B. Phelps, T. Matthew Crooks, Melinda Lawrence, Louis Bojrab, Chong Kim,
Shakil Ahmed, Albert Lee, James Brennan, Lee T. Snook, Kamyar Assil, Ryder Gwinn, Annu Navani, Mayank Gupta, Praveen Mambalam, Abel Murillo,
Louis Raso, Carroll M. McLeod, Andrew Trobridge, Joshua Rosenow, Medhat F. Mikhael, Mahendra Sanapati, Kenneth Candido, Milind Deogaonkar,
James North, Kristen Lechleiter, Dat Huynh, Nitzan Mekel-Bobrov, Roshini Jain
Piedmont Comprehensive Pain Management Group

Introduction
Spinal cord stimulation (SCS) has been shown to be effective and economical in treating neuropathic, chronic pain conditions. However, evidence
from randomized controlled trials has been limited due to many factors including single center designs, small numbers of subjects, and inadequate
follow up time (North et. al., 2007; Kumar et. al., 2008; Manca et.al, 2008). Additionally, the recent introduction of a current-controlled system, which
uses an anatomically-guided neural targeting algorithm and up to 32 contacts or four leads (Neural Targeting SCS), represents a key paradigm shift
with regard to the degree of specificity possible when targeting the spinal cord with neurostimulation which previously was not achievable. Taking
therefore these particular issues into account, we sought to undertake a global registry study of real-world outcomes for neurostimulation systems
utilized on-label to treat chronic pain patients in routine clinical practice, and to concurrently accumulate substantial, multi-domain clinical data
using a new Neural Targeting SCS system developed to enhance the ability to customize treatment in subjects diagnosed with chronic intractable
neuropathic pain.

Materials and methods (NA for case report)
This is a prospective, on-label, multi-center, IRB-approved global registry (RELIEF Registry, Boston Scientific) enrolling up to 4800 subjects at up to
150 centers. All subjects undergo a trial for pain with a commercially-approved neurostimulator and are followed up to 36-months. Subjects with
successful trials may progress to permanent SCS implant. The primary endpoint is the mean difference in low back pain intensity from baseline to 6months post trial. Additional study assessments include percent pain relief, change in physical function and quality of life, satisfaction with
treatment, change in prescribed pain-related medications, and health economics metrics.

Results/Case report
Study design is presented along with technical details of clinical stimulation parameters, including patient-specific optimizations utilized out to 6months post-implant (N=150). Subgroup analyses of program settings are also summarized by IPG type and lead configuration.

Discussion
Representing the largest of its kind, this registry study will compile global clinical outcomes and health economics data for neurostimulation
systems used routinely in the treatment of chronic pain within the US, Europe, Asia, South America and Asia. This registry also constitutes the first
prospective study to analyze the clinical outcomes of a 32-contact Neural Targeting SCS system in subjects diagnosed with chronic, intractable,
neuropathic pain. Neural Targeted SCS technology now allows for the clinical use of computer-modeled, optimized stimulation fields using
innovative programming/lead configurations. Data obtained in this registry study will therefore enable the analysis of clinical programs including
the application of advanced settings and algorithms which previously were not available.
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Pectoralis minor block under ultrasound and
fluoroscopic guidance for diagnosis of atypical thoracic
outlet syndrome.
Andrew Lobonc, Manoj Wunnava
UNC Hospital-Chapel Hill

Introduction
Thoracic outlet syndrome involves compression of the neurovascular bundle at the thoracic outlet. Typically, this compression is due to the
anterior or middle scalene muscles, a cervical rib, or the first rib and clavicle. Rarely, the offending structure is the pectoralis minor muscle (PMM)
and tendon. In the latter circumstance, injection of local anesthetic into the insertion of the PMM may be diagnostic and therapeutic.
We report three different cases of patients with a history of atypical thoracic outlet syndrome.

Results/Case report
One patient had previously undergone surgical resection of the first ribs and anterior scalene muscles bilaterally. Despite initial resolution of her
symptoms, two years after her operation she began to experience recurrence, characterized by bilateral arm pain, numbness and tingling which
occurred when her arms were abducted greater than 60 degrees. CT angiogram revealed no vascular compromise. Subsequently she was referred
to our clinic for diagnostic bilateral pectoralis minor tendon blocks.
The presence of bilateral pathology allowed the opportunity to utilize two imaging techniques for interventional guidance. On the left side,
fluoroscopy was used for needle placement. On the right side, ultrasound was used for placement, although final needle position was confirmed by
injection of contrast and conventional radiology. A combination of local anesthetic and particulate steroid was injected at each site. The patient
reported immediate resolution of her symptoms. She subsequently underwent bilateral pectoralis minor release and made a complete recovery.
The second patient also had bilateral symptoms and had previously been evaluated with MRI, MRA, and EMG studies. She then presented to us for
diagnostic blocks bilaterally. As above, we used the opportunity to perform under two imaging techniques. With her first injection, she had two
weeks of improvement, and returned for confirmatory blocks. We again performed them under two imaging techniques, and she had 80% relief
with the fluoroscopic technique, but minimal relief on the side done under ultrasound guidance, and there was some difficulty with needle
placement on the ultrasound side. Due to financial reasons, she was unable to follow up with a surgeon.
Our last patient presented with unilateral symptoms. She had previously undergone anterior cervical discectomy and fusion without improvement
in symptoms. She then underwent right sided PMM injection under fluoroscopic guidance, and after this uneventful procedure, followed up with the
surgeon with no relief or improvement in symptoms. She did later present and undergo cervical paraspinal and trapezius trigger point injections
with good response, and given this response, was offered scalenectomy and decompression, but was lost to follow up due to financial reasons.

Discussion
Thoracic outlet syndrome secondary to compression of the brachial plexus by the PMM is an uncommonly encountered entity. Physical
examination and radiographic studies may be unrevealing, but injection of the PMM tendon with local anesthetic may aid in diagnosis. This
intervention may be performed using either fluoroscopic or ultrasonic guidance.
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Abstract: 1115
Medically Challenging Cases (report of up to 4 cases)

Intrathecal Drug Infusion Therapy for Neuropathic Pain
due to Ependymoma
Seung J Lee, Kanchana Gattu
University Of Maryland School of Medicine

Introduction
Ependymomas are glial tumors that arise from ependymal cells within the central nervous system. Although spinal ependymomas are the most
common intramedullary neoplasm in adults, they only accounts for 1.8% of all CNS tumors diagnosed.(1) A historical cohort study demonstrated
that local relapses occur more often and later than previously cited, and the progression free rates are 75% in 5 year, 50% in 10 year and 46% in 15
years. (2) Presenting symptoms, such as weakness, back pain and sensory alterations, have the effects on the functional status, tolerance to
treatment as well as qualify of life. (3)
In this case study, we demonstrate a patient with recurrent ependymomas, who required implantable therapy initially for the pain control, and
whose therapy was modified to treat other complications from the tumor.

Results/Case report
In 2005, the patient was referred to the pain management center for the evaluation and treatment for the bilateral lower extremity radicular pain
after the radiation therapy on the lumbosacral spine for the treatment of recurrent lumbosacral ependymomas in September 2004. The patient
previously had L1-L3 laminectomy in 1999 for sacral ependymomas. In 2005, the pain was localized to the lumbosacral area, radiated down the
posterior aspect of the thighs down to the knees bilaterally, more severe on the right lower extremity. The patient described the pain was constant
burning pain with spasms and tightness. The patient also described numbness, paresthesia and weakness of lower extremities.
After conservative therapies failed, we discussed implantable therapeutic systems for the neuropathic pain, including intrathecal drug infusion
therapy vs. spinal cord stimulation therapy (SCS). We decided that the intrathecal therapy was superior to SCS due the fact that SCS would
preclude future MRI scans at that time.
In 2005, we implanted a permanent intrathecal pump after a successful trial. The patient stated that the intractable neuropathic pain was well
controlled throughout the trial, and for the first time in months, the patient was able to do activities of daily living. From 2005 to 2013, the patient
had a good pain control with the intrathecal drug infusion therapy.
However, in 2013, the patient started to have lower extremity spasticity without pain. Initially, we decided to titrate down intrathecal opiates since
the patient no longer experience pain, and planed to transition the patient to intrathecal baclofen therapy. However, the symptoms worsen and
ependymomas recurred. The patient underwent partial ependymoma resection and T10-12 laminectomies in July 2013. The patient continues to
have gait dysfunction and incomplete spastic paraplegia/spinal cord injury. At this time, the patient is using intrathecal baclofen therapy for
incomplete spastic paraplegia.

Discussion
Ependymomas are rare CNS tumor in adult, and aggressive surgical resection correlates with improved outcome. (2) Both treatments and disease
can cause neuropathic pain that cannot be managed by conservative therapies. At times, we need to utilize implantable devices, such as SCS and
intrathecal pump, to alleviate the pain. In case of ependymomas, we recommend intrathecal drug delivery system over SCS because of:
1. MRI concerns
2. Flexible and smaller catheter within spinal column
3. Enhanced treatment options
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Abstract: 1116
Medically Challenging Cases (report of up to 4 cases)

Ultrasound-Guided Spinal Anesthesia and Lumbar
Laminectomy in a Pregnant Patient with Severe Lumbar
Radiculopathy Refractory to Conservative Management
Mitchell Donner, Michele Szabo, Lisa Warren
Harvard Medical School, Massachusetts General Hospital

Introduction
Non-obstetric surgery in pregnant patients remains a challenge due to a multitude of concerns that must take in to careful consideration the safety
of the patient as well as the fetus. The perioperative period presents several distinct challenges ranging from pre- and intraoperative imaging,
patient positioning, anesthetic and surgical technique, and fetal monitoring. The American College of Obstetricians and Gynecologists
recommends that during pregnancy, other imaging procedures not associated with ionizing radiation (i.e. ultrasonography, MRI) should be
considered instead of x-rays when appropriate.1
Low back pain is a common complaint during pregnancy that has been attributed to the increased levels of relaxin, a hormone produced primarily
by the corpus luteum, as well as the biomechanical changes of the spine secondary to weight gain and sagittal imbalance.2 The occurrence of
radiculopathy from disk herniation has previously been found to be rare, affecting 1 in 10,000 pregnant women.3,4 When conservative management
of radiculopathy fails and severe symptoms are present, more interventional techniques such as epidural steroid injections, and ultimately surgical
intervention are pursued.

Results/Case report
A 30 year-old G2P1 at 20 weeks gestational age presented with a L5, S1 radiculopathy characterized by severe pain in her right buttock,
posterolateral leg, and lateral foot, as well as right leg weakness. MRI was significant for a very large central and right paracentral disc herniation at
L4-L5 with compression of the descending right L5 and S1 nerve root. The pain inhibited her ability to perform daily activities and was refractory to
conservative management (acetaminophen, cyclobenzaprine, ice/heat). She reluctantly was started on opioids with some relief, but did not want
to subject herself and baby to the associated side effects of opioid analgesics. She underwent a L4-L5 interlaminar epidural steroid injection
performed using palpation and received no pain relief. She was scheduled for a lumbar laminectomy, for which we performed a spinal anesthetic
(bupivacaine 0.5%, 12.5 mg) in the sitting position utilizing ultrasound to confirm midline and estimate depth to the intrathecal space.(Figure 1)
After positioning in left lateral decubitus, we located the L5-S1 and L4-L5 interspaces using ultrasound.(Figure 2) The patient had an excellent
outcome from the surgery with complete resolution of her symptoms, restoration of daily activities, and elimination of narcotic usage throughout
her pregnancy.

Discussion
In our case, ultrasound was used to guide the management of neuraxial anesthesia and the critical step of surgical site confirmation. Of note, the
patient underwent an epidural steroid injection with failed pain relief under the use of anatomic palpation. Previous comparison of palpation versus
ultrasonography has suggested the improved accuracy of the latter when locating specific interspaces, with estimates of the L4-L5 interspace
found to be ≥1 vertebral level higher than the anatomical position determined by ultrasound at least 40% of the time.5 Overall, we have found the
use of ultrasound to be an excellent modality to improve neuraxial anesthetic technique and provide visual feedback to surgeons to confirm
surgical site location without the use of x-ray.
The patient's approval for presentation of this case was obtained prior to submission.

References
1. American College of Obstetricians and Gynecologists. Guidelines for diagnostic imaging during pregnancy. ACOG Committee Opinion No. 299:
September 2004 (reaffirmed 2009). Obstet Gynecol 2004; 104:647-51

14th Annual Pain Medicine Meeting
Thursday, November 19, 2015–Saturday, November 21, 2015
Miami

2. Kristiansson P, Svärdsudd K, von Schoultz B. Serum relaxin, symphyseal pain, and back pain during pregnancy. Am J Obstet Gynecol
1996;175(5):1342–1347
3. LaBan MM, Perrin JCS, Latimer FR. Pregnancy and the herniated lumbar disc. Arch Phys Med Rehabil 1983;64(7):319–321
4. Brown, MD, Levi, AD. Surgery for lumbar disc herniation during pregnancy. Spine 2001; 26(4):440-443
5. Lee, AJ, et. al. Ultrasound assessment of the vertebral level of the intercristal line in pregnancy. Anesth Analg 2011;113(3):559-64.

Tables/images

Figure 1: Midline- transverse view

Figure 2: L4-L5, L5-S1- paramedian sagittal oblique view
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Abstract: 1117
Scientific abstract: Chronic pain

Intrathecal Hydromorphone and Bupivacaine
Combination Therapy for Post-laminectomy Syndrome
Ryan Galica, Salim Hayek, Elias Veizi, Michael Hanes
University Hospitals Case Medical Center

Introduction
Intrathecal (IT) pumps have become a valuable tool in managing intractable cancer and noncancer pain.1 The purpose of this study was to evaluate
the efficacy of using a rigorous treatment algorithm of trialing and implanting IT pumps with hydromorphone and bupivacaine in managing a
homogeneous population of post-laminectomy syndrome or failed back surgery syndrome (FBSS) patients.

Materials and methods (NA for case report)
Following Institutional Review Board approval, a retrospective analysis was conducted of FBSS patients consecutively implanted with IDDS by a
single practitioner between 2008 and 2014 with IT pumps delivering hydromorphone and bupivacaine. This study is an analysis of the data collected
during the first two years post-implant. The difference in pain scores, opioid dose, and concentration between baseline (month 0) and each followup time point (i.e. month 6, 12, 24) was examined by a paired t-test. The difference in dose and drug concentration between two cohorts was
compared using the Kruskal-Wallis test within each cohort. All tests were two-sided, and p-values less than 0.05 were considered statistically
significant.

Results/Case report
A cohort of 57 (26 males, 31 females) consecutively implanted FBSS patients was analyzed. Average age at implant was 64.5 years. Average pain
scores were 8.2±0.2 (pre-implant), 4.9±0.4 (6 months), 5.2±0.5 (12 months), and 4.3±0.5 (24 months). Average oral opioid doses in morphine
equivalents were 56±10 mg/day (pre-implant), 12.0±3.5 mg/day (12 months), 15±6 mg/day (24 months). Average IT hydromorphone doses were
79±6.8 mcg/day (at implant), 184±22 mcg/day (6 months), 329±48 mcg/day (12 months), and 487±80 mcg (24 months). IT hydromorphone dose
escalation from baseline was 133% (6 months vs. baseline), 78% (12 months vs. 6 months), and 48% from 12 months to 24 months. Average IT
bupivacaine doses were 5.8±0.3 mg/day (implant), 9.5±0.6 mg/day (6 months), 12.2±0.7 mg/day (12 months), and 12.6±0.9 mg/day (24 months).
Significantly, four cases of IT catheter tip granulomas occurred, three with low dose hydromorphone.

Discussion
IT hydromorphone and bupivacaine is effective in treating chronic pain of FBSS, demonstrated by reduction of pain intensity and oral opioid
consumption. However, IT dose escalation phenomenon was observed, as shown in previous studies, and three cases of granuloma were recorded.2
Despite demonstrating effectiveness, the clinical utility of IT therapy remains limited by lack of prospective, placebo-controlled trials and
comparative effectiveness research.
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Figure 1. Pain intensity score changes.

Table 1. Parameters of intrathecal therapy during the initial 24 months post implant.
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Abstract: 1121
Medically Challenging Cases (report of up to 4 cases)

Perioperative Management of a Patient Who Takes
Buprenorphine for Chronic Abdominal Pain
Jason Pawlowsky, Ignacio Badiola
Hospital of the University of Pennsylvania

Introduction
Buprenorphine’s unique pharmacodynamic properties make it ideal for use in pain management and addiction, yet complicate the perioperative
period. In this challenging case, we discuss the perioperative management of a patient on buprenorphine for chronic pain.

Results/Case report
A 59 year old female, status post gastric bypass, ventral hernia repair, and now with chronic abdominal pain was scheduled to undergo lysis of
adhesions, resection of the roux limb, and revision of the anastomoses. Her chronic pain was managed with a Buprenorphine 10mcg/hr patch,
which she was wearing the morning of her surgery. The decision was made to continue the patch perioperatively and use a thoracic epidural
catheter (TEC) infusion for primary analgesia. Patient-controlled epidural analgesic (PCEA) of fentanyl 5 mcg/ml and bupivacaine 0.05% at basal
rate of 8 cc/hr with a bolus of 6 cc q10 minutes was initially used. Her pain was well controlled when evaluated immediately post operatively.
Overnight, she began to develop pain and Hydromorphone patient-controlled analgesia (PCA) was added. The PCEA was transitioned to a 0.1 %
bupivacaine epidural infusion at 10 cc/hr. Her pain remained well controlled on this regimen. On the evening of POD 2, her primary team requested
she be started on Fundaparinox on POD 3 for DVT prophylaxis, and in anticipation, the TEC was removed. Her buprenorphine patch also expired and
was removed that evening. She was unable to secure another patch from home and the patch is non-formulary at our hospital. The PCA was
continued until POD 3 and the patient transitioned to oral hydromorphone. She was discharged home on POD 4 on oral hydromorphone and was
instructed to reapply her buprenorphine patch.

Discussion
As the use of buprenorphine becomes more common in both chronic pain and addiction medicine, anesthesiologists will need to become more
familiar with its use and perioperative implications. As a partial agonist, Buprenorphine binds to μ opioid receptors tightly having approximately
1,000 times higher affinity for μ receptors than morphine. Buprenorphine displaces other opioids and decreases their efficacy and potency making
it difficult to control perioperative pain. It also creates a ceiling affect, where it reaches a plateau at a specific concentration and increasing the
dose above that concentration does not increase its clinical efficacy. Buprenorphine has an extremely long half-life and can take greater than 72
hours to dissociate from the receptor. Currently, no formal guidelines on how to best manage these patients in the perioperative period exist.
Individual anesthesiology practices and hospital networks usually devise their own recommendations. Many experts feel that the buprenorphine
should be discontinued and the patient should be transitioned to another opioid with full agonist properties. Others feel that in the right situation
buprenorphine should be continued through the perioperative period. Our patient seemed to be the perfect candidate for continuing the
buprenorphine. She had a surgery amenable to an epidural as the primary analgesic and took a relatively low dose of buprenorphine. Patients
taking buprenorphine should be evaluated on an individual basis rather than a one size fits all approach.
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Abstract: 1122
Medically Challenging Cases (report of up to 4 cases)

Ziconotide intrathecal pump with personal therapy
manager function for the management of refractory
neuropathic pain
Yashar Eshraghi, Nagy Mekhail
Cleveland Clinic Foundation

Introduction
Ziconotide is a synthetic conopeptide analgesic that acts by selectively antagonizing N-type voltage-gated calcium channels. Intrathecal
ziconotide drug delivery is a well-defined strategy to treat severe intractable chronic pain with several attractive qualities. Randomized trials
showed that ziconotide recipients had significant pain reduction in comparison with patients receiving placebo [1-4]. We introduce a novel dosing
strategy to improve patient outcomes and sustainability.

Results/Case report
A 49 -year-old female with intense bilateral lower extremity neuropathic pain secondary to diabetic peripheral neuropathy. After implementing
several different pharmacological regimes involving both oral and implanted subarachnoid infusion pump with different pharmacological
combinations (bupivacaine and clonidine) with no clinical improvement. Intrathecal infusion with ziconotide was replaced in the protocol including
minimal basal rate and personal therapy manager function with significant improvement with pain control.

Discussion
Ziconotide is a non-opioid analgesic with approved indication in the treatment of severe chronic pain, in patients with refractory to other analgesic
treatments. Intrathecal pump Intrathecal analgesia with zicinotide with personal therapy can be considered as a therapeutic alternative in patients
do not sufficiently respond to the pharmacological agents and currently available intrathecal pump protocols.
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Abstract: 1123
Medically Challenging Cases (report of up to 4 cases)

Radiofrequency Genicular Nerve Ablation For Knee Pain
Status Post Internal Fixation
Rebecca Scholl, Andrew Kaufman
Rutgers--New Jersey Medical School

Introduction
Knee osteoarthritis (OA) is a painful and debilitating condition oftentimes resulting in total knee arthroplasty (TKA) for relief and functional
restoration. Unfortunately, many patients have persistent knee pain after TKA. Case reports have demonstrated genicular nerve ablation having
been performed to manage osteoarthritis knee pain in patients who either have surgical risk too high to undergo surgery or to prolong the period
until TKA. In this case, we describe the successful utilization of genicular nerve radiofrequency ablation for the treatment of chronic knee pain in a
patient with internal fixation of the distal femur despite the added technical challenge of intervening orthopedic hardware.

Results/Case report
This is a case of a 89-year-old female with hypertension, dementia, and osteoporosis who presented with unbearable right knee pain. She had
undergone internal fixation of a distal femur fracture seven years prior. An Orthopedic evaluation found no surgically amenable issues. The patient
had been treated with various opioids; however, due to their somnolent effect, she was unable to participate in activities of daily living.
The patient and her daughter came to our pain clinic seeking alternative therapies to alleviate her knee pain. On physical exam, the patient was
exquisitely tender to palpation along the lateral aspect of her knee with significant limitations in range of motion. The decision was made to
proceed with diagnostic Genicular nerve blocks under fluoroscopy.
With fluoroscopic guidance, the relevant anatomy was identified although partially obscured by implanted orthopedic hardware. We were able to
guide #22 gauge 2.5 inch quincke needles around the orthopedic hardware and through the screw holes to where the Genicular nerves anatomically
lie. After negative aspiration, one ml of a 0.5% Marcaine solution was injected at each site.
The patient demonstrated profound albeit temporary relief. There was decreased pain to palpation with increased range of motion. Thus the
decision was made to proceed with radiofrequency ablation. At a subsequent visit utilizing the same needle placement and trajectory, 100 mm RF
needles with 10mm active tip were placed. Nerve capture was achieved at .15v at 50Hz. Ablations were performed at 60 degrees Celsius for 120
seconds.
On follow-up one month later the patient demonstrated continued pain relief, improved function, and quality of life.

Discussion
Chronic knee pain is a complex and multifaceted pain syndrome. It affects countless individuals worldwide and is a significant contributor to
morbidity. This case demonstrates successful genicular nerve ablations in the presence of intervening hardware. We were able to provide significant
pain relief and return to baseline function in our patient who had limited options. The presence of orthopedic hardware should not necessarily deter
a practitioner from considering interventional pain techniques in the vicinity.
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Radiograph of needle placement for genicular nerve block

Radiograph of needle placement for genicular nerve block
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Abstract: 1124
Scientific abstract: Acute pain

Bilateral Ilioinguinal Nerve Blocks with Liposomal
Bupivacaine as a Non-Opioid Treatment Option For The
Management of Post-op Pain
Vinay Puttanniah, Vinay Puttanniah, Abhilasha Solanki
MSKCC

Introduction
There has been an ever increasing need for non-opioid treatment options for prevention as well as management of post-surgical pain. We report a
case of a patient scheduled for penile implant who desired non opioid therapy for perioperative pain management.

Results/Case report
66 year old male with history of mitral valve prolapse, temporomandibular joint dysfunction and remote opioid abuse presented with erectile
dysfunction that had failed conservative therapy. He was scheduled to undergo a penile implant and requested for a peri-operative pain
management consultation. In the pain clinic, he expressed his apprehensions about using opioids for post-operative pain control and insisted on
the minimal use of opioids in his care. After having a detailed discussion about his concerns, we came up with a multimodal pain management plan
for him. We started him on Lyrica 50 mg TID on the night before the scheduled surgery. Intraoperatively he received general anesthesia along with 1
gram of intravenous Tylenol, 30mg of ketorolac , and 250mcg of fentanyl. At the end of surgery, USG bilateral ilio-inguinal nerve blocks were
performed. A 22Gauge 2 inch Stimuplex needle was advanced under USG to the plane between the transversus abdominus muscle and inferior
oblique muscle, just medial to the anterior-superior iliac spine. 10 cc of 0.6% liposomal bupivacaine was injected and the needle was withdrawn. We
repeated the same procedure on the contralateral side. 20cc of 0.6% liposomal bupivacaine was also injected superficially into the surgical
wounds. The patient reported 0/10 on the NRS scale after recovering from general anesthesia. We continued Lyrica for the next 7 days and the
patient took one tablet of tramadol POD1 only once post-operatively for break through pain relief. He continued to report excellent pain relief in the
post-operative period and did not require any Tramadol or alternative opioid medication.

Discussion
Our patient presented us with a unique clinical challenge where he desired good post-operative pain control without the use of commonly
prescribed pain medications mainly opioids. We mutually agreed on a plan combining rational pharmacotherapy with regional anesthesia.
Bilateral inguinal nerve blocks using USG guidance were performed at the end of surgery using Liposomal Bupivicaine. In addition to this, we
treated him with Lyrica, a neuropathic pain medication for 7 days post operatively. Liposomal bupivacaine is an extended release liposomal
formulation that has been known to cause a prolonged post-operative pain relief (up to 96hours). Liposomal bupivicaine is currently approved by
the FDA for surgical wound infiltration and off label for use in peripheral nerve block. Selected patients who desire non opioid therapy for postsurgical pain management may benefit from regional anesthetic nerve blocks using liposomal bupivacaine.
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Scientific abstract: Chronic pain

Cooled Radiofrequency Neurotomy of the Articular
Sensory Branches of the Obturator and Femoral Nerves:
Combined Approach Using Fluoroscopy and Ultrasound
Guidance - Technical Report and Safety Data
Suneil Jolly, Tyler Ptacek, Harish Badhey, Leo Kapural
Wake Forest Medical Center - Carolinas Pain Institute

Introduction
Various approaches to radiofrequency (RF) denervation of the hip have been proposed recently. In order to avoid piercing the femoral
neurovascular bundle, a lateral approach using oblique fluoroscopically guided angle was suggested. However, such approach significantly
increases procedural pain and discomfort and does not eliminate the risk of femoral bundle damage. An alternative approach, described in a single
case-report, suggested anterior-posterior placement of the RF needle which possibly increased the risk of direct damage to the femoral vein, artery
or nerve. We collected technical data using modification of this anterior approach under ultrasound guidance to avoid the neurovascular femoral
bundle that included the use of fluoroscopy for the electrode placement to proper landmarks. Radiofrequency ablations were completed using a
cooled RF introducer and electrode (Halyard, Atlanta, GA) in order to provide the largest possible single lesion without need for needle repositioning
for denervation.

Materials and methods (NA for case report)
52 patients received radiofrequency ablation of the hip using the cooled RF system along with a novel approach combining fluoroscopy and
ultrasound guidance. There were 62 patients who underwent two diagnostic, low-volume local anesthetic lateral femoral and lateral obturator
branches blocks. 52 of the patient had more than 50% of chronic hip pain relief and agreed to undergo RF ablation of the same structures. The
procedure was conducted using two 17G trocar introducers 150 mm long and the 18G cooled RF electrode. The tip of one trocar was positioned at
the inferior anterior aspect of incisura acetabuli, while the other one was placed at the upper outer quarter of joint circumference. Data were
collected on needle placement, stimulation parameters, and short and long-term complications. RF was conducted at 75 degrees for 180s.

Results/Case report
There were no reported adverse events during procedure, immediately after and at 3 months after procedure, except one case of severe neuritis
that resolved within one week after denervation. Expectedly, the needle approach to lateral femoral branches was simple with more than a 1cm
passage distance from the femoral nerve in all 52 patients. Placement of a second trocar to the incisura acetabuli by passing by the femoral vein
under ultrasound guidance was much more challenging. In 21 patients the passing distance was less then 1cm.
Sensory stimulation (50Hz) of both areas was concordant at less than 0.5 V in all of the patients. Motor stimulation (2Hz) at less than 1V was
negative for lateral femoral branches, and positive for obturator nerve at lateral obturator branches denervation location, where the electrode
needed to be repositioned more lateral (2-5 mm) in 26 patients.

Discussion
The anterior approach to lateral femoral and lateral obturator articular sensory branches for RF denervation, and RF denervation itself prove to be
safe procedures when ultrasound needle guidance is combined with identification of landmarks using fluoroscopy. Further data analysis and future
studies are needed to asses true long-term efficacy of procedure.
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Scientific abstract: Chronic pain

Self-reported post-traumatic stress disorder symptoms
and changes in coping styles impact pain, mood, and
functional outcomes, following completion of an
interdisciplinary chronic pain rehabilitation program.
Kellie Jaremko, Judith Scheman, Edward Covington
Sidney Kimmel Medical College

Introduction
Chronic pain renders many individuals incapacitated and emotional coping responses, as well as PTSD symptoms have been shown to play a role in
reported pain intensity, interference in daily activities, and pain-related affective distress1-4. The efficacy of an intensive non-opioid interdisciplinary
chronic pain rehabilitation program (CPRP) was previously established in headache patients5. This study expanded assessments to include coping
style, stress, and post-traumatic stress disorder (PTSD) symptoms in a broader chronic pain patient population.

Materials and methods (NA for case report)
Following IRB approval, all individuals that enrolled in the 3-4 week CPRP from February- September 2014 were eligible and program completers
were included in the final prospective cohort analyses (n=112). Patient information was abstracted from the medical record, admission paperwork,
and assessments administered at admission, discharge, 6- and 12-months after CPRP completion. Assessments included pain (0-10 Likert scale),
function (Pain disability index, PDI), mood (Depression Anxiety Stress Scale (DASS); Perceived Stress Scale (PSS)), the PTSD symptom checklist
(civilian version, PCLC), the patient global impression of change (PGIC), and the brief coping scale (COPE). Clinically significant improvements were
defined as decreases that were ≥ 2 points in pain6, 10 points on PDI7, and a change in one or more levels on the DASS. Improvements in pain, mood,
and function were assessed, in the context of potential predictors (demographics, pain history, PTSD symptoms, and coping behaviors) using
multivariate repeated measures, paired t-tests, ANOVA, and binary logistic regression.

Results/Case report
Outcome measures of depression, anxiety, stress, pain, and function (PDI) all significantly improved (p<0.01) from admission to discharge by paired
t-tests. Multivariate repeated measures found marital status (p=0.015), PSS at admission (p=0.007), and time (p<0.001) all contributed to these
favorable outcomes. Throughout CPRP changes in coping styles were evident with higher scores in greater than 50% of subjects on several active
emotional and problem-focused styles at discharge (acceptance, venting, positive re-framing). COPE scores that corresponded to avoidant
emotional coping methods (self-blame, denial, substance abuse) demonstrated less utilization by CPRP completion. The percent of subjects that
experienced a clinically significant improvement in pain, function, or depression exceeded 60% and 81% reported “much” to “very much” improved
health on the PGIC. Affective changes in depression, anxiety, and stress, were predicted by decreased self-blame, increased duration of chronic pain,
and higher baseline PTSD symptoms, accounting for 41-51% of variance in a binary logistic regression model for each outcome. Similarly the
likelihood of at least a 10-point change in PDI was significantly increased by less reported self-blame and denial at CPRP completion, the absence of
PTSD at admission, as well as concomitant clinically relevant relief of pain and depression (psuedoR2=0.739, p<0.001). Ongoing analysis of the
stability of study outcomes at 6 and 12 months after CPRP are in progress.

Discussion
This study demonstrates the potential pain, mood, and functional benefits of an interdisciplinary program and altered coping behaviors may
underlie or enable better individual outcomes. Further research into the impact of high baseline stress and PTSD symptoms may enable improved
risk stratification and personalization of chronic pain treatment.
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ADVANCED SCS USING ANATOMICALLY-GUIDED
NEURAL TARGETING AND PATIENT SPECIFIC
OPTIMIZATION OF STIMULATION
Salim Hayek, Elias Veizi, James North, T. Brent Chafin, Thomas L. Yearwood, Louis Raso, Robert Frey, Kevin Cairns, Anthony Berg, John Brendel,
Nameer Haider, Matthew McCarty, Henry Vucetic, Alden Sherman, Lilly Chen, Nitzan Mekel-Bobrov
University Hospitals - Case Western Reserve Medical Center

Introduction
Multiple independent current control (MICC) can fractionalize the current on each cathode to tailor the stimulation field to each individual. An
advanced SCS system with anatomically-guided neural targeting consisting of MICC and up to 32 contacts is designed to maximize customization
during the optimization of programming parameters. This retrospective, consecutive study characterizes the real-world utilization of
fractionalization to assess how frequently this advanced programming capability is used in the clinic.

Materials and methods (NA for case report)
Fifty-two subjects at 13 sites were assessed in this retrospective, multi-center, consecutive, observational, IRB-approved study using SCS (Precision
Spectra, Boston Scientific Corporation) for chronic, intractable pain of the back and/or legs at 3 months post-implant. Data was collected from 265
unique programs with full programming parameters, including number of contacts and total amplitude on each cathode. To quantify the degree of
current fractionalization being used by patients, we derived a fractionalization index (FI), ranging from 0 (no fractionalization) to 1 (maximal
fractionalization).

Results/Case report
Subjects received programs using a median of 4 cathodic contacts. Fractionalization across the cathodes showed a mean of 0.45 (±0.19); FI
distribution indicates that patients consistently received programs requiring the use of fractionalization. The pattern of utilization demonstrated
that programs required fractionalization regardless of the number of cathodic contacts they used. Results from those subjects who have reached
24 months post-implant will also be presented.

Discussion
Subjects in this cohort used programs were treated with programs that use, on average, 4 cathodic contacts. The current is fractionalized among
the cathodic contacts such that the mean fractionalization index (FI) is near the middle of the distribution, at 0.45. A limitation of this study is its
retrospective nature; however, consecutive enrollment was mandated to minimize bias. These findings suggest that MICC technology may have
clinical utility when used with SCS to treat chronic, intractable pain of the back and/or legs.
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Continuous Stellate Ganglion blockade and Lumbar
Epidural analgesia for the management of acute digital
ischemia and ischemic limb pain
David J. Brenneman, Rengarajan Janakiraman, Dhamodaran Palaniappan
University of Connecticut

Introduction
Stellate ganglion blockade, and other fluoroscopically guided sympathetic nerve blocks are typically employed in the treatment of chronic pain
syndromes and have been underutilized in the treatment of acute ischemic limb pain.

Results/Case report
A 52 year-old-woman presented with urosepsis requiring multiple vasopressors. Her hospital course was complicated by respiratory failure,
congestive heart failure, new onset atrial fibrillation, acute cholecystitis, coagulopathy, delirium, and ischemic changes in bilateral feet and left
hand.
Per the vascular surgery service's recommendations, vasodilators and anticoagulants were used for improvement in her digital microcirculation.
Her ischemic limb pain was managed with opioids, which worsened her delirium.
The pain service was consulted on postoperative day 9 for management of ischemic pain. As the acute phase of her infection was resolved,
continuous stellate ganglion blockade and continuous epidural analgesia was offered to the patient for the dual purposes of analgesia and
peripheral vasodilation.
Left stellate ganglion catheter was placed with ultrasound guidance and placement was confirmed with fluoroscopy and digital subtraction
angiography (figure-1). A lumbar epidural catheter was placed under fluoroscopy. Stellate ganglion catheter was infused with Ropivacaine 0.2% at
2 cc/hr and lumbar epidural with bupivacaine 0.1% at 8 cc/hr. Patient had significant improvement in her skin discoloration (figure-2) and pain.
Unfortunately, her stellate ganglion catheter was dislodged accidentally on postoperative day 13 and was replaced. After 7 days the stellate
ganglion catheter and epidural catheter was removed to facilitate hyperbaric therapy. After 2 days of removing the stellate ganglion and lumbar
epidural catheters, family withdrew her care secondary to recurrent septic shock, refractory hypotension and cardiac arrest. Her husband
consented to presentation of her case for medical education.

Discussion
Stellate ganglion catheter and the lumbar epidural catheter improved the vasopressor induced ischemic limb pain by augmenting the circulation. If
these sympathetic blocks had been offered within 48 hours of onset of limb ischemia, clinical improvement would have been marked. To the best of
our knowledge this is the first report of continuous stellate ganglion blockade in combination with continuous lumbar epidural analgesia in the
treatment acute ischemic limb pain.
Continuous stellate ganglion blockade should be considered early in the treatment of acute ischemic limb pain.
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Figure 1. Ultrasound (lower frame) and digital subtraction angiography (upper frame) were used to place continuous stellate ganglion catheters.
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Figure 2. Near-complete ischemic hand after one week of ischemia, prior to stellate ganglion catheter (upper frame). Significant improvement was seen in distal limb ischemia (lower frame).
The white residue was nitroglycerin paste.
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EMERGING EVIDENCE FOR THE CLINICAL BENEFIT
OF MORE THAN TWO LEADS AND 16 CONTACTS IN
SPINAL CORD STIMULATION (SCS) FOR CHRONIC
PAIN
Henry Vucetic, Salim Hayek, Nitzan Mekel-Bobrov
The Spine and Pain Institute

Introduction
A new current-controlled system using an anatomically-guided neural targeting algorithm uses up to 32 contacts and up to four leads (Neural
Targeting SCS). In so doing, algorithmic optimization enables targeting of the spinal cord with previously unattainable specificity. The algorithm
achieves this by accounting for relative positions of contacts and anatomical structures in 3-dimensional space. Using these, the algorithm
automatically selects anode and cathode configurations that best target the selected site of stimulation. In their last medical coverage policies for
SCS, several payors stated there was insufficient evidence to support the effectiveness of an SCS system with more than two leads and/or 16
contacts. Since then, evidence has been emerging for the added clinical value of this technological feature. In this presentation, the current state of
evidence for the clinical benefit of more than two leads and 16 contacts using Neural Targeting SCS is reviewed on the basis of recently emerging
data from two separate clinical studies.

Materials and methods (NA for case report)
This review includes data using 32 contact, anatomically-guided neural targeting from a two-year, multi-center observational IRB-approved study
of clinical outcomes in 213 subjects out to 24 months (LUMINA), and a within-subject controlled, IRB-approved study comparing subjects’ outcomes
with a two-lead/16-contact SCS system to the four-lead/32-contact system post-replacement in 14 subjects out to 9 months.

Results/Case report
Results from the LUMINA study demonstrate a highly significant decrease in overall and back pain intensities on a 0-10 numerical rating scale (NRS)
of 7.17 (baseline, N=213) to 2.98 for overall pain (N=117, p< 0.0001) and 7.21 (baseline, N=89) to 3.20 for low back pain only (N=51, p< 0.0001) at 24
months. Subjects classified as “severe” at baseline (NRS > 8.0) also experienced highly significant reductions in NRS scores at 24 months with a
mean decrease of 5.53 and 5.63 points from baseline (8.75 and 8.60) for overall and low back pain only, respectively. The responder rate (≤ 50% pain
reduction at 24 months) for overall and low back pain only subjects was 71% and 74%, respectively. Strikingly, when comparing to a previous
generation SCS system, in a statistically matched cohort, roughly a 2-fold increase in responder rate was observed for overall, leg, and back pain
out to 12 months using SCS capable of anatomically-guided neural targeting (versus non-neural targeting SCS).
In a subject cohort (N=14) with low-back/lower extremity pain for whom 16-contact single-source SCS devices were not providing satisfactory relief,
revision to a 32-contact device with greater anatomical precision resulted in the following at 9 months post-implant: 31% reduction in self-reported
pain (VAS), 48%% greater physical activity (Accelerometer), and 37% reduction in anxiety (Beck Inventory).

Discussion
Clinical evidence supporting the benefit of technological innovations in SCS will be key in not only supporting providers’ decisions with regard to
treatment, but in payors’ coverage decisions as well. The evidence in these studies demonstrate that 32-contact, anatomically-guided neural
targeting SCS can provide significant pain relief in subjects with low-back pain including in subjects who are no longer are receiving adequate relief
from their 16-contact single-source SCS system.
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System To Enhance Patient Experience (STEPx): Care
Coordination as a Core Touch Point of Patient
Satisfaction in the Chronic Pain Population
Ming-Chih Kao, Garrick Olson, Beth Darnall, Susan Weber, Michael Leong, Ann Cullen, Ravi Prasad, Sean Mackey
Stanford University

Introduction
Patient satisfaction is an emerging marker of healthcare quality to policy makers and payers. Pain Medicine has historically underperformed on a
per-specialty basis. Here we leverage the Collaborative Health Outcomes Information Registry (CHOIR) platform and the System To Enhance
Patient Experience (STEPx) to characterize aspects of the patient experience that drive satisfaction.

Materials and methods (NA for case report)
STEPx measures patient experience with 20 items in 7 touch points (domains) plus one free-text item supported by natural language processing
engine. Over a three-week period at an academic multidisciplinary pain center, 628 patient were given STEPx post-visit, of whom 123 (20%)
completed the questionnaire. Factor analysis and multi-dimensional scaling were performed in R.

Results/Case report
On touch-point-level factor analysis, three factors were revealed: 1) Care coordination & outcomes, (32% of variance), 2) Patient-facing staff &
Provider (22%), and 3) Outcomes & Provider (15%). Notably, item-level factor analysis in Factor 1 found scheduling and communications to
constitute 45% of the variance. The relationships between touch-points were analyzed. Surprisingly, satisfaction with Care Coordination has the
highest correlation with others (average r 0.74, see Figure). Interestingly, satisfaction with Outcomes is only strongly correlated with Care
Coordination, and has relatively weak correlations with others.

Discussion
While pain medicine providers contribute substantially to the patient satisfaction, we found the most central determinant of satisfaction to be Care
Coordination. Future efforts should shift from a provider-centric model into one that focuses on delivering coordinated care. Future studies will
focus on measuring the impact of touch point interventions.
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A PROSPECTIVE MULTICENTER TRIAL EVALUATING
THE USE OF HIGH RATE SPINAL CORD STIMULATION
IN THE MANAGEMENT OF CHRONIC INTRACTABLE
PAIN
Mark Wallace, Daniel Campbell, Nitzan Mekel-Bobrov
Center for Pain Medicine, UCSD

Introduction
Spinal Cord Stimulation (SCS) has relied on the understanding that paresthesia must be generated to achieve pain relief. However, studies indicate
that effective pain relief may be obtained by employing stimulation without paresthesia at high frequency settings up to 10 kHz (1, 2, 3). This study is
designed to evaluate the safety and effectiveness of high rate spinal cord stimulation (HR-SCS) as compared with commercial rate stimulation (CRSCS) in patients with chronic intractable pain of the trunk using an SCS system adapted for high rate SCS.

Materials and methods (NA for case report)
A multi-center, randomized, controlled, open label, IRB-appoved study (ACCELERATE Study, sponsored by Boston Scientific Corporation) with a
crossover design will be carried out. In this crossover design, eligible subjects will be randomized in a 1:1 ratio to receive one of the following
sequences:
-CR-SCS followed by HR-SCS
-HR-SCS followed by CR-SCS
The study will enroll up to 406 subjects at up to 20 US centers. Patients will be implanted with the Precision SCS system (Boston Scientific
Corporation) and followed up to 1 year post device activation. The primary endpoint of the study evaluates the low back pain responder rate in the
HR-SCS group to that of the CR-SCS group at 3 months post-activation, based on reduction from Baseline in average low back pain intensity. Other
assessments include percent pain relief, overall pain intensity, and quality of life.

Results/Case report
The study will report the patient outcomes of SCS at high rate settings as compared with commercial SCS settings in the management of chronic
intractable pain of the trunk. The study is currently ongoing.

Discussion
The use of high rate SCS will provide patients the option of receiving sub-perception SCS in the treatment of their pain. The availability of options
with Spinal Cord Stimulation therapy may widen the treatment armamentarium for patients and physicians.
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Percutaneous Vertebroplasty and Kyphoplasty
Performed Successfully in the Setting of Relative
Contraindication
Gurbir Johal, Tariq Malik
University of Chicago

Introduction
Since first being introduced in 1987, vertebroplasty has become a priceless method of pain management in the setting of back pain due to
metastatic disease or osteoporosis. The procedure involves injection of PMMA into the fractured vertebral body. It is usually coupled with
kyphoplasty (inflation of a balloon within vertebral body) prior to injection(1,2,3). Previous reports have outlined and identified a number of
contraindications to this procedure including: spinal canal compromise, radiculopathy, uncorrected coagulopathy, severe collapse of the vertebral
body and epidural spread/compromise (2,4).

Results/Case report
This case is of a 61 y/o male who presented with metastatic prostate cancer. This patient has multiple lesion throughout his thoracic and lumbar
spine. Pain was reported to be mainly in his lumbar region without radiation to lower ext constant aching and sharp in nature. When active the pain
was a 10/10 reduced to 7/10 at rest. The symptoms have progressively worsened over the recent weeks. Pt was scheduled for a CT/MRI which
showed a epidural tumor and crack in the posterior cortex of L1 vertebra( see images). After discussion of the risks and benefits procedure was
successfully performed with significant pain relief.

Discussion
Vertebroplasty and kyphoplasty are minimally invasive procedures that can provide significant pain relief and improvement of quality of life. This
case demonstrates that such a procedure can be safely performed even in the setting of relative contraindications. Cancer patients may have
limited avenues for pain management and thus should be carefully considered for this procedure in light of a possible relative contraindication.
Many patients deemed unsuitable due to these contraindications may benefit greatly with a small increase in risk.
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A PROSPECTIVE MULTICENTER TRIAL EVALUATING
THE USE OF SUBPERCEPTION MULTIPLE
INDEPENDENT CURRENT CONTROL (MICC) SCS AT =
or < 1.2 KHZ.
James North, Daniel Campbell, Nitzan Mekel-Bobrov
Carolinas Pain Institute

Introduction
Spinal Cord Stimulation (SCS) has relied on understanding that dorsal column stimulation-induced paresthesia must be generated around an area
of pain to achieve pain relief. However, studies have suggested that effective pain relief may be obtained by employing stimulation without
paresthesia (1). These studies have focused on high rate (~10kHz) and burst stimulation programs. However, concerns have been voiced regarding
the potential for significant charging burden and decreased time before IPG replacement due to frequent recharging (2, 3). Exploratory research on
subperception SCS (SPSCS) at ≤1.2kHz has suggested that effective pain relief can be achieved at relatively low rates with appropriate patient
selection.

Materials and methods (NA for case report)
A multi-center, randomized, controlled, crossover, open-label, IRB-approved study (WHISPER Study, sponsored by Boston Scientific Corporation)
with a group-sequential design will be carried out. The primary endpoint evaluates the proportion of subjects with greater than 50% reduction in
overall pain intensity with the use of sub-perception settings as compared with traditional SCS settings. Other assessments include percent pain
relief, overall pain intensity, quality of life, etc. Key Inclusion criteria include the use of Precision SCS for at least 6 months and a 30% improvement
in overall pain intensity with its use. Subjects with significant cognitive impairment that may confound study results will be excluded. A total of 146
subjects at 16 sites will be included in this study.

Results/Case report
The accompanying report provides details of the study design, demographics, and other preliminary data from the study. The study is currently
ongoing.

Discussion
The study will report the patient outcomes in patients with chronic pain of the trunk and /or limbs when using a spinal cord stimulator (SCS) system
at subperception amplitude with commercially available parameters. This is particularly relevant in patients who prefer no paresthesia with the use
of their SCS system while receiving effective pain control.
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EFFECT OF ANTICONVULSANTS ON THE
NEUROPATHIC COMPONENT OF CHRONIC LOW BACK
PAIN
Harsha Shanthanna
St Joseph's Healthcare, McMaster University

Introduction
INTRODUCTION: Chronic low back pain (CLBP) is common, with a lifetime prevalence of up to 70%. CLBP can cause significant patient suffering
and substantial economic impact. Although, it is most commonly of mixed origin, up to 20% -35% of CLBP is considered to be of neuropathic origin.
The diagnosis of neuropathic pain (NP) in CLBP is challenging, and largely relies on good history and patient examination.
Anticonvulsant medications such as Gabapentin and Pregabalin are used in the treatment of NP. They commonly act as antihyperalgesic and
antiallodynic agents. Their use in CLBP is not supported by clear evidence based recommendations. We undertook this systematic review to assess
the effectiveness of Pregabalin or Gabapentin in CLBP.

Materials and methods (NA for case report)
METHODS: Systematic review using Medline database, to look for comparative studies using either Pregabalin or Gabapentin in CLBP. We included
only English language studies on humans.

Results/Case report
RESULTS: Out of 46 relevant articles, 5 comparative studies, all assessing Pregabalin were identified (table 1). Specifically, only 2 of them assessed
neuropathic symptoms. Individually, Pregabalin was associated with improvements in pain, depression and costs in CBLP patients, when
compared to usual care. However, Pregabalin was less effective than Amitriptyline alone for pain relief and disability. The combination therapy
involving Pregabalin with Buprenorphine, or Celecoxib were more effective than individual treatments.

Discussion
CONCLUSIONS: Present use of Gabapentin in CLBP is not supported by evidence. However, there is limited evidence to support the use of
Pregabalin. Pregabalin was observed to be more effective when used as a combination therapy.

References
1. Freynhagen R, Baron R. The evaluation of neuropathic components in low back pain. Curr Pain Headache Rep. 2009 Jun;13(3):185-90.
2. Morlion B. Pharmacotherapy of low back pain: targeting nociceptive and neuropathic pain components. Curr Med Res Opin. 2011 Jan;27(1):1133.
3. Kalita et al. Journal of the Neurological Sciences 342 (2014) 127–132
4. Romano` CL et al. J Orthopaed Traumatol (2009) 10:185–191
5. Morera-Dominguez C et al. Clin Drug Investig 2010; 30 (8): 517-531
6. Tetsunaga T et al. J Orthop Sci (2014) 19:229–234
7. Pota et al. Eur J Pain. 11 (S1)-S83, 2007

Tables/images

14th Annual Pain Medicine Meeting
Thursday, November 19, 2015–Saturday, November 21, 2015
Miami

Studies using Pregabalin for Chronic Low Back Pain

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

14th Annual Pain Medicine Meeting
Thursday, November 19, 2015–Saturday, November 21, 2015
Miami

Abstract: 1142
Scientific abstract: Acute pain

Platelet rich plasma and knee surgery outcomes
Dmitri Souzdalnitski, Samer Narouze, Imanuel Lerman, Daria Suzdalnitskaya
Western Reserve Hospital

Introduction
Platelet rich plasma (PRP) and related autologous products applications have been gaining popularity in the management of knee pain. The newly
published data suggests that it may be more effective than the conventional management strategies.
OBJECTIVES: Using a systematic review approach, we aim to synthesize the published data comparing the outcomes of knee surgery where PRP
and/or related autologous products were used with that of the conventional approaches to the management.

Materials and methods (NA for case report)
METHODS: We searched the Cochrane Library, OVID, EMBASE, and PUBMED for randomized controlled trials (RCT) through July 2015 on the efficacy
of PRP for management of postoperative knee pain published. The terms/MeSH search items included “platelet-rich plasma”, “knee”, “pain”,
“postoperative”, and related terms. The following query was applied: ("platelet-rich plasma"[MeSH Terms] OR ("platelet-rich"[All Fields] AND
"plasma"[All Fields]) OR "platelet-rich plasma"[All Fields] OR ("platelet"[All Fields] AND "rich"[All Fields] AND "plasma"[All Fields]) OR "platelet rich
plasma"[All Fields]) AND ("pain, postoperative"[MeSH Terms] OR ("pain"[All Fields] AND "postoperative"[All Fields]) OR "postoperative pain"[All
Fields] OR ("postoperative"[All Fields] AND "pain"[All Fields])) AND ("knee"[MeSH Terms] OR "knee"[All Fields] OR "knee joint"[MeSH Terms] OR
("knee"[All Fields] AND "joint"[All Fields]) OR "knee joint"[All Fields]). We searched primarily for evidence-based publications. We categorized the
level of evidence for treatment efficacy or the relationship between obesity and chronic pain conditions, and then sorted the relevant
recommendations of the studies chosen for the review according to Guyatt and coauthors. We searched primarily for evidence-based publications
and then sorted the relevant recommendations of the studies chosen for the review according to Guyatt and coauthors.

Results/Case report
MAIN RESULTS: The initial search revealed 17 records. Twelve relevant studies encompassing 886 patients were included in the analysis (Table 1).
The trials focused on pain control, functional status and quality of life after knee surgery and were compared to conservative management without
PRP or related autologous products application. The results showed a consistent and statistically significant improvement in patients' pain scores
in the majority studies. The difference in outcomes appeared to be short term in most of the studies.

Discussion
AUTHORS' CONCLUSIONS: The data from the published clinical trials in this first qualitative outcome-based analysis suggests that PRP and/or
related autologous products in patients undergoing knee surgery may provide beneficial effects in reducing pain and improving the functional
status and quality of life. The outcomes appeared to be dependent on techniques for autologous product preparations.
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Guyatt G, Gutterman D, Baumann MH, et al. Grading strength of recommendations and quality of evidence in clinical guidelines: report from an
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Table 1. Effect of Platelet Rich Plasma Application on Knee Surgery Outcomes
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Abstract: 1144
Scientific abstract: Case series (5 or more patients)

Management of Complex Regional Pain Syndrome with
combined Spinal Cord and Peripheral nerve stimulation
– A case series
Radhika Grandhe, Jianguo Cheng, Michael Stanton-Hicks
University of New Mexico

Introduction
Neuromodulation has been effectively employed for treatment of wide variety of chronic pain conditions. Spinal cord stimulation and peripheral
nerve stimulation have been used as therapies for complex regional pain syndrome (CRPS) but to our knowledge, the combined use of both these
modalities has not been previously described in literature. We describe our clinical experience with the use of combined spinal cord and peripheral
nerve stimulation for CRPS pain.

Materials and methods (NA for case report)
Methods: An Institutional Review Board approval was obtained. This is a retrospective case series and information was obtained by review of
previous medical records and standard follow up in the office or over telephone. An Institutional Review Board approval wasWe reviewed records of
eight patients who had undergone implantation of Spinal cord and Peripheral nerve stimulators during their disease course. Spinal cord
stimulation (SCS) was done via percutaneous or laminectomy approach. Peripheral nerve stimulator (PNS) implant was via open surgical approach
and direct placement of electrodes over the desired nerve.

Results/Case report
Patient
number

Age/ sex

Site of pain

Interval from
onset to first
implant
1y, 8 mo

First implant

Second
implant

Reason for second
implant

1

46 /F

Left arm, forearm
and hand

SCS

Radial N PNS

Right forearm and
hand

1y

Ulnar N PNS

SCS

47/ F

Left lower extremity

3y

SCS

Sciatic N SCS

4

75/ F

4y

Ulnar N PNS

SCS

5

53/ M

Right upper
extremity
Left elbow, forearm
and hand

7.5 y

Ulnar N PNS

SCS

6

40/ M

Left upper extremity

1.5 y

SCS

7

46/ F

4 y, 8 mo

Ulnar PNS

8

57/ M

LUE – ulnar
distribution
Left upper extremity

Radial and
ulnar PNS
SCS

Lack of coverage on
dorsal surface with
SCS
Inadequate pain
relief, symptom
spread to LUE
Lack of coverage of
ankle / foot
Spread of symptoms
to chest and LUE
No coverage @
elbow and
proximally
No coverage distal
to midarm with SCS
No coverage of
elbow and arm

2

53/ F

3

4y

SCS

Radial N PNS

Discussion

Time interval
between
implants
24 months

21 months

29 months
72 months
15 months

48 months
14 months
31 months
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Four patients had SCS implanted first whilst the other four patients had PNS implant first. The commonest reasons for proceeding with the second
implant were lack of coverage of all painful areas with first implant despite reprogramming and lead revision attempts and progression of
symptoms to other extremities. At the time of last follow up, 4 patients reported use of both SCS and PNS at all times , 1 patient reported greater use
of PNS compared to SCS, 1 patient had SCS explanted for infection, 1 patient had explant of both SCS and PNS for lack of efficacy and 1 patient
reported lack of efficacy from PNS. Combined SCS and PNS is a viable option for management of refractory cases of CRPS.
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1. Deer TR, Mekhail N, Provenano D et al. The appropriate use of neurostimulation of the spinal cord and peripheral nervous system for the
treatment of chronic pain and ischemic diseases: the Neuromodulation Appropriateness Consensus Committee. Neuromodulation. 2014
;17(6):515-50.
2. Hassenbusch SJ, Stanton-Hicks M, Schoppa D et al. Long term results of peripheral nerve stimulation for reflex sympathetic dystrophy. J
Neurosurg. 1996 ; 84(3):415-23.
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Abstract: 1145
Scientific abstract: Chronic pain

A longitudinal outcomes evaluation of the effectiveness
of celiac plexus blocks in patients experiencing chronic
abdominal pain.
Padma Gulur, Aishwarya Pradeep, Navid Alem, Esther Banh
UC Irvine

Introduction
Chronic abdominal pain can be severely debilitating, with significant impairment in quality of life and increased healthcare utilization rates.(1,2).
Celiac plexus block (CPB) utilizing local anesthetic and steroid have been used to treat chronic abdominal pain especially due to pancreatitis.
Currently, there is limited literature on the longitudinal effectiveness of celiac plexus blocks in the treatment of chronic abdominal pain. (3,4,5)We
hypothesized that the long-term results from these blocks in terms of efficacy and healthcare utilization were reasonably represented by outcomes
such as emergency room visits post CPB and opioid medication utilization.(6)

Materials and methods (NA for case report)
We performed a retrospective chart review of patients who received fluoroscopically guided celiac plexus blocks for the treatment of chronic
abdominal pain at the University of California, Irvine from January 2010 through December 2014. Diagnosis, number of celiac plexus blocks
performed, oral morphine equivalents at first consult and last visit, and number of emergency department visits before and after CPB. Opioid
utilization was measured in oral morphine equivalents (OME). This study has received approval by our institutional review board.

Results/Case report
15 subjects met inclusion criteria for the analysis in the study period with 10 females and 5 males. 53% of the cohort had one block, 12% had 2
blocks, 6% had 3 blocks, and the rest had 4 or more blocks with a maximum of 8 in the study period. 53% of patients had a decrease in pain scores
over the study period, 27% had an increase in pain scores and the 20% had no change in their pain scores. 74% of patients had an increase in their
OME post CPB, 13% of patients had a decrease and 13% had no change in their OME used. 40 % of patients did not visits the emergency room before
or after the blocks, 33% had an increase , 20% had a decrease and 7% had the same number of visits before and after the blocks. Only 1 patient out
of the 15 had a decrease in both OME and emergency room visits post CPB and 1 patient was using the same amount of opioids but had decreased
emergency room visits and pain scores.

Discussion
While most patients had a reduction in pain scores post CPB which lasted from a few weeks to a few months, a consistent decrease in both OME and
emergency room visits was only seen in one of the 15 patients or less than 7% of patients in the cohort. This raises questions on the efficacy of these
blocks on long term outcomes. Our limitations include the small size of the cohort. The efficacy of CPB is superior with endoscopic guidance
followed by computed tomography and then by fluoroscopic guidance (5,6).These blocks were done under fluoroscopy, however the majority of
blocks were effective in terms of short term pain reduction in the cohort so we do not believe the choice of fluoroscopy to perform the block
contributed to the results. Our results indicate the importance of evaluating these outcomes in a larger sample size.
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pancreatitis: a prospective cohort study. Gut. 2011 Jan;60(1):77-84.
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4. Rana MV, Candido KD, Raja O, et al. Celiac plexus block in the management of chronic abdominal pain. Curr Pain Headache Rep. 2014
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Abstract: 1146
Medically Challenging Cases (report of up to 4 cases)

Nonsurgical Alternatives to Treatment and
Management of Arachnoiditis
Sarah Choxi, Neel Mehta
Weill Cornell Medical Center

Introduction
Arachnoiditis is a pain disorder caused by the inflammation of the arachnoid and characterized by the adherence of nerve roots to each other. The
clinical diagnosis is not well defined, etiology ranges from infectious to iatrogenic (prior spinal surgery, neuraxial anesthesia, or steroid injections),
various theories on its pathophysiology have been explored and treatment is difficult due to a lack of therapeutic and diagnostic gold standards.
Due to the relatively rare prevalence of arachnoiditis, randomized clinical trials are not available to formulate a recommended treatment
algorithm. We present a case of arachnoiditis that failed surgical intervention with a spinal cord stimulator but was successfully treated by utilizing
conservative options of pain management.

Results/Case report
We present the case of a 30 year old male with a history of scoliosis who developed intractable low back and left leg pain of six months
after undergoing spinal cord stimulator surgery without complications. The patient reported excellent pain relief for several months and in fact was
off of all narcotics up until a recent trauma when he fell onto a cement walkway and began experiencing severe recurrence of his pain. He was
admitted to the hospital for pain control where he continued to have progressive functional loss in his left leg. Though diagnosis of lumbar
arachnoiditis is complex and often inconclusive, CT myelogram was consistent with arachnoiditis. The spinal cord stimulator had stopped
providing pain control and there was considerable pain around the battery site. Although the stimulator and battery were interrogated and deemed
to be properly functioning, the decision was made by the surgeon to remove the stimulator and pulse generator. The patient subsequently was sent
for physiotherapy where utilizing systemic medications, including anti-inflammatory agents, he was able to regain full function of his leg and
significant relief of his back pain.

Discussion
We propose that an algorithmic and multimodal approach to treating arachnoiditis which includes systemic drugs and physiotherapy may offer
some resolution for intractable pain from lumbar arachnoiditis when surgical options are limited.

References
Lumbar Arachnoiditis and Thecaloscopy: Brief Review and Proposed
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Baena R, Warnke JP.
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Abstract: 1148
Scientific abstract: Emerging technology

PRP use in the treatment of Hamstring Tendinopathy
Anand Prem, Syed Sadiq
University of Mississippi Medical Center

Introduction
Tendinopathy is a broad term encompassing painful conditions occurring in and around tendons, often in response to overuse. Tendon pain
remains an enigma. A growing trend is the use of autologous blood products for the stimulation and acceleration of bone and soft tissue healing.
Injection of platelet-rich plasma (PRP) has been safely used and documented in a variety of medical fields.

Results/Case report
Our patient is a 44 year old female endurance athlete who presented to our clinic with a history of chronic persistent stabbing pain in the right
buttock radiating down the right thigh for 2 years without history of any prior trauma. Pain was aggravated by physical activities, especially
running and sitting. She denied any back pain, bowel or bladder incontinence, and numbness or weakness in her lower extremities.
Examination, revealed exquisite tenderness over the ischial tuberosity on the right and over the right piriformis muscle. The remainder of her
physical examination was normal.
Physical therapy with stretching and eccentric strengthening exercises only gave her temporary pain relief. She had a steroid injection of the
right piriformis muscle with good temporary pain relief but the pain returned. MRI revealed right proximal hamstring tendinopathy with focal highsignal intensity in the right ischial tuberosity associated with thickening and surrounding soft-tissue edema of the proximal hamstring at its
attachment. We suggested a PRP injection as the patient was keen on returning to her active lifestyle and endurance training.
Procedure:
After an informed consent, the patient was brought to the fluoroscopy suite. 60 cc of the patient's blood was withdrawn into a syringe under strict
aseptic technique and spun down in the centrifuge to yield 5 mL of platelet-rich plasma. Under fluoroscopic guidance, the point of insertion of the
proximal hamstring tendon into the ischial tuberosity was injected with 5 mL of platelet-rich plasma after confirming negative aspiration in a fanshaped manner to spread it out over the tendon. The patient tolerated the procedure well. She was given instructions to limit weight bearing activity for 2 weeks. Pain score was 0/10 at the time of discharge.
Post procedure follow up
After a brief exacerbation of the pain for a day, pain started to gradually improve requiring occasional OTC NSAIDS. She started weight bearing 3
weeks later and continued to gradually increase her activity level and resumed her stretching exercises with 80 % reduction in pain by 8 weeks. 6
months later she had participated in her first triathlon in 2 years and continues to do well with only occasional temporary flare-ups.

Discussion
Recently, there has been emerging literature on the beneficial effects of PRP for chronic pain, secondary to non-healing tendon injuries including
lateral epicondylitis, plantar fasciitis and cartilage degeneration [1]. In addition to local hemostasis at sites of vascular injury, platelets contain an
abundance of growth factors and cytokines that are pivotal in soft tissue healing and bone mineralization. Studies suggest that PRP can affect
inflammation, postoperative blood loss, infection, narcotic requirements, osteogenesis, wound, and soft tissue healing.
Conclusion:
PRP provides a promising alternative to surgery by promoting safe and natural healing.
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Abstract: 1149
Scientific abstract: Chronic pain

GENES IN THE MESOCORTICOLIMBIC SYSTEM ARE
ASSOCIATED WITH NON-OPIOID MEDICATION
RESPONSE
Natasha Anand, Tobore Onojighofia, Svetlana Kantorovich, May Hafez, Maggie Hopkins, Brian Meshkin, Derrick Holman
Proove Biosciences

Introduction
Non-opioid pain medications are effective for some patients with chronic pain, but not others. The aim of this study was to evaluate the role of
mesocorticolimbic genes in chronic non-cancer pain patients’ therapeutic responses to non-opioid analgesics (acetaminophen, gabapentin, and
ibuprofen).

Materials and methods (NA for case report)
A multi-center, retrospective, cross-sectional, association study was carried out on 223 chronic non-cancer pain subjects selected from a pool of
6524 patients being seen for pain management. All subjects took 1 of 3 non-opioid analgesics: acetaminophen, gabapentin, or ibuprofen. Using a
self-reporting scale, subjects were classified as good, moderate, or poor responders to medication. All subjects were genotyped using Taqman®
single nucleotide polymorphisms (SNP) Genotyping Assays (Life Technologies, Carlsbad, CA, USA); 12 SNPs in genes that encode for proteins
expressed in mesocorticolimbic brain reward pathways were analyzed: HTR2A, 5-HTT, COMT, ANKK1/DRD2 TaqIA, DRD1, DRD4, DAT1, DBH, MTHFR,
OPRK1, GABRG2, and OPRM1. Association and regression analyses were performed to determine associations between each gene on the panel and
each analgesic medication.

Results/Case report
Statistically significant associations were found between OPRM1 and acetaminophen response (p=0.022); COMT and gabapentin response
(p=0.034); and DBH and ibuprofen response (p=0.004). An additional, although not significant, association was found between HTR2A and ibuprofen
(p=0.052).

Discussion
Genetic variations may influence therapeutic response to non-opioid medications. Genetic testing as a therapeutic adjunct to pain management
provides important predictive information about individual analgesic requirements for patients experiencing chronic pain.
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Abstract: 1151
Scientific abstract: Chronic pain

Serotonin Receptor 2A Gene (HTR2A) Polymorphism
Can Predict Quality of Response to Chronic Non-cancer
Pain Treatment with Oxycodone
Natasha Anand, Tobore Onojighofia, Svetlana Kantorovich, May Hafez, Brian Meshkin, Derrick Holman, Maggie Hopkins
Proove Biosciences

Introduction
Chronic pain is the most prevalent, disabling, and expensive public health condition in the United States, estimated to affect more than 100 million
people and to cost to society up to $635 billion, more than cancer, heart disease, and diabetes combined. In spite of such burden, pharmacotherapy
of chronic pain is presently dominated by drugs that often do not provide meaningful pain relief. One possibility to improve efficacy of the currently
available pharmacotherapy for chronic pain is to identify genetic markers that can predict individual response to treatment. This study seeks
to investigate the association between 12 single nucleotide polymorphisms (SNPs) in genes involved in neurotransmission of the mesocorticolimbic
reward system and quality of response to chronic non-cancer pain (CNCP) treatment with mu-opioid agonists oxycodone, hydrocodone,
hydromorphone, morphine or tramadol.

Materials and methods (NA for case report)
Design: Multi-center, cross-sectional, retrospective, observational study, using a candidate-gene approach. Methods: Nine-hundred eighty-nine
CNCP patients under treatment with one prescription opioid pain medication were considered eligible for this study: oxycodone (n=284),
hydrocodone (n=437), hydromorphone (n=44), morphine (n=114), and tramadol (n=110). After at least 30 days of treatment, patients were asked to
rate their perception of the efficacy of their medication by reporting their level of pain relief on a 0-5 numerical scale. Patients reporting 0-2 were
considered poor responders, while those reporting 4 or 5 were considered good responders. DNA was obtained using buccal swabs, and genotypes
were determined using TaqMan® Assays. Statistical analyses were performed on SAS JMP® software and IBM SPSS V.21, and differences between
good versus poor responders were investigated using chi-square tests. Significance level was set at 0.004 to account for multiple comparisons.

Results/Case report
A significant association was found for serotonin receptor 2A (HTR2A) rs7997012 (p = 0.003, OR = 2.05, 95% CI: 1.27-3.29), such that heterozygosity
was a strong marker for poor response to treatment with oxycodone.

Discussion
SNP HTR2A rs7997012 was shown to be a useful marker that may be used in the clinic as a tool to predict individual quality of response to CNCP
treatment with oxycodone.
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Scientific abstract: Chronic pain

Accidental prescription drug overdose deaths and
Marijuana: association or aberration?
Padma Gulur, Esther Banh, Rakhi Dayal, Aishwarya Pradeep
UC Irvine

Introduction
The Centers for Disease Control and Prevention has classified prescription drug abuse as an epidemic which claims 44 lives a day in the United
States (1). It is widely believed that Marijuana on the other hand is safe and only recently have any deaths been remotely associated with it(2).In
fact, a recent study reports that States that have legalized marijuana are associated with considerably lower prescription opioid overdose
mortality rates (3). However there is limited data on the concurrent use of prescription opioids and marijuana. Prescribing opioids in patients who
concurrently use marijuana poses a dilemma to practitioners as regards possible interactions. Our study investigates possible associations
between prescription opioid deaths and concurrent marijuana use.

Materials and methods (NA for case report)
We conducted an analysis of prescription overdose deaths in Orange County, California from 2010 through 2014. We abstracted data from the
Coroner Division of the Orange County Sheriff’s Department on the number of deaths caused by prescription drugs both accidental and intentional.
Further we evaluated the number of prescription drug overdose deaths with a positive toxicology test for tetrahydrocannabinol (THC), the main
psychoactive compound in cannabis.

Results/Case report
From 2010 through 2014, there were 974 deaths caused by prescription drugs. Of these, THC was found in the toxicology test results of 98 of
accidental prescription drug overdose deaths. The rates of prescription overdose deaths with THC positive at time of death were 8-13 percent over
the study period. On average 1 in 10 prescription overdose deaths were also positive for THC. The majority of these deaths were ruled accidental
with less than 1 percent of deaths declared suicides or indeterminate cause. None of the prescription overdose deaths of indeterminate cause or
suicide were positive for THC.

Discussion
Medical use of marijuana has been legal in California since 1996.Medical marijuana use poses a unique dilemma for practitioners prescribing opioids
concurrently. Our study reveals that in 10% of prescription overdose deaths were also positive for cannabis. More recently there have been reports
of two deaths linked to cannabis in a german study that implicated underlying heart conditions may put users at risk(2).
A limitation of our study is that we were not able to distinguish between those using marijuana recreationally versus those using it for medical
purposes with a card, as data identifying medical marijuana users in not available for research.
While the relative lack of overdoses reported from marijuana and implications that marijuana legalization does in fact lower prescription overdose
deaths, may imply complete safety in concurrent use, the fact that 1 in 10 accidental prescription overdose deaths are associated with concurrent
marijuana use indicates the need for further study on possible interactions.
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Abstract: 1158
Scientific abstract: Acute pain

Ketamine as an Adjunct for Perioperative Pain
Management for Patients Undergoing Knee Surgery
Dmitri Souzdalnitski, Aleksandr Naydinskiy, Roman Isakov
Western Reserve Hospital

Introduction
Perioperative management of pain in patients undergoing knee surgery is challenging mainly because in the majority of these patients the pain is
chronic. Ketamine has been long known to modify the nociception in chronic pain states presumably secondary its antagonistic effect on a Nmethyl d-aspartate (NMDA) receptors, especially in opioid dependent patients. Therefore, it has been gaining popularity in perioperative
management of knee pain.

Materials and methods (NA for case report)
We searched the PUBMED for randomized controlled trials (RCT) on the efficacy of ketamine as an adjunct agent for perioperative management of
knee pain published through July 2015. The terms/MeSH search items included “ketamine”, “knee”, “postoperative” and related terms. The
following query was applied: ("ketamine"[MeSH Terms] OR "ketamine"[All Fields]) AND ("knee"[MeSH Terms] OR "knee"[All Fields] OR "knee joint"
[MeSH Terms] OR ("knee"[All Fields] AND "joint"[All Fields]) OR "knee joint"[All Fields]) AND ("postoperative period"[MeSH Terms] OR
("postoperative"[All Fields] AND "period"[All Fields]) OR "postoperative period"[All Fields] OR "postoperative"[All Fields]). We searched primarily for
evidence-based publications. We categorized the level of evidence, and sorted relevant recommendations of the studies chosen for the review
according to Guyatt and coauthors.

Results/Case report
The initial search revealed 38 records. The extended search revealed 290 records. Thirteen relevant studies encompassing 674 patients were
included in the analysis. The trials focused on pain control, functional status, and quality of life after knee surgery when ketamine was administered,
compared to management without ketamine. The results showed a consistent, clinically meaningful and statistically significant improvement in
patients' pain scores and improvement of function in the majority of studies.

Discussion
The data from the published clinical trials in this first qualitative outcome based analysis suggest that ketamine administration in patients
undergoing knee surgery is associated with reduction of pain and improvement of functional status.
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Abstract: 1159
Medically Challenging Cases (report of up to 4 cases)

Inadvertent subdural baclofen pump placement for a
refractory case of multiple sclerosis leading to
intrathecal revision: A call for more rigorous image
guided follow-up standards for intrathecal pump
placement
Uzma Rezvi, Tariq Malik

Introduction
Multiple sclerosis is a disease associated with a myriad of cognitive and physical symptoms, including spasticity, frequent falls, cognitive decline
and chronic pain. Intrathecal baclofen is a treatment modality that has gained popularity in the treatment of the aforementioned symptoms.
Complications can arise that are intrinsic to the medication itself and from inadvertent migration or placement of the intrathecal baclofen pump.

Materials and methods (NA for case report)
N/A

Results/Case report
The patient is a 33 year old female with an 11 year history of relapsing and remitting multiple sclerosis who presented initially to neurosurgery clinic
for intrathecal baclofen pump placement. Her symptoms were not well controlled with her current regimen of oral baclofen, methylprednisolone
tapers, tizanidine, terbutaline for urinary urgency, and topiramate as well as botox injections for bladder spasticity and aggressive physical
therapy. She had previously failed medical management with glatiramer, 4-aminopyridine, natalizumab, cladiribine, beta-interferon, and
fingolimod. Her disease progression was contributing to worsening clasp knife spasticity, gait imbalance contributing to frequent falls, and
cognitive decline. Intrathecal pump placed by neurosurgery without any noted complications. Post-operative course complicated by PDPH
requiring epidural blood patch. Afterwards, she was requiring frequent increases in intrathecal baclofen pump dosage. Initial catheter check by
anesthesia pain clinic under fluoroscopic guidance demonstrated questionable intrathecal spread of dye and an inability to aspirate CSF was
noted. Patient continued to note minimal improvement in symptoms despite frequent bolus doses and increased oral baclofen dose. Repeat dye
test with CT scan subsequently showed subdural placement of catheter tip with possible communication with arachnoid membranes contributing
to mild symptomatic improvements. After pump revision, intrathecal placement confirmed with intra-op Omnipaque administration, patient noted
to have significant symptomatic improvements with lower basal dose of intrathecal baclofen and was able to discontinue PO baclofen usage.

Discussion
The goal of this case report was to identify signs and symptoms associated with an incorrectly placed baclofen pump, troubleshoot the possible
causes of baclofen pump failure, and realize the limitations of fluoroscopic guidance and the need for appropriately timed CT scans for visualization
of intrathecal catheters. Inadvertent intrathecal baclofen pump placement can have severe consequences for patients' well-being and treatment
outcomes. Judicious use of imaging modalities and clinical judgment are paramount in ensuring that complication rates are kept to a minimum.
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Abstract: 1160
Medically Challenging Cases (report of up to 4 cases)

Transpedicular kyphoplasty for L4 pathologic
compression fracture in a patient with a posterior
vertebral body defect
Uzma Rezvi, Tariq Malik

Introduction
Multiple myeloma is a plasma cell disorder characterized by lytic bone lesions and hypercalcemia. Patient's with this disorder have a propensity to
develop pathologic vertebral compression fractures. Kyphoplasty is a treatment modality that can be used to effectively treat vertebral
compression fractures. Caution should be exercised in patient's with posterior wall vertebral defects due to the concern for neurologic sequelae
from spinal cord compression.

Materials and methods (NA for case report)
N/A

Results/Case report
The patient is a 54 year old male with history of multiple myeloma status post chemotherapy, radiotherapy and previous vertebroplasty and
kyphoplasty presenting with L4 pathologic compression fracture and a concomitant posterior vertebral body defect. Kyphoplasty is relatively
contraindicated in patients with defects in the posterior wall of the vertebral body due to concern for intrathecal spread requiring possible
emergent cord decompression. Under fluoroscopic guidance, a transpedicular approach was used to inject the cement into the vertebral body until
the cement was noted to leak retrograde from the incision ports. The patient experienced significant relief after the procedure.

Discussion
The goal of this case report was to identify the steps taken to perform a kyphoplasty in a patient with a posterior wall vertebral body
defect, recognize the risks and benefits associated with a transpedicular kyphoplasty procedure, and to describe the reasons why a kyphoplasty is
relatively contraindicated in posterior wall vertebral body defects.
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