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risen sharply before COVID. 
Medicine has never been 
an easy career, but our 
predecessors, though working 
hard, seemed to find greater 
reward. Today we have far less 
control over our careers and 
practices. Ten years ago, the 
majority of healthcare was 
delivered in a physician private 
practice setting. Today, the 
majority of physicians are now 
working as employees with 
considerably less autonomy 
or control over their practices.  
Additionally, physicians spend 
less time in caring for patients and increased time spent 
on electronic health records.3,4

These are important concerns for ASRA as represented 
by many past meetings and publications on the topic 
(Figure 1). Although the Society cannot address all of 
the root causes of physician frustration, depression, or 

burnout, we can support 
physician wellness and 
open the conversations 
to address the root 
causes. Furthermore, 
doing so is part of our 
core values, specifically 
the value of Wellness. 
(ASRA’s other core values 
are Integrity, Innovation, 
Inclusiveness, Service, 
and Compassion.) ASRA’s 

focus on Wellness involves mental health, physical 
health, and financial health.

MENTAL HEALTH
At ASRA’s 18th Annual Pain Medicine Meeting this past 
fall, Michael S. Weinstein, MD, MBE, MPH, of Thomas 
Jefferson University in Philadelphia, PA, shared his 
struggles with depression and a suicide attempt as a 
way to open the conversation for all of us. One attendee 
shared, “Thank you for this session, we don’t get to talk 
about this.” 

Dr. Weinstein’s session was very moving, and it allowed 
our colleagues to share with each other in a way I have 
never experienced  at an ASRA meeting nor, in fact, at 
any meeting. The incredible outpouring of emotions, 
sharing similar personal stories, was palpable. This 

President’s Message: ASRA Is Committed to Your 
Wellness – Now More Than Ever

Eugene R. Viscusi, MD
ASRA President

When I originally sat down to write this message a few 
months ago, I wanted to talk about the ways that ASRA is 
helping our members address physician burnout.

I still want to talk to you about the ways that ASRA is 
helping our members address burnout, but the context  
has changed dramatically.

When I originally wrote this message, no one could 
predict where we would be today and what we all had 
experienced. In March, we started hearing reports from 
areas hard hit by COVID-19, like New York City, Detroit, 
and New Orleans, where our colleagues were being 
called to the front-line providing support for intubations, 
managing ICU patients, and staffing emergency 
departments. Anesthesiologists have taken a critical role 
in caring for COVID-19 patients along with the anxieties 
of personal risks to themselves and their families. The 
front-line stories have been shocking and upsetting. 
Some of our members have lost colleagues; others have 
lost friends or family members. At least one physician 
suicide has been linked to COVID–related stresses. 
Still others in our ranks have essentially closed their 
practices to all but essential 
encounters and are unable 
to work experiencing 
financial worries.  

In short – I don’t know 
exactly where you are right 
now, but I am sure you 
are experiencing stresses 
you never imagined a few 
months ago. I hope that 
ASRA can provide a measure 
of support to you wherever you are in your personal 
challenges.

Physician burnout is long-term job stressor that 
leads to feelings of being exhausted, overwhelmed, 
cynical, detached from the job, and a lack of personal 
accomplishment, according to the Medscape National 
Physician Burnout, Depression & Suicide Report.1 Today, 
this is an understatement. As burnout progresses, the 
individual loses perspective and becomes unable to 
target the drivers or find solutions.

Physician burnout and suicides have escalated 
dramatically in the last decade. In Medscape’s 2020 
report, an estimated 41% of physician anesthesiologists 
reported burnout and 4% reported being clinically 
depressed.2 Clearly burnout among physicians had 

“Although ASRA cannot 
address all of the root causes 

of physician frustration, 
depression, or burnout, we can 

address some issues.”
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experience helps us to recognize an important way we 
can help one another – by building a support system with 
open communication. We hope that ASRA can be one 
such support system for its members. We nurture this 
support system in several ways. At the annual meetings, 
for example, we try to foster a community by breaking 
down the meeting to small groups like special interest 
group (SIG) meetings, meet and greet events in the 
exhibit hall, our small-group problem-based learning 
discussions, the “ASRA Let’s Eat” group dinners, and 
several other small group sessions.

We also provide an opportunity to take a break from 
the stressors of daily practice. Whether it is petting a 
dog during a “bark break,” attending a mindfulness 
workshop at the meeting, or dancing the night away at 
our closing party, we want you to escape - even if just for 
a moment - the stressors in your life.

Now that we are experiencing more “virtual” 
connections, I encourage you to engage with others 
through the ASRA Connect Community. You can share 
your stories or ask questions within specific SIG 
communities, or post in the general member area. In 
addition, coming soon is an all-new ASRA Mentoring 
Program where you can be matched with a mentor or 
mentee to work on specific topics – and wellness is 
one of them.

We also have added significantly to our online resources. 
Plus, check out a plethora of wellness resources just 
added to our COVID-19 Resource Center.

PHYSICAL HEALTH
Right in line with mental health is physical health. There 
has been a plethora of evidence linking physical activity 
and mental health for many years now, and the phrase 
“you are what you eat” has been around as long as I 
can remember. In recognition, ASRA has been offering 
a growing wellness program in conjunction with annual 
meetings to help you maintain physical and mental 
balance. During our last two meetings, we offered 
fun run/walk events to get attendees moving before a 
day of learning. We’ve also offered Tai Chi, yoga, and 
mindfulness meditation at meetings. Coupled with those 
activities are efforts to provide a range of food choices 
and plenty of water stations to keep your body nourished 
and hydrated. We continue to evaluate activities and 
programs to support these wellness efforts. Again, on 
our COVID-19 Resource Center, you’ll find several online 
exercise options.

ASRA Resource Area: Professional Issues - 
Wellness and Burnout Prevention

Tools and resources

How to Meditate (article from New York Times) 

Mindfulness: How to Do It. Mindful.org is part of 
Mindful, a nonprofit organization providing resources 
that “celebrate mindfulness, awareness, and 
compassion in all aspects of life.”

Well-Being and Burnout: Take Charge of Your 
Well-Being (toolkit from the American Psychiatric 
Association)

Background

Tips on Coping with Life During a Pandemic

Burnout and Satisfaction With Work-Life Balance 
Among US Physicians Relative to the General US 
Population (article from JAMA)

Job Burnout: How to Spot it and Take Action (from the 
Mayo Clinic)

It Could Happen to You (ASRA News/blog articles)

Physician Burnout Insight and Strategies: The Data 
(presentation from the 16th Annual Pain Medicine 
Meeting by Oscar de Leon-Casasola, MD)

Preventing Occupational Stress in Healthcare Workers 
(article from Cochrane Database Sys Rev)

Stress and Burnout in Anaesthesia (article from 
Current Opinion in Anaesthesiology)

ASRA News Articles

From the Editor’s Desk: This Fall, Have a Heart

Going the Distance: Sustainability in a Regional 
Anesthesia and Pain Medicine Center

From the Editor’s Desk: Feel the Burn 

Electronic Medical Records: Promises, Pitfalls, and 
Pearls for Pain Physicians

Figure 1: ASRA wellness and burnout resources.

https://www.asra.com/page/2791/asra-connect-community
https://www.asra.com/pain-resource/article/147/wellness-and-burnout-prevention
https://www.asra.com/page/2915/take-care-of-yourself-during-covid
https://www.asra.com/page/2900/covid-19-resource-center
https://www.nytimes.com/guides/well/how-to-meditate
https://www.mindful.org/mindfulness-how-to-do-it/
https://members.asra.com/pain-resource/wellness/well-being-and-burnout-take-charge-of-your-well-being/
https://members.asra.com/pain-resource/wellness/well-being-and-burnout-take-charge-of-your-well-being/
https://members.asra.com/pain-resource/wellness/4610-2/
https://members.asra.com/pain-resource/wellness/burnout-and-satisfaction-with-work-life-balance-among-us-physicians-relative-to-the-general-us-population/
https://members.asra.com/pain-resource/wellness/burnout-and-satisfaction-with-work-life-balance-among-us-physicians-relative-to-the-general-us-population/
https://members.asra.com/pain-resource/wellness/burnout-and-satisfaction-with-work-life-balance-among-us-physicians-relative-to-the-general-us-population/
https://www.mayoclinic.org/healthy-lifestyle/adult-health/in-depth/burnout/art-20046642
https://members.asra.com/pain-resource/wellness/it-could-happen-to-you/
https://members.asra.com/pain-resource/wellness/physician-burnout-insight-and-strategies-the-data/
https://members.asra.com/pain-resource/wellness/preventing-occupational-stress-in-healthcare-workers/
https://members.asra.com/pain-resource/wellness/stress-and-burnout-in-anaesthesia/
From the Editor’s Desk: This Fall, Have a Heart
https://www.asra.com/asra-news/article/191/going-the-distance-sustainability-in-a-r
https://www.asra.com/asra-news/article/191/going-the-distance-sustainability-in-a-r
https://www.asra.com/asra-news/article/175/from-the-editor-desk-feel-the-burn
https://www.asra.com/news/142/electronic-medical-records-promises-pitf
https://www.asra.com/news/142/electronic-medical-records-promises-pitf


5
American Society of Regional Anesthesia and Pain Medicine

2020

FINANCIAL HEALTH
Newer to the ASRA offerings is ASRA’s BLOC (Business 
Leadership Online Courses), which provides in-depth 
training on negotiating, financial management, and 
building a successful team. These courses provide 
practical skills that can improve your financial well-
being and that of your practice. They provide CME but 
do not require a plane ticket – you can do it all from the 
comfort of your home or office, which may be appealing 
to those struggling to manage another wellness 
concept – work/life balance. Get more information on 
these courses at www.asra.com/bloc. ASRA’s Practice 
Management portfolio has been extremely popular. 
These tools help empower us to understand our practice 
and take control of our careers.  

CALL TO ACTION
Please take part in our wellness activities – whether they 
be in person or online – and let us know if you find them 
helpful as well as what else we can provide. Although I’ve 
identified several wellness projects within ASRA, there is 
still great need for more resources. I invite every member 
who has expertise and wants to help us build our physician 
wellness resources to send a brief introductory email with 
your areas of interest to ASRAmembership@asra.com by 

June 1. Would you step forward to contribute your time 
to a Wellness SIG? We will be developing a resource area 
with research, tools, and more information in the hope 
that we can take care of ourselves first in order to be the 
best caregivers for others. 
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a battle of unprecedented 
proportion without the tools 
they need to care for patients 
or themselves.

Out of this darkness, there have 
been glimmers of hope that 
have emerged. Communities 
have bonded together to assist 
the vulnerable, cheered at a 
distance for those in isolation, 
and shared precious resources. 
Healthcare providers have 
managed to supply astounding 
ingenuity to address the 
medical management of 
our patients and equipment 
shortages.

Only time will tell what our 
situation will be in a week, month or year. However, I hope 
you find this special edition a welcome distraction from 
the reality that we are all facing.

Please, stay safe.

Kristopher M. Schroeder, MD
Associate Professor

University of Wisconsin School 
of Medicine and Public Health

Madison, Wisconsin
ASRA News Editor

To My Colleagues on the Front Lines,

It is amazing how quickly a situation can shift. Less than 
a month ago, I was planning my trip to the ASRA annual 
meeting with unbridled enthusiasm. My wife and I were 
planning to travel to San Francisco without our children 
and attempt to put our footprints all over the city. We had 
arranged to view Hamilton and had managed to secure 
fantastic seats. The ASRA News was planning to provide 
a special edition that would provide some novel “How I do 
it” articles and would have been made available in print 
format to all meeting attendees. These types of articles 
are historically our most popular offerings and attempt 
to provide practical advice from physician colleagues 
working to provide patient care.

As of this writing, we are now in a profoundly different 
situation than what existed a short time ago. Professional 
meetings are cancelled, travel has been brought to a 
standstill, schools are closed, our email inboxes are 
flooded with COVID preparation communications, news 
outlets are a source of constant updates on the number 
of dead and dying, hospitals are filling/full and our 
patients and colleagues are falling ill and dying. Added 
to this, healthcare providers are being asked to leap into 

From the Editor’s Desk: How I Do It Spring Special 
Edition 2020
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“I hope you find this special edition a welcome distraction 
from the reality that we are all facing.”
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ends at the adductor hiatus. The start is demarcated by 
the intersection of the medial border of the adductor 
longus with the medial border of the sartorius. The 
vastoadductor (or vasoadductor) membrane creates a 
roof for a portion of the aponeurotic tunnel; this covered 
portion is sometimes referred to as the “AC proper”1 
(Figure 3). 

The AC’s components (Figure 4) vary anatomically, 
resulting in sometimes conflicting studies and sources. 
The saphenous nerve is consistently located in the AC and 
contributes to the patellar plexus and the subsartorial 
plexus. Although the medial femoral cutaneous nerve is 
noted as being in the canal in up to 61% of cadavers, other 
descriptions note that it is not contained within the AC.2,3 
The anterior cutaneous branch of the obturator nerve is 
inconsistent in its location within the AC (21%), as is the 
superior medial genicular nerve.2,4 The genicular branch of 
the posterior division of the obturator nerve is more likely 
to be located in the distal AC.4,5 It is important to note that 
nerves located in the AC do not necessarily equate with 
nerves blocked by an ACB.

HISTORY OF THE SAPHENOUS NERVE BLOCK
Historically, saphenous nerve blocks were performed 
as cutaneous field blocks using an above-the-knee 
femoral paracondylar approach or below the knee using 
the greater saphenous vein as a landmark. In 1993, van 
der Wal et al demonstrated a more proximal method of 
blocking the saphenous nerve using a landmark-based, 
loss-of-resistance, transsartorial approach.6 

How I Do It: Saphenous Nerve Block

Paul DeMarco, MD
Assistant Professor of 

Anesthesiology

Ashley Matthews Shilling, MD 
Associate Professor 

of Anesthesiology and 
Orthopaedic Surgery

University of Virginia Department of Anesthesiology
Charlottesville, Virginia

The saphenous nerve can be elusive, and the multitude 
of approaches to blocking it only adds to the complexity 
of understanding and mastering its course. The nerve 
can be blocked essentially anywhere from the neuraxis 
and lumbar plexus to where it courses distally at the 
medial malleolus. When in doubt on a multiple-choice 
test, “all of the above” is likely correct. The suprainguinal 
fascia iliaca block will anesthetize the saphenous nerve: 
true. Local anesthetic administered in the distal femoral 
triangle blocks the saphenous nerve: true. The adductor 
canal (AC) block anesthetizes the saphenous nerve: true. 
A medial ring block in the supracondylar region blocks 
the saphenous nerve: true. However, studies describing 
the AC block, one of the most common approaches to 
saphenous nerve blockade, are frequently inconsistent and 
sometimes use incorrect terminology. Therefore, starting 
with a basic anatomy review is prudent.

SAPHENOUS NERVE ANATOMY
The saphenous nerve (nerve roots L3–L4) is the femoral 
nerve’s largest cutaneous branch and originates from 
its posterior branch (Figure 1). The nerve runs lateral 
to the superficial femoral artery (SFA) in the AC, also 
known as Hunter’s canal or the subssartorial canal. 
The nerve is initially located lateral to the artery, then 
it crosses the SFA anteriorly and runs medially with the 
SFA until emerging from the AC with the saphenous 
branch of the descending genicular artery (SDGA). That 
small arterial branch can be useful in identifying the 
nerve distally in the thigh. After the nerve pierces the 
fascia lata between the gracilis and sartorius muscles, 
it divides into the infrapatellar and distal saphenous 
branches. The infrapatellar branch innervates the anterior 
inferior knee capsule and the skin below the patella. The 
distal saphenous branch courses laterally to the great 
saphenous vein in the lower leg, innervating the skin of 
the lower leg medially and sending off a branch into the 
medial ankle. 

ADDUCTOR CANAL ANATOMY
John Hunter described the AC in the 18th century; it is 
typically defined by its surrounding structures. The canal 
is bordered laterally by the fascia of the vastus medialis, 
posteromedially by the fascia of the adductor longus and 
magnus, and anteriorly by the sartorius muscle (Figure 
2). The true AC begins at the distal femoral triangle and 

“The saphenous nerve 
can be elusive.”
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Figure 1: Femoral and saphenous nerve. Image from ASRA Image Bank.

Figure 2: An ultrasound image of cross-section of the 
proximal adductor canal where the medial border of the 
sartorius intersects the medial border of the adductor 
longus (yellow arrow).

Figure 3: Ultrasound image of the adductor canal with the 
yellow arrow demarcating the vastoadductor membrane.
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The authors compared the three approaches for 
blocking the saphenous nerve and found the proximal 
transsartorial approach to be 80% successful with 
the more distal approaches less successful (65% for 
paracondylar and 40% for saphenous vein landmark). 
In a cadaveric study, Horn and colleagues identified the 

saphenous nerve as it exited the adductor canal and 
demonstrated its consistent course with the saphenous 
branch of the SDGA.7 Manickam et al then described 
ultrasound guidance for a saphenous nerve block more 
proximal in the adductor canal in a small descriptive 
study of patients undergoing foot and ankle surgery.8 

Adductor canal components
Superficial femoral artery

Superficial femoral vein 

Saphenous nerve

Saphenous branch of descending genicular artery

Genicular branch of obturator nerve

+/- Medial femoral cutaneous nerve

+/- Anterior cutaneous branch of obturator nerve

+/- Superior medial genicular nerve from vastus 
medialis nerve

Surgical indications

Knee joint procedures, including total or partial knee 
arthroplasty

Ligamentous knee reconstruction 

Rescue block for minor arthroscopic knee surgery

Saphenous vein stripping

Saphenous vein harvesting

Foot and ankle surgery

Figure 4: AC components. Figure 6: AC block surgical indications.

Figure 5: Schematic transverse sections through the proximal (A) and distal (B) adductor canal.

ABr, anterior branches of nerve to vastus medialis; AL, adductor longus; AM, adductor magnus; AON, anterior division obturator nerve; F, fascia of vastus 
medialis; FT, femoral triangle; G, gracilis; GBON, genicular branch of obturator nerve; PB, posteromedial branch of nerve to vastus medialis; PON, 
posterior division of obturator nerve; RF, rectus femoris; S, sartorius; SMGN, superior medial genicular nerve; SN, saphenous nerve; VAM, vastoadductor 
membrane; VI, vastus intermedius; VM, vastus medialis; VMOA, aponeurosis of vastus medialis obliquus; VMOBr, branches to vastus medialis obliquus. 
Reprinted with permission from Philip Peng Educational Series.12   
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In 2011, a study of continuous AC blocks for adjuvant 
postoperative analgesia in eight patients undergoing 
total knee arthroscopy was published that found the 
new block preserved quadriceps muscle strength and 
improved mobilization.9 A study by Marian and colleagues 
demonstrated that an ultrasound-guided AC block 
approaching the saphenous nerve lateral to the SFA was 
more successful than the distal transsartorial saphenous 
nerve block approach using the SDGA as a landmark.10 

A 22-person volunteer study by Wong et al helped to 
better define the AC and its relation to surface anatomy 
in healthy volunteers.11 The authors demonstrated that 
the midpoint between the anterior superior iliac spine 
and patella is proximal to the start of the AC and is more 
consistently the location of the distal femoral triangle. This 
finding suggests that many of the studies performing AC 
blocks at the mid-thigh level targeting the anterolateral 

portion of the SFA are not actually performing AC blocks 
but rather distal femoral triangle blocks. 

A more recent cadaver study helped differentiate distal 
femoral triangle blocks from proximal AC blocks and 
define the contents that ACs block. Using a 10 mL dye 
injection in a proximal AC block, the authors found spread 
to the saphenous nerve as well as the posteromedial 
branch of the nerve to vastus medialis (NVM).12 
Additionally, the superior medial genicular nerve branch 
from the NVM and the genicular branch of obturator nerve 
were stained with this small volume injected into the AC 
(Figure 5). This is significant because while not in the AC 
proper, the posteromedial branch of the NVM innervates 
the medial knee capsule. The authors concluded that 
both the distal femoral triangle block and the proximal AC 
may offer significant analgesia to the knee joint through 
blockade of the saphenous nerve, posteromedial branch of 

Figure 7: Mid-thigh imaging that demonstrates the distal 
femoral triangle.

Figure 8: Ultrasound placement that demonstrates a 
proximal adductor canal block.



11
American Society of Regional Anesthesia and Pain Medicine

2020

femoral triangle or proximal AC block is likely beneficial 
secondary to blockade of the posterior branch of NVM. 
For procedures below the knee, a more distal AC block 
may minimize the significant motor weakness that can 
accompany blockade of the proximal motor branches of 
the NVM. 

SUPPLIES
• High-frequency linear ultrasound probe
• 80 mm 22-gauge needle
• 10–15 mL of local anesthetic of choice

POSITIONING/TECHNIQUE/APPROACH
Position the patient supine with the leg slightly externally 
rotated. Place the high-frequency ultrasound transducer 
over the anteromedial thigh, usually starting in the 
mid-thigh (Figure 7). Move the probe axially to find the 
superficial femoral artery, which should be located 
below the boat-shaped sartorius muscle. Move the probe 
caudally to identify the vastus medialis, adductor longus, 
and adductor magnus (Figure 8). The AC is defined where 

the NVM, superior medial genicular nerve, and genicular 
branch of obturator nerve, but the distal AC block was 
associated with greater motor sparing of other NVM 
branches.

The search to find the perfect motor-sparing analgesic 
block for early-ambulating total knee arthroscopy patients 
who are at risk for falls with or without a peripheral nerve 
block has instigated many studies comparing different 
approaches. In a meta-analysis, the AC block was shown 
to be noninferior to a femoral nerve block for outcomes 
of pain scores and opioid consumption with spared motor 
function. As noted, whether the blocks included in the 
studies were a true AC block or a distal femoral triangle 
block can be debated.13 Nonetheless, both blocks offer 
motor-sparing advantages over a femoral nerve block with 
analgesia to some (of the many) nerves innervating the 
knee joint. 

INDICATIONS
Figure 6 provides an overview of surgical indications 
for an AC block. For a procedure on the knee, a distal 

Figure 9: Ultrasound image of proximal adductor canal demonstrating the saphenous nerve.
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the medial border of vastus medialis intersects the medial 
border of adductor longus. The saphenous nerve should 
be hyperechoic and lateral to the SFA at this position.

Sometimes, the nerve is not visible or can be confused 
with the posteromedial branch of NVM. The needle 
approaches the nerve from a lateral to medial direction 
either in the fascial plane between the sartorius and 
vastus medialis muscle or by traversing the sartorius 
muscle (Figure 9). The injection must not only be 
subsartorial, but also in the aponeurotic plane that 
surrounds the nerve and vessel. If local anesthetic 
is injected into the AC proper, it should spread 
circumferentially around the artery and nerve as opposed 
to a more horizontal linear distribution under the sartorius 
muscle.

A more distal approach can be used when the sensory 
block must be below the knee. Determine the true AC and 
follow the SDGA distally. The nerve should be located in 
close proximity, although it may not be visualized. Insert 
the needle in a lateral to medial direction, and inject 5–10 
mL of local anesthetic to block the saphenous nerve.

PEARLS
• The choice of a block site should involve thoughtful 

consideration of patient priorities, such as optimizing 
analgesia or avoiding motor blockade. 

• Remember that a good choice for a procedure on the 
knee is a distal femoral triangle or proximal AC block, 
along with other supplemental blocks (obturator, 
sciatic, interspace between the popliteal artery and 
capsule of the posterior knee, intermediate femoral 
cutaneous nerve, lateral femoral cutaneous nerve) for 
more complete coverage of the knee. 

• Low volumes of local anesthetic (10–15 mL) are 
sufficient to provide a successful block, although ideal 
dose studies are still needed.

• Larger volumes of local anesthetic may cause greater 
spread with the potential for increased motor block or 
more extensive sensory block.

• Incremental dosing and frequent aspiration are always 
prudent when performing an AC block because the 
target nerve is close to the superficial femoral artery 
and vein. 
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With PVB, deposit local anesthetic between the pleural 
and costotransverse ligament under ultrasound 
guidance using either an in-plane or out-of-plane 
needle approach. For the out-of-plane technique, hold 
the transducer (linear or curvilinear, depending on the 
patient’s body habitus) in the sagittal plane, allowing for 
a linear needle trajectory perpendicular to the skin 
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Breast surgery is commonly performed for a variety of 
indications (eg, abscess drainage, benign lump removal, 
cosmesis). However, a common indication for breast 
surgery in a vulnerable patient population is for breast 
cancer excision. Therefore, this article will focus on the 
provision of anesthesia and analgesia for oncologic breast 
surgery. 

Breast cancer is the most commonly diagnosed cancer in 
women, and standard surgical therapy has undergone a 
number of substantial changes in recent years. The once-
popular radical mastectomy is now rarely used. Newer 
techniques include the modified radical mastectomy, 
simple mastectomy, and sentinel lymph node biopsy 
(SLNB), described in Table 1.1 When considering regional 
anesthetic (RA) techniques for breast surgery, physicians 
must have a significant understanding of the types of 
breast surgery, correlating innervation, and RA technique 
efficacy (Table 2) to tailor a patient-specific analgesic and 
anesthetic plan.

BREAST INNERVATION SIMPLIFIED
The innervation of the breast is complex. Branches of 
the cervical spinal cord and brachial plexus give way to 
the supraclavicular nerves (C3–C4) as well as the lateral 
(C5–C7) and medial (C8–T1) pectoral nerves. Those nerves 
innervate the infraclavicular region and the pectoral 
muscles, respectively. In the thoracic region, the anterior 
rami of the spinal nerves give way to the corresponding 
intercostal nerves supplying their respective dermatome 
(Figure 1). The intercostobrachial nerve (T2) typically 
innervates the axilla, whereas T2–T6 innervate the anterior 
and lateral chest wall.2

A variety of RA techniques may provide effective analgesia 
for breast surgery. The options highlighted in Table 2 and 
Figure 2 include paravertebral blockade (PVB), erector 
spinae plane block (ESPB), and pectoral nerve block 
(PECS II). Epidural analgesia and serratus plane blocks 
are additional techniques for effective breast analgesia. 

THORACIC PARAVERTEBRAL BLOCKADE 
Thoracic PVB provides analgesia by blocking transmission 
at the level of the spinal nerves, attaining unilateral and 
segmental block of the somatic and sympathetic systems. 
The paravertebral space is surrounded by the vertebral 
body and disc as a base, parietal pleura anterolaterally, 
transverse process and superior costotransverse 
ligament posteriorly, and endothoracic fascia between the 
ligament and pleura.3 The thoracic paravertebral space 
communicates with the epidural space medially and with 
the intercostal space laterally.1,3

Figure 1: Relevant dermatomes of the breast.

Image courtesy of Steven Ethier, DO.
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(Figure 3). The pleura is visible in that plane between the 
ribs laterally and the transverse processes medially. In 
the transition from rib to transverse process, the bone 
image appears larger and squarer as the transducer 
is moved more medially (Figure 4). Hydrodissect with 
sterile saline to estimate the needle tip location when 
using an out-of-plane technique, with the downward/
anterior bowing of pleura, or loss of reflection of 
saline upward/posterior, indicating injection into the 
paravertebral space. This is the preferred regional 
anesthetic technique at our institution and has provided 
effective surgical anesthesia for a variety of oncologic 
breast and thoracic procedures.

Local anesthetic may be deposited at a single site or 
at multiple spinal nerve levels. A single injection of 
high-volume (15–20 mL 0.5% bupivacaine) can reliably 
produce a somatic block over five dermatomes and a 
sympathetic block over eight dermatomes.3 Current 
evidence also demonstrates that a single injection of 
15–20 mL 0.375%–0.5% bupivacaine is as effective 
as multiple injections of 3–4 mL per site in covering 
approximately five dermatomes.3 

Figure 2: Anatomic locations of common regional and 
neuraxial blocks used for breast surgery.

Reprinted with permission from EPFL, Visible Human Visualization 
Software, http://visiblehuman.epfl.ch and Gold Standard Multimedia 
(GSM) http://www.gsm.org.

Type of Breast Surgery Regional Anesthesia Implications

Radical mastectomy  - Removal of breast, areola, skin, underlying pectoralis muscles, and axillary lymph nodes
 - Rarely performed

Modified radical 
mastectomy

 - Spares pectoralis muscles
 - Similar efficacy relative to radical mastectomy with improved cosmesis 

Simple mastectomy  - Removal of breast tissue, nipple, areola, skin

Sentinel lymph node 
biopsy, axillary lymph 
node dissection

 - Requires incision within the axilla (T1) and more extensive dissection
 - Axillary anesthesia may be challenging and may require supplementation by surgical team

Reconstruction or tissue 
expander placement

 - Can be unilateral or bilateral, concurrent with mastectomy or at later date
 - Extended surgical duration and sub-muscular involvement or the need for significant 

muscle relaxation may necessitate general anesthesia

Table 1: Breast surgeries and their regional anesthesia implications.

“Physicians must have a significant understanding of 
the types of breast surgery, correlating innervation, 

and RA technique efficacy.”
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To facilitate surgical anesthesia, use of low-volume 
PVBs at a number of spinal nerve levels may improve 
efficacy. This can be done by skipping one to two 
segments in between injections and using a decreased 
volume (approximately 8–12 mL) of local anesthetic. 
This will not only ensure coverage of more than five 
dermatomes but also minimize spread into the epidural 
space and decrease the risk of a bilateral sensory 
blockade.3 Determination of PVB injection sites should 
be guided by knowledge of the planned surgical site (eg, 
sentinel lymph node biopsy, axillary involvement, upper- 
versus lower-quadrant lesions) (Figures 3 and 4 and 
Table 3).

PVB’s advantages for breast surgery include improved 
postoperative pain scores, reduced analgesic 
consumption, and potential avoidance of general 
anesthesia.1 Evidence also indicates that the incidence and 
severity of chronic pain may be reduced following breast 
surgery performed under PVB.1 In addition, physical and 
mental well-being may be significantly improved with 
the use of paravertebral analgesia.4 Initial retrospective 
studies created excitement for its use by demonstrating 
a decreased breast cancer recurrence rate with PVB 
versus opioid-based analgesic regimens. Unfortunately, a 
recently published multicenter trial failed to demonstrate 
a significant cancer recurrence benefit associated with 

Regional Anesthetic Key Points

Thoracic paravertebral 
block (PVB)

 - Can be used as the primary anesthetic
 - Higher risk of pleural puncture
 - Requires multiple injections, especially for surgical anesthesia (three for unilateral 

and four, two on each side, for bilateral), although a single injection at T2 or T3 can be 
performed for analgesia 

 - Potentially more uncomfortable for patients
 - 15-minute onset time, 12–18 hours duration
 - Lacks ability to provide analgesia to pectoral muscles
 - May require adherence to ASRA guidelines on anticoagulation for neuraxial procedures 

(based on physician’s clinical judgment)

Pectoral nerve block II 
(PECS II)

 - Can be used as the primary anesthetic
 - No available evidence to determine superiority of PVB versus PECS
 - One needle insertion with local anesthetic injection between two separate muscle planes
 - Provides analgesia to pectoral muscles
 - Can be done supine and may be more comfortable for patients or easier to perform in 

anesthetized patients

Erector spinae plane 
block

 - Deposits local anesthetic posterior to transverse process
 - Decreased risk of pleural puncture
 - Not a neuraxial technique
 - Technically easier to perform
 - More research required to determine utility and efficacy of the block
 - Likely will not provide surgical anesthesia and will be used for postoperative analgesia

Thoracic epidural

 - Can be used as the primary anesthetic or for postoperative analgesia
 - High failure rate (approximately 20%)1
 - Increased risk of hypotension (with upper thoracic blockade), urinary retention, and side 

effects of epidural opioid administration
 - Can redose the catheter or run an infusion
 - Requires adherence to ASRA guidelines on anticoagulation for neuraxial procedures

Table 2: Differences between regional anesthesia techniques for breast surgery.
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PVB.5 When compared with epidural anesthesia, PVBs are 
associated with a decreased incidence of hypotension, 
urinary retention, respiratory issues, and postoperative 
nausea and vomiting.3

Risk factors specific to PVB include pleural puncture 
(1.1%) or pneumothorax (0.5%), inadvertent epidural or 
spinal injection, transient ipsilateral Horner’s syndrome 
(2%), and sensory changes to the arm.3 The block may 
also be associated with a high degree of systemic 
local anesthetic absorption, and patients should be 
monitored closely for the development of local anesthetic 
systemic toxicity. In our extensive clinical experience, 
PVBs also appear to be associated with greater patient 
discomfort compared to other blocks (ie, PECS II). 
Pleural puncture is rare, usually associated with minor 
clinical significance, and can generally be managed 
conservatively with observation and a high index of 
suspicion for the development of pneumothorax (0.5% 
incidence).3 Epidural injection may be more common with 
larger volumes (> 25 mL) of injectate, and intrathecal and 
intravascular injections can be minimized by aspirating 
prior to local anesthetic injection.3 Horner’s syndrome 
(ie, oculosympathetic palsy) can result from sympathetic 
blockade traversing cephalad to the stellate ganglion or 
to sympathetic preganglionic fibers. If it occurs bilaterally, 
significant epidural spread should be considered, and 
patients should be monitored closely for the development 
of hypotension, respiratory depression, and motor 
weakness. Lastly, sensory changes in the arm can occur 
from a superior PVB (ie, T1) and local anesthetic spread to 
C8 and T1.3

PECTORAL NERVE BLOCK
PECS blocks are becoming an increasingly popular 
technique for the provision of breast analgesia. PECS 
I blocks the medial and lateral pectoral nerves, which 
are situated in between the pectoralis minor and major 

Figure 3: Probe position for out-of-plane paravertebral 
block.

Image courtesy of Steven Ethier, DO.

Figure 4: Ultrasound images of paravertebral block via out-of-plane technique.



17
American Society of Regional Anesthesia and Pain Medicine

2020

muscles on the anterolateral chest. PECS II includes the 
PECS I block and an injection of local anesthetic into a 
plane more lateral on the chest wall and between the 
pectoralis minor and serratus anterior muscles, targeting 
the lateral cutaneous branches of the intercostal nerves, 
long thoracic nerve, and thoracodorsal nerve (Figure 
5).2 PECS II has been shown to be associated with lower 
postoperative pain scores and opioid consumption similar 
to PVB. However, the data is currently limited in terms 
of confirming which block is superior and they can both 
provide surgical anesthesia. The PECS block may be better 
tolerated by patients and easier to perform in the setting 
of decreased ancillary support or in an anesthetized 
patient. More extensive surgeries may require additional 
blocks to provide coverage for axillary procedures or 
medial breast analgesia.6 

ERECTOR SPINAE PLANE BLOCK 
Since the ESPB was first described, the number of 
clinical scenarios that might benefit from it has increased 
exponentially. The ESPB consists of an injection of local 
anesthetic between the erector spinae muscles and 
transverse processes of the desired vertebrae. The 
mechanism of analgesic effect for the ESPB is somewhat 

unclear and may be related to either anterior diffusion to 
spinal nerve roots or lateral spread to intercostal nerves.7 
Similar to PVB, ESPBs can be performed with needle 
insertion in or out of plane relative to the ultrasound probe 
and with single or multiple injections (Figure 6). With an 
ESPB, the needle target is posterior to the transverse 
process itself, and the presence of this bony impediment 
should minimize the risk of inadvertent pleural puncture. 
To provide maximal analgesic efficacy, local anesthetic is 
visualized layering beneath the erector spinae muscle. 

Although ESPB’s ability to provide surgical anesthesia is 
currently not well understood, multiple published case 
reports have described its successful use as the primary 
anesthetic for breast surgery. One of ESPB’s potential 
advantages is its ability to improve postoperative pain 
over multiple dermatomes with a single injection. ESPBs 
may also be technically easier to perform and less likely 
to result in uncontrolled bleeding that leads to significant 
nerve or lung injury. However, few studies have proved 
or disproved those theoretical benefits. ESPBs are also 
closely associated with highly vascularized muscle planes, 
and a few cases of local anesthetic systemic toxicity have 
been reported.7

Table 3: Summary of chest wall innervation, breast surgeries, and analgesic procedures.2
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SERRATUS PLANE BLOCK
The serratus plane block is another useful adjunct for 
chest surgery and is performed more lateral and caudad 
than the PECS II at the fifth rib in the midaxillary line. 
Local anesthetic is deposited between the serratus 
anterior and the latissimus dorsi muscles, with the 
thoracodorsal artery being an indicator of the plane’s 
location, to provide a sensory block to the T2–T9 
dermatomes via extended intercostal nerve coverage. 
Local anesthetic can also be deposited in the plane deep 
to the serratus anterior muscle with similar analgesic 
efficacy. A PECS I block is required to provide analgesia 
to pectoral muscles, and, similar to a PECS II block, 
medial breast incisions will require local anesthetic 
supplementation.2 

HOW I DO IT: PVB FOR BREAST SURGERY
In our clinical practice, a thoracic PVB is generally 
performed with ultrasound guidance with the probe 
oriented in the sagittal plane and the needle inserted out of 
plane relative to the probe. To provide surgical anesthesia, 
PVBs are generally performed at T2, T4, and T6. Essential 
equipment includes the ultrasound machine (linear probe 

of 10–13 MHz), local anesthetic, chlorhexidine or iodine prep 
solutions, block needle (typically 5 cm, rarely 10 cm), three-
way stopcock, multiple sterile saline flushes, transparent 
dressing (or ultrasound probe cover for bilateral surgery), 
ultrasound gel, sterile gloves, additional faculty to assist 
with positioning and local anesthetic injection, and sedative 
and rescue medications.

With the patient seated, apply standard ASA monitors, 
administer supplemental oxygen, and initiate intravenous 
fluid administration. Sedation generally includes midazolam 
(2 mg) and/or fentanyl (50–100 mcg). Following sterile prep, 
position the ultrasound probe in the sagittal plane adjacent 
to the planned vertebral level approximately 3 cm off of 
the midline of the spine (Figure 3). Scanning from medial 
to lateral, first identify the transverse process and rib, 
taking note of their transition by change in shape and depth 
(Figure 4). Both structures will be seen in cross-section 
with pleura located anterior to the cephalad and caudad 
bony structures. Targeted injections should occur after the 
transition from rib to transverse process (the transverse 
process is located more medially and appears more 
squared-off in appearance).

Figure 5: Ultrasound anatomy of pectoral nerve block II.12

Pmaj—pectoralis major; Pmin—pectoralis minor; Serr—serratus anterior.
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Taking note of the depth of the pleura, center the 
structure on the ultrasound screen and anesthetize the 
patient’s skin with lidocaine lateral and adjacent to the 
middle of the probe. The costotransverse ligament is 
located posterior to the pleura (occasionally difficult to 
visualize on ultrasound imaging) and injections in the 
space between the costotransverse ligament and pleura 
should provide effective PVB. Insert the block needle 
approximately 1–2 cm less before the pleura using the 
depth indicators on the nerve block needle. The local 
anesthetic for the block and a syringe of sterile saline 
are attached to the block needle via a three-way 
stopcock, initially open to saline and previously 
flushed with saline to remove all air. Give a small but 
firm push of the saline flush to provide an estimation 
of needle tip position. Advance the needle in small 
increments until the saline is no longer seen reflecting 
superficially from the pleura. Placing the needle tip in 
the paravertebral space will result in anterior pleural 
deflection in a bowing-like manner and can usually be 
visualized spreading superiorly and inferiorly in adjacent 
paravertebral spaces. Skip one or two levels between 

injection points, depending on the incision site (eg, SLNB 
in axilla), tumor location, or patient anatomy. 

Once the block is completed, place the patient supine. 
The onset time is approximately 15 minutes, and block 
duration is generally 12–18 hours. 

Intraoperative management with a planned surgical 
PVB typically consists of sedation with a propofol 
infusion and supplementation with 50–100 mcg fentanyl 
or 10–25 mg intermittent ketamine boluses. Be vigilant 
regarding local anesthetic systemic toxicity. Given 
the large volume of local anesthetic and the long-
acting nature of bupivacaine, a maximum dose of local 
anesthetic on all patients is based on ideal body weight. 
It should be noted that the axilla is not as reliably 
covered with a PVB. Therefore, calculate the remaining 
anesthetic available for the surgeon to use 
intraoperatively, should supplementation be required. 
Communicate the dose of available local anesthetic to 
the intraoperative staff to discuss during their surgical 
preoperative timeout. 

Figure 6: In-plane approach to erector spinae plane block.
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RA VERSUS GENERAL ANESTHESIA FOR 
BREAST SURGERY AND CANCER RECURRENCE
The ability of anesthetic technique (ie, RA or general 
anesthesia) to affect cancer recurrence rates following 
curative oncologic surgery has received significant 
academic attention. Theory suggests that RA may 
reduce recurrence rates by reducing the perioperative 
requirement for analgesics that diminish immune system 
function. However, no current high-quality data confirms 
that theory. 

In 2019, The Lancet published a multicenter study of 
patients undergoing breast cancer resection who were 
randomized to receive either PVB and propofol infusion or 
general anesthesia with sevoflurane and opioids. Primary 
outcome measurements included local and metastatic 
recurrence, whereas secondary outcomes included 
incisional pain at 6 and 12 months. The researchers 
found that RA did not reduce recurrence rates compared 
to general anesthesia, nor did it affect the incidence of 
persistent incisional or neuropathic breast pain.5

Nonetheless, growing numbers of laboratory and animal 
studies correlate the choice of anesthetic drug with 
activity of cancer cells. However, high-quality, randomized, 
controlled clinical trials are few and far between. Thus, 
although anesthetic agents may affect cancer cells, 
there remains only limited data to suggest a change in 
practice with regard to preventing recurrence for patients 
undergoing oncologic surgery.8–11

REFERENCES

1. Sherwin A, Buggy DJ. Anaesthesia for breast surgery. BJA Educ. 
2018;18(11):342–348. https://doi.org/10.1016/j.bjae.2018.08.002

2. Woodworth G, Ivie RMJ, Nelson SM, Walker CM, Maniker RB. 
Perioperative breast analgesia: a qualitative review of anatomy and 
regional techniques. Reg Anesth Pain Med. 2017;42(5):609–631. 
https://doi.org/10.1097/AAP.0000000000000641

3. Karmakar MK. Thoracic paravertebral block. Anesthesiology. 
2001;95(3):771–780. https://doi.org/10.1097/00000542-200109000-
00033 

4. Karmakar MK, Samy W, Li JW, et al. Thoracic paravertebral block 
and its effects on chronic pain and health-related quality of life after 
modified radical mastectomy. Reg Anesth Pain Med. 2014;39:289-
298. https://doi.org/10.1097/AAP.0000000000000113

5. Sessler DI, Pei L, Huang Y, et al. Recurrence of breast cancer after 
regional or general anaesthesia: a randomised controlled trial. 
Lancet. 2019;394(10211):1807–1815. https://doi.org/10.1016/S0140-
6736(19)32313-X

6. Parras T, Blanco R. Pecs blocks. https://www.wfsahq.org/
components/com_virtual_library/media/7ef4612aa547d759a2e240
87424e9bba-ATOTW346.pdf. Published January 31, 2017. Accessed 
February 23, 2020. 

7. Pourkashanian A, Narayanan M, Venkataraju A. The erector spinae 
plane block: a review of current evidence. https://www.wfsahq.org/
components/com_virtual_library/media/435d726bce0438186341fc2
e8bd688ec-atow-414-00.pdf. Published December 3, 2019. Accessed 
February 23, 2020.

8. Buckley A, McQuaid S, Johnson P, Buggy DJ. Effect of anaesthetic 
technique on the natural killer cell anti-tumour activity of serum 
from women undergoing breast cancer surgery: a pilot study. Br 
J Anaesth. 2014;113(Suppl 1):i56–i62. https://doi.org/10.1093/bja/
aeu200

9. Buggy DJ, Wall T. Can anaesthetic-analgesic technique during 
cancer surgery of curative intent influence recurrence or 
metastasis? An update. Br J Anaesth. 2019;123(6):e525–e526. 
https://doi.org/10.1016/j.bja.2019.07.023

10. Desmond F, McCormack J, Mulligan N, et al. Effect of anaesthetic 
technique on immune cell infiltration in breast cancer: a follow-up 
pilot analysis of a prospective, randomised, investigator-masked 
study. Anticancer Res. 2015;35(3):1311–1319. http://ar.iiarjournals.
org/content/35/3/1311.full

11. Garg, R. Regional anaesthesia in breast cancer: benefits beyond 
pain. Indian J Anaesth. 2017;61(5):369–372. https://doi.org/10.4103/
ija.IJA_292_17

12. Yalamuri S, Klinger RY, Bullock WM, et al. Pectoral fascial (PECS) I 
and II blocks as rescue analgesia in a patient undergoing minimally 
invasive cardiac surgery. Reg Anesth Pain Med. 2017;42(6):764–766. 
https://doi.org/10.1097/AAP.0000000000000661

https://doi.org/10.1016/j.bjae.2018.08.002
https://doi.org/10.1097/AAP.0000000000000641
https://doi.org/10.1097/00000542-200109000-00033
https://doi.org/10.1097/00000542-200109000-00033
https://doi.org/10.1097/AAP.0000000000000113
https://doi.org/10.1016/S0140-6736(19)32313-X
https://doi.org/10.1016/S0140-6736(19)32313-X
https://www.wfsahq.org/components/com_virtual_library/media/7ef4612aa547d759a2e24087424e9bba-ATOTW346.pdf
https://www.wfsahq.org/components/com_virtual_library/media/7ef4612aa547d759a2e24087424e9bba-ATOTW346.pdf
https://www.wfsahq.org/components/com_virtual_library/media/7ef4612aa547d759a2e24087424e9bba-ATOTW346.pdf
https://www.wfsahq.org/components/com_virtual_library/media/435d726bce0438186341fc2e8bd688ec-atow-414-00.pdf
https://www.wfsahq.org/components/com_virtual_library/media/435d726bce0438186341fc2e8bd688ec-atow-414-00.pdf
https://www.wfsahq.org/components/com_virtual_library/media/435d726bce0438186341fc2e8bd688ec-atow-414-00.pdf
https://doi.org/10.1093/bja/aeu200
https://doi.org/10.1093/bja/aeu200
https://doi.org/10.1016/j.bja.2019.07.023
http://ar.iiarjournals.org/content/35/3/1311.full
http://ar.iiarjournals.org/content/35/3/1311.full
https://doi.org/10.4103/ija.IJA_292_17
https://doi.org/10.4103/ija.IJA_292_17
https://doi.org/10.1097/AAP.0000000000000661


21
American Society of Regional Anesthesia and Pain Medicine

2020

In addition, the long thoracic nerve (LTN), thoracodorsal 
nerve (TDN), and thoracodorsal artery lie in the fascial 
plane superficial to the serratus anterior muscle (SAM), 
between SAM and the latissimus dorsi muscles.13 The 
thoracodorsal artery runs with the thoracodorsal nerve 
and serves as a landmark for the appropriate level of 
blockade at the midaxillary line, targeting ribs 4 and 5. 

The LTN provides 
motor supply to the 
serratus anterior 
muscle, assisting with 
scapular abduction.

The mechanism by 
which the SAP block 
produces analgesia 
for rib fractures is 
an ongoing area of 
study.12,14 Unlike the 
original SAP block 
for breast analgesia, 
which blocks the 
anterolateral chest 

wall,15 the SAP for rib fracture analgesia has been 
found clinically to provide anterolateral10 and posterior 
analgesia.16 The mechanism is likely due to rib trauma, 
because the disrupted tissue planes appear to facilitate 
spread of injectate through the muscle planes to the 
intercostal nerves, allowing for posterior coverage.14

THE OTTAWA HOSPITAL EXPERIENCE
Regional anesthesia is one component of the multimodal 
management of rib fracture pain, particularly in the 
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Rib fractures are common following blunt trauma,1 
and morbidity increases with age.2,3 Prompt analgesia 
after injury may prevent pulmonary complications such 
as atelectasis, pneumonia, mechanical ventilation, 
or intensive care unit admission because it stops the 
sequelae of altered respiratory mechanics, which 
normally peak at 48–72 hours post injury.2 However, 
excessive use of opioids to manage pain often leads 
to hypoventilation and inadequate secretion clearance 
because of cough inhibition, compounding the likelihood of 
developing adverse respiratory complications.2 Combined 
with the current era of opioid abuse, physicians are 
increasingly searching for opioid-sparing analgesic 
techniques.4

The Eastern Association for the Surgery of Trauma 
and Trauma Anesthesiology Society guidelines 
recommend epidural and multimodal analgesia as 
best practices to treat rib fracture pain.5 However, 
trauma patients frequently have contraindications to 
neuraxial anesthesia, including restricted mobility, 
altered cognition, increased intracranial pressure, and 
coagulopathy. Fascial plane blocks (serratus anterior 
plane [SAP] block, erector spinae plane [ESP] block) 
are alternative regional techniques that provide good 
pain control while expanding the spectrum of patients 
who might benefit.6 
The SAP block with 
catheter placement 
is favored at our 
center because of 
its enhanced safety 
profile (versus 
neuraxial) and ease 
of performance with 
the patient supine.7 

CLINICAL 
ANATOMY OF 
SAP BLOCK
Initially intended 
to provide analgesia for breast surgery,8 the SAP block 
was quickly found to be effective for rib fracture pain9,10 
while improving spirometry volumes7 and allowing for 
continuous analgesia with catheter insertion.11 

The block targets the lateral cutaneous branches of 
the T2–T9 intercostal nerves. At the midaxillary line, 
the lateral cutaneous nerve penetrates the external 
intercostal and serratus anterior muscles before dividing 
into anterior and posterior divisions (Figure 1), which 
innervates the anterolateral chest wall12,13 (Figure 2).

University of Ottawa
Ottawa, Ontario, Canada

“Fascial plane blocks (serratus 
anterior plane block, erector 

spinae plane block) are alternative 
regional techniques that provide 

good pain control while expanding 
the spectrum of patients who 

might benefit.”
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setting of multisystem trauma. We developed a 
pathway to guide clinicians with this management 
(Figure 3). If the rib fracture score is greater than 6 or 
the patient requires supplemental oxygen, the acute 
pain service is consulted. If a regional anesthetist is 
not readily available, the patient may be started on a 
lidocaine or ketamine infusion with a hydromorphone 
patient-controlled anesthesia, in addition to oral 
foundational analgesics. In cases where the patient is 
intubated on admission, the SAP catheter can be 
inserted to facilitate ventilator weaning in the intensive 
care unit.

DESCRIPTION OF TECHNIQUE
Obtain written consent from the patient prior to the 
procedure. If the patient is intubated, obtain verbal or 
written consent from the next of kin. Following 
informed consent, apply standard monitors and ensure 
intravenous access. Pressure from the ultrasound probe 
and needling may increase pain with anterolateral 
fractures. To mitigate this, give preprocedure sedation.

A major advantage of the SAP block for rib fractures is 
the lack of patient repositioning. Keep the patient supine 
with gentle abduction of the arm to expose the anterior 
axillary area. Elevating the head of the bed approximately 
30 degrees can be beneficial to prevent operator fatigue and 
improve respiratory mechanics.

Using a high-frequency linear probe oriented in the sagittal 
plane, obtain an infraclavicular view in the midclavicular 
line. The second rib will be visible posterior and just caudal 
to the axillary vessels (Figure 4). Rotate the probe parallel 
to the deltopectoral groove (Figure 5). Slide the probe 
caudally and laterally along the groove to rib 3. To improve 
visualization of the ribs, tilt the probe medially (Figure 6), 
and continue sliding to ribs 4 and 5. Note that the pectoralis 
major and minor muscles will taper off as you slide laterally 
(Figure 7). At the anterior to midaxillary line over rib 5, SAM 
is clearly visible superficial to the ribs. Overlying SAM is the 
latissimus dorsi muscle (Figure 8). If a patient has a chest 
tube dressing in the way, this can easily be removed and a 
new one replaced at the end of the procedure.

Figure 1: Each intercostal nerve gives off a lateral 
cutaneous branch around the midaxillary line, which 
further divides into anterior and posterior divisions.

Reprinted from Gray H, Lewis WH. Anatomy of the Human Body. 20th ed. Philadelphia, PA: Lea & Febiger; 1918. 

Figure 2: The posterior and anterior divisions of the lateral 
cutaneous nerves penetrate the serratus anterior muscle 
to innervate the antero-lateral thorax. The nerves lie in 
the tissue plane between the serratus anterior and the 
latissimus dorsi muscles.



23
American Society of Regional Anesthesia and Pain Medicine

2020

We typically target the rib level that corresponds to the 
middle of the range of fractured ribs. For example, if ribs 
4–8 are fractured, we target rib 6. Use the colour-flow 
function to identify vascular structures in the planned 
needle trajectory path. The thoracodorsal artery may 
be visible at this level between the latissimus dorsi and 
SAM (Figure 9). After skin infiltration, insert the needle in 
plane from an anterocranial to posterocaudal direction. 
The needle should be directed toward the rib to minimize 
inadvertent pleural puncture. Our usual endpoint is the 
needle tip on the rib deep to SAM (Figure 10). 

The tissue plane superficial to SAM is an alternate target. 
However, older trauma patients often have thin SAM and 
muscle planes that can be obscured by air, hematomas, 
or chest tubes, making it simpler to target the rib 
underlying SAM as the endpoint. Additionally, injection of 
local anesthetic deep to SAM may prevent LTN blockade 
because the nerve lies on the superficial surface of SAM.15

Once the needle contacts the rib, decrease the angle 
and advance it slightly to ensure the needle opening is 
completely below the muscle. Use small boluses of fluid 

to hydrodissect along the rib, then fill the plane with local 
anesthetic observing for SAM elevation and linear fluid 
spread along the intercostal space to the adjacent rib 
(Figure 6). Insert the catheter after the plane is opened. 

As with all plane blocks, volume is essential, particularly 
for multiple rib fractures. We deposit 20–40 mL of 0.5% 
ropivacaine with epinephrine 1:400,000 under the serratus 
muscle. A lower concentration (0.25%) may be used when 
bilateral blocks are required or the patient weight dictates. 
Two separate injections of 20 mL have been shown 
to achieve greater cephalocaudad spread in cadavers 
compared to a single 20 mL injection. The larger volume 
achieved a dye spread of four to seven levels.15 Clinically, 
because we always insert a catheter, we perform one 
injection and adjust the initial volume of injection based on 
the number of ribs fractured. An initial bolus volume of 30 
mL will typically achieve excellent analgesia in a patient 
with six levels of fractures.

We infuse 0.2% ropivacaine at the maximum rate of our 
pump (8 mL/hr), with an 8 mL bolus every 30 minutes. 
Because patients are often unable to push the bolus 

Figure 3: Rib Fracture Pain Management Pathway, utilized by the Acute Pain Service at The Ottawa Hospital, Ottawa, ON, 
Canada.
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Figure 4: Infraclavicular view at the midclavicular line. The 
second rib is the first visible rib, just below and caudal to 
the axillary vessels. Note the axillary vein is collapsed due 
to probe pressure.

Figure 5: The probe is rotated along the delto-pectoral 
groove (see inset). From here, the probe slides along the 
antero-lateral thorax towards the axilla, while counting the 
ribs. 

Ax Art, axillary artery; Ax Vein, axillary vein; LC, lateral cord; MC, medial 
cord; PM, pectoralis major muscle; Pm, pectoralis minor muscle; TA Art, 
thoraco-acromial artery in the plane between the pectoralis muscles.

Figure 6: If the ribs are not visible when sliding parallel 
to the delto-pectoral groove, tilting the probe medially 
(see inset) will regain visualization of the ribs. The medial 
edge of the serratus can be seen coming into view on the 
surface of the 3rd rib.

Figure 7: At the level of the 4th rib at the anterior axillary 
line, the pectoralis muscles can be seen to taper off, as the 
serratus muscle size increases.

IC, intercostal muscles; PM, pectoralis major muscle; Pm, pectoralis 
minor muscle; SA, serratus anterior muscle.

PM, pectoralis major muscle; Pm, pectoralis minor muscle.

IC, intercostal muscles; SA,  serratus anterior muscle.
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Figure 8: Continuing to slide the probe laterally and 
caudad towards the mid-axillary line, the latissimus dorsi 
is seen overlying the serratus muscle.

Figure 9: Colour Doppler aids in identifying muscle 
planes between the latissimus dorsi and serratus anterior 
muscles, as well as planning needle trajectory to avoid the 
thoracodorsal artery.

IC, intercostal muscles; LD, latissimus dorsi muscle; SA, serratus 
anterior muscle.

LD, latissimus dorsi muscle; SA, serratus anterior muscle; TA, 
thoracodorsal artery.

Figure 10: Image demonstrates inplane insertion of a Tuohy needle through the latissimus dorsi and serratus anterior 
muscle onto the rib surface. 

LD, latissimus dorsi muscle; SA, serratus anterior muscle; arrows, needle.
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button, we order RN boluses every three hours to 
theoretically optimize local anesthetic spread.17 

ONGOING MANAGEMENT
The acute pain service performs daily ward rounds on 
rib fracture patients in the trauma unit or intensive care 
unit. Adjunctive oral and intravenous medications are 
adjusted as required. We perform SAP catheters for all rib 
fracture locations (anterior and posterior) and have found 
the degree of analgesia provided by the SAP catheter can 
aid in weaning patients off the ventilator, in addition to 
facilitating ambulation and chest physiotherapy. Select 
patients with isolated rib fractures may receive analgesia 
on an ambulatory basis.18
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Safety advice

Use the colour-flow function to identify vascular 
structures in the planned needle trajectory path. 

The thoracodorsal artery may be visible between the 
latissimus dorsi and SAM (Figure 9).  

The needle should be directed toward the rib to 
minimize inadvertent pleural puncture. 

Ensure intravenous lidocaine infusions have been 
stopped for an adequate period of time before initiating 
an SAP catheter. 
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An obese patient with extensive comorbidities requiring 
an above-knee amputation was scheduled for surgery. 
Because he had experienced cardiac arrest on induction 
of general anesthesia previously, the surgical team 
wanted to perform the procedure entirely under a 
regional anesthetic, and the patient was referred to us. He 
received femoral, obturator, and anterior sciatic blocks, 
and the surgery was completed successfully without 
any need for sedation. The vital parameters remained 
unchanged throughout the procedure, and the patient was 
successfully discharged a few days later.

The anterior approach to sciatic nerve blockade was 
first described by Beck in 1963.1 It was a pure landmark 
approach that offered the unprecedented benefit of 
maintaining patients in a supine position. In combination 
with a femoral nerve block, a patient could receive full 
blockade of the lower extremity without the need for 
repositioning. However, even following the introduction of 
nerve stimulation in the 1970s, the anterior sciatic nerve 
block remained the providence of enthusiastic specialists. 
Later imaging studies showed that using the classical 
landmarks often would cause contact with either the 
lesser trochanter or the femur shaft itself.2,3 Further 
complications were inadvertent puncture of the large 
vessels, particularly the profunda femoris artery. Meier, 
Chelly, and colleagues modified the original technique 
by moving the needle insertion point further distal and 
offered positioning (leg in neutral position) and insertion 
pearls (digging two fingers into the muscle groove of the 
sartorius and rectus femoris).2,3

The anterior sciatic block is well suited for continuous 
blockade because the thick muscle mantle provides 
good catheter stabilization without interfering with 
the patient walking on crutches. Another advantage is 
that the catheter is not in the way of a thigh tourniquet. 
Furthermore, the patient’s leg does not need to be 
repositioned while lying supine, unlike the lateral 
approach to the sciatic nerve block. Although evidence 
from 40 patients demonstrated that the lateral approach 
might have a more rapid onset in blocking the posterior 
femoral cutaneous nerve,4 the actual clinical significance 
remains debatable. Another study showed that the 
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“Since ultrasound became the predominant method of 
nerve localization in the early 2000s, we developed a 
technique to reliably visualize and block the sciatic 

nerve from an anterior approach.”
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anterior approach to sciatic nerve block is performed 
as easily and successfully as the posterior subgluteal 
approach under ultrasound guidance.5 

The main reason the block is not a frontline block of the 
sciatic nerve is because of the nerve’s depth with an 
anterior approach. Most commonly, nerve localization by 
needle occurs anywhere from 7–15 cm, typically around 
10 cm deep on an average patient. Users familiar with this 
nerve block, however, more often than not will use the 
technique on a regular basis because of its relatively easy 
landmarking, clear local anesthetic spread pattern under 
ultrasound guidance, and advantage in anchoring the 
perineural catheter.

Since ultrasound became the predominant method 
of nerve localization in the early 2000s, we developed 
a technique to reliably visualize and block the sciatic 
nerve from an anterior approach. The popular approach 
proposed by other groups seems to be scanning the 
thigh horizontally and creating a short axis view of the 
sciatic nerve. Depending on the patient, however, nerve 
identification can be difficult clinically. Depth of the target 
structure and general anatomy around the nerve often 

make definite identification challenging in a short axis 
view. We propose turning the ultrasound transducer to 90 
degrees so that the sciatic nerve is imaged in a long axis 
view.

ANATOMY
The most important landmarks for identifying the sciatic 
nerve are the shaft and lesser trochanter of the femur, 
the adductor muscles on the ventral aspect of the sciatic 
nerve, and the gluteus maximus on the dorsal aspect of the 
nerve. Depending on how far distally the probe is placed, 
the biceps femoris replaces the gluteus maximus as the 
muscle overlying the sciatic nerve and thus is the deepest 
structure on imaging. Additionally, the femoral vessels can 
be along the needle trajectory during this block.

Neural anatomy. After its exit from the greater sciatic 
notch, the sciatic nerve is covered ventrally by the superior 
and inferior gemilli and the obturator internus and caudally 
by the quadratus femoris. The principle muscle dorsally is 
the gluteus maximus. As the nerve courses further distal, 
it is covered by the biceps femoris muscle dorsally and the 
dorsal surface of the adductor magnus muscle ventrally 
(Figure 1).

During an anterior approach to sciatic nerve block, the 
needle traverses between the sartorius and rectus femoris 
and through the iliopsoas, pectineus, adductor longus, 
brevis, and magnus muscles before reaching the sciatic 
nerve. In the vicinity of the needle trajectory are branches 
of the femoral nerve, anterior and posterior divisions of the 
obturator nerve, and profunda femoris artery and vein. The 
profunda femoris artery gives rise to medial and lateral 
circumflex femoral branches, which may also be in the 
needle trajectory. Figure 2 shows the difference in needle 
approach and structures between the posterior subgluteal 
approach to the sciatic nerve block and the anterior sciatic 
nerve block.

TECHNIQUES AND SONOANATOMY
Ultrasound-guided blockade of the sciatic nerve from 
an anterior approach should always be performed in 
conjunction with nerve stimulation. Place the patient in 
supine position with the leg to block in neutral position 
(so no external rotation). This is recommended based on 
a cadaver study that found that internal rotation of the leg 
facilitated needle insertion during the anterior approach 
because of rotation of the lesser trochanter to posterior,6 
and the same is true for a neutral position. Further, 
magnetic resonance images showed that in supine position, 
4 cm distal to the lesser trochanter, the sciatic nerve is 
consistently medial to the femoral shaft.7 Therefore, with 

Figure 1: Cadaver cross-section image showing the 
relevant anatomy for anterior sciatic nerve block.

Generated with permission using Visible Human Visualization Software 
(Ecole Polytechnique Federale De, Lausanne, Switzerland).



29
American Society of Regional Anesthesia and Pain Medicine

2020

insertion points distal to the original Beck landmark, 
needling will not be obstructed by the lesser trochanter1 
(Figure 3). Clean the thigh with chlorhexidine from the 
inguinal crease down to the distal third, and drape the 
area completely if inserting a perineural catheter. A curved 
linear probe in the range of 2–5 mHz is superior for deep 
tissue penetration. 

Before placing the ultrasound probe on the patient’s thigh, 
palpate the intermuscular groove between the sartorius 
and the rectus femoris. Place the ultrasound probe 
longitudinally, perpendicular to the bed surface around 10 
cm distal to the inguinal crease, on that groove and apply 
pressure. This parts the muscles and also helps push 
the profunda femoris artery further medial and out of the 
needle trajectory. Set the ultrasound machine’s depth to 
maximum and place a hand underneath the patient’s thigh 
and push upward to aid structure identification. 

Reduce the depth again according to how deep the target 
structure is expected (on most patients I start with the 
depth set to 10 cm). The first sonoanatomical landmark 
will be the femoral shaft, which is easily identifiable by 
the dark bony shadow it casts. Move the probe medially 
while never losing the perpendicular angulation. This 
is important mainly for in-plane needle advancement, 
because even the slightest angulation makes maintaining 
needle visualization in the deeper structures more 
difficult. The sciatic nerve is visible as a long, thick, 
cable-like structure embedded in between two large 
muscles, namely the adductor magnus above and gluteus 
maximus or biceps femoris beneath (Figure 4). Color 
doppler is usually helpful in identifying any vessels 
traversing the path of the needle trajectory. The ability 
to change in-plane needling direction (eg, from cephalad 
to caudad, from caudad to cephalad) is useful in avoiding 
any vessel.

Figure 2: Two classical approaches to proximal sciatic nerve block (subgluteal/infragluteal approach [left] and anterior, in-
plane approach [right]), as well as the structures in the needle trajectory.

AB, adductor brevis; AL, adductor longus; AM, adductor magnus; BF, biceps femoris; Fem, femur; Gr, gracilis muscle; Ham, hamstrings; IL, iliopsoas; IP, 
in-plane needling approach; IT, ischial tuberosity; Pec, pectineus; OOP, out-of-plane needling approach; Quad, quadriceps; Sar, sartorius. Yellow circle, 
sciatic nerve; yellow line, anterior approach to the sciatic nerve; black line, needle path for the posterior subgluteal approach.
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Insert a 6-inch (150 mm) insulated nerve block needle 
in plane with the nerve stimulation initially set to 2 mA. 
The stimulation threshold can vary, especially in diabetic 
patients or those with pre-existing neuropathy (Video 
1). The needle can be inserted caudad to cephalad or 
vice versa in an in-plane approach. For a single shot, 
the needle direction is typically caudad to cephalad in an 
in-plane approach, which offers the advantage of local 
anesthetic spread to the posterior femoral cutaneous 
nerve and is especially important for tourniquet pain. 

The first muscle stimulation is often in fibers of the 
femoral nerve from the quadriceps contracting. Advance 
the needle further and appreciate the contraction of the 
adductor magnus muscle on the ultrasound image. With 
further advancement, the stimulation of the adductor 
magnus ceases and the twitch to the foot (dorsiflexion 
or plantar flexion) will indicate a successful needle 
localization. If the gluteus maximus or biceps femoris 
is stimulated, the needle is too deep and needs to be 
retracted. The stimulating threshold will be different, 

Figure 3: Cross-section at the lesser trochanter level and at the area distal to the lesser trochanter demonstrating the 
anatomy of sub-trochanteric approach to the anterior sciatic nerve block with the leg in neutral position.

AB, adductor brevis; AL, adductor longus; AM, adductor magnus; BF, biceps femoris; Fem, femur; Glut Max, gluteus maximus; Gr, gracilis muscle; Ham, 
hamstrings; IL, iliopsoas; IT, ischial tuberosity; Pec, pectineus; QF, quadratus femoris; Quad, quadriceps; RF, rectus femoris; Sar or Sart, sartorius; TFL, 
tensor fasciae latae. Yellow dotted circle, sciatic nerve; yellow dotted line, anterior approach to the sciatic nerve; red dotted circle, vascular complex.
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especially in patients with pre-existing neuropathy. 
At this point, turn the nerve stimulation current down 
to 0.5 mA. If nerve stimulation is preserved, give a 
test bolus of dextrose 5% in water to visually identify 
the correct positioning of the needle tip. Similar to 
fascial plane blocks, verify that the needle tip advances 
beyond the adductor magnus muscle. The longitudinal 
view is of extreme value in identifying suitable needle 
positioning, which will lead to the injectate spread as a 
thin, hypoechoic, horizontally expanding line that opens 
the fascia both in the cephalad and caudad direction, 
anterior to the sciatic nerve (Video 2). This is also known 
as expanding the view.8 

The injectate spread will also push the muscle upward 
more than the nerve downward. This specific spread 
pattern of injectate is a very powerful tool to ascertain the 
correct needle placement, especially in the context of the 
deep structures. The sciatic nerve lies in an intermuscular 
canal, so getting the needle tip to rest in closest proximity 
(nerve stimulation down to 0.2 mA) is not necessary. 
Nerve stimulation is a guiding tool mainly for structure 
identification, safety, and confirming the correct vicinity of 
the needle tip. 

PERINEURAL CATHETER APPROACH
A Seldinger approach using a Tuohy needle is usually 

Figure 4: Ultrasound longitudinal view of a sciatic nerve in the anterior approach. The typical anesthetic spread forms a 
thin hypoechoic line on top of the nerve.

Video 1 & Video 2: Please visit asra.com/asra-news and watch both videos on the online publication of the May 2020 edition 
of ASRA News.
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warranted rather than the catheter-over-needle technique 
because of the depth of the sciatic nerve. For insertion, 
the cephalad-to-caudad approach places the catheter 
farther away from a tourniquet and the surgical field. After 
placing the tip of the Tuohy needle above the sciatic nerve, 
inject dextrose 5% water with nerve stimulation to confirm 
correct positioning before threading the catheter in place, 
ideally 3 cm beyond the end of the needle. Infuse local 
anesthetic either purely continuously at rates of 6–10 mL/
hr or continuous with intermittent bolus administration. 
In our institution, we run an infusion of 1 mL/hr to keep 
the catheter patent and then administer a bolus of 15 ml 
ropivacaine 0.2% every 2 hours.

SAFETY CONSIDERATIONS AND CLINICAL 
PEARLS
1. Identifying the femur in long axis is key to identify 

adjacent musculature and the nerve. Ensure that the 
femur, especially its medial part, is in the long axis.

2. This is a deep block and hence may not be suitable in 
the context of deranged coagulation. 

3. Advancing the needle without identifying the sciatic 
nerve (ultrasound or normal saline confirmation) 
or visualization of the tip can result in intraneural 
injection and neurological injury.9

4. Always use nerve stimulation not only for nerve 
localization but also to identify branches of the 
femoral or obturator nerve during the needle pass. 

5. Using a vascular marker (dextrose 5% in water with 
1:200,000 epinephrine) may aid in hydrodissection and 
identifying intravascular injection.

6. Keeping the leg in neutral position, placing probe 
and needle in the intermuscular groove, using 
nerve stimulation, and advancing the needle directly 
perpendicular to the surface offers the maximum 
amount of safety.

CONCLUSION
Anterior sciatic nerve block is an advanced-level block. 
However, once learned, it can quickly become the sciatic 

block of choice for many lower-extremity surgeries 
because of its practical convenience. 
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After splitting, the anterior branch descends between 
the pectineus and adductor longus muscles whereas the 
posterior branch travels between the adductor longus 
and adductor brevis muscles. At the distal portion of the 
adductor longus, the anterior division can communicate 
with the saphenous nerve and may send branches to the 
medial thigh, and, in some dissections, articular branches 

to the medial knee.8 The 
posterior division will 
typically continue through 
the adductor hiatus and, 
combined with branches 
from the tibial nerve, 
gives rise to the popliteal 
plexus in the popliteal 
fossa.

Broadly, the ON 
contributes motor 
innervation to the leg 
adductor muscles, which, 
in addition to adducting 
the lower extremity 
at the hip joint, serve 

an important role in pelvic stability and balance during 
gait. The ON’s anterior branch typically supplies motor 
function to the adductor longus and gracilis muscles, 
whereas the posterior branch most often innervates the 
obturator externus and adductor magnus muscle (in 
conjunction with the tibial nerve). Both divisions innervate 
the adductor brevis muscle.9 

Matt Thames, MD
Clinical Instructor and 

Regional Anesthesia Fellow

Brett Elmore, MD 
Assistant Professor

Lower-extremity nerve block techniques such as the 
femoral nerve block, adductor canal block, and sciatic 
nerve block are regularly used to reduce pain and opioid 
consumption for lower-extremity procedures, but recent 
advancements in our understanding of lower-extremity 
anatomy paired with increased accessibility and quality 
of ultrasound equipment have led to both an explosion 
of novel techniques and renewed interest in older nerve 
blocks. The obturator nerve (ON) block, first described 
by Labat in 1922,1 is finding its way back into the regular 
rotation. Thanks largely to the incredibly enlightening 
lower-extremity cadaveric dissection work done by 
Tran, Peng, and Short2–4 and the emergence of the 
IPACK block,5 the contributions of the ON and accessory 
obturator nerve to both hip and knee joints are becoming 
better understood.

Although efficacious nerve block techniques for hip 
procedures may include the ON and accessory obturator 
nerve branches as parts of a collective target (eg, three-
in-one block, suprainguinal fascia iliaca block, psoas 
compartment block, PENG block), study results recently 
demonstrated that a targeted ON block did not improve 
analgesia after total hip arthroplasty.6 Because the ON 
block’s benefit is more established for proximal leg 
and knee procedures, we will limit discussion to that 
indication. The accessory obturator nerve will also be 
excluded because it seems to primarily innervate the 
anterior hip and has 
limited, if any, relation 
to the proximal leg and 
knee.

ANATOMY
The ON originates in 
the lumbar plexus 
arising from the 
ventral rami of L2–
L4. It has the most 
medial course of any 
branch in the lumbar 
plexus, descending 
medially along the 
psoas before exiting 
the obturator canal. It 
courses superficial to the obturator externus and deep 
to the pectineus muscle, where it typically bifurcates 
into an anterior and posterior division (Figure 1). 
Anagnostopoulou demonstrated considerable variability in 
where the division occurred in human dissections, noting 
23% to be intrapelvic, 52% in the obturator canal, and 25% 
in the thigh.7 

How I Do It: Obturator Nerve Block

“Recent advancements in our 
understanding of lower-extremity 

anatomy paired with increased 
accessibility and quality of 

ultrasound equipment have led 
to both an explosion of novel 

techniques and renewed interest 
in older nerve blocks.”

Department of Anesthesiology
University of Virginia Health System

Charlottesville, Virginia
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Although the ON’s motor contribution is relatively 
consistent, its sensory innervation patterns are variable. 
Traditional dermatome maps suggest that the ON (via the 

anterior branch) is responsible for cutaneous innervation 
to the medial thigh, but Bouaziz et al found no discernable 
cutaneous distribution of blockade in more than half of 30 
patients who underwent targeted ON block.10 

The ON contributes anterior hip articular innervation 
via proximal intrapelvic and lower posterior branches.4 
Articular innervation of the knee may arise from both 
branches, but the posterior is the most important 
contributor via the terminal articular branch from the 
popliteal plexus (Table 1). The terminal articular branch to 
the knee partially supplies the posterior articular capsule, 
cruciate ligaments, menisci, and synovial membrane of 
the knee,9 but Gardner also described innervation to the 
anteromedial knee capsule.11 

APPROACH, TECHNIQUE, AND POSITIONING
Yoshida et al classified ON block approaches into two 
broad categories: distal and proximal.12 The goal of a 
distal approach is to block the ON’s anterior and posterior 
divisions individually after they have bifurcated. Position 
the patient supine with the leg externally rotated and 
partially abducted. Align a linear ultrasound probe 
(preferably a high-frequency 10–15 MHz) parallel with 
the inguinal crease or alternatively 1–2 cm distal to the 
crease, perpendicular to the leg. First identify the femoral 
triangle, then move the probe medially to identify the 
adductor muscle group (Figure 2). Insert the needle in a 
lateral to medial direction, in plane with the ultrasound 
probe, advancing through the pectineus and toward the 
hyperechoic, interfascial structure (anterior division) that 
exists typically between the adductor brevis and adductor 
longus (sometimes visualized in a tricompartmental area 
with the pectineus). Use a nerve stimulator to confirm 
adductor twitch (typically 0.5–1.0 mA) if visualization is 
poor. Note that the neural stimulation of the adductor 
muscles by the anterior obturator nerve is more intense 
than the direct muscle stimulation that can be observed 
during advancement. After confirming interfascial spread 
between the adductor longus and brevis, advance the 
needle toward the interfascial plane between the adductor 
brevis and magnus, where the posterior division resides. 
Target the individual branches selectively, if desired. 

We prefer the distal approach and perform it almost 
exclusively when working with early trainees for a 
number of reasons. First, trainees tend to easily grasp 
new sonographic anatomy when it is presented in 
relation to adjacent anatomy they already understand 
(ie, the femoral triangle). Rarely do we perform an ON 
block without first performing a femoral nerve block via 
a fascia iliaca approach. Upon completion of a femoral 

Figure 1: Distribution of the obturator nerve.

Reprinted with permission from Ellis H, Feldman S, Harrop-Griffiths W, 
Lawson A. Anatomy for Anaesthetists. 8th ed. Williston, VT. Blackwell 
Publishing. 2004.
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nerve block, sliding the ultrasound probe medial in the 
same axial plane allows for immediate cross-sectional 
visualization of the pectineus, adductor longus, adductor 
brevis, and adductor magnus muscles. Second, the 
distal approach facilitates more consistent visualization 
and more predictable superficial anatomy. Trainees can 
struggle with finding the sonographic needle when probe 
tilt exceeds 10–15 degrees (cephalad tilting of 40–50 
degrees can be required in proximal approaches), and 
the distal technique allows for a more neutral probe 
position. As they increasingly use various “plane” blocks 
(eg, transversus abdominis plane, quadratus lumborum, 
pectoralis nerve), trainees become accustomed to 
understanding the spread patterns associated with 
successful interfascial injections and therefore learn 
the ON block well when it is presented as an interfascial 
technique.

Proximal techniques block the common ON with a single 
injectate of local anesthetic between the pectineus and 
obturator externus muscles. Although many proximal 
approaches have been described,13–17 the approach 
by Taha16 (and its subsequent modification by Lin17) is 
perhaps used most commonly. Patient positioning mirrors 
that of the distal approach. After aligning the probe along 
the inguinal crease and visualizing the adductor muscle 
group, tilt the probe cranially until the inferior margin 
of the superior pubic ramus is visualized in the medial 
field (Figure 3). Immediately lateral to the superior 
pubic ramus, visualize the pectineus (superficial) and 
obturator externus muscles (deep). Note that the superior 
pubic ramus is often aligned with the interfascial plane 
between the more superficial pectineus muscle and the 

obturator externus. Direct the needle in plane with the 
probe in a lateral to medial fashion. The hyperechoic ON 
can sometimes be directly visualized, but an interfascial 
injection is sufficient.

When working with a more advanced trainee (and when 
patient habitus allows), the proximal approach may be 
preferred because of its ability to block the common 
ON with a single injection. Although the ON can branch 
proximal to this level and the posterior division can pass 
through the obturator externus,12 local anesthetic injection 
has been demonstrated to migrate proximally into the 
pelvis and reliably block both divisions.15

INDICATIONS
The inconsistencies of anatomic course and innervation 
patterns may account for the lack of consensus technique 
for ON blocks and more universal inclusion in analgesic 
plans. Perhaps the most accepted indication for ON 
block is as a component of a comprehensive analgesic 
and anesthetic plan for above-the-knee amputations. 
Interestingly, successful primary nerve block anesthetics 
for those amputations have been described with only 
femoral and sciatic nerve blocks, although increased 
sedation was required.18 This may reflect the high 
variability in obturator innervation. Another common 
indication is anterior cruciate ligament reconstruction 
with gracilis tendon grafts.19 

Outside of orthopedic procedures, an ON block may 
blunt adductor spasm during transurethral bladder 
tumor resections, and, according to one study by Tekgul 
et al, time to tumor recurrence may be improved by the 

Anterior Division Posterior Division

Landmarks Pectineus and adductor brevis (proximally)
Adductor longus and adductor brevis Adductor brevis and adductor magnus

Sensory 
innervation

Medial thigh (significant variability)
Medial knee (occasionally)

Medial knee joint (menisci, cruciate ligaments, 
posterior joint capsule, infrapatellar fat pad)

Motor 
innervation

Adductor longus
Adductor brevis (with posterior division)
Gracilis

Adductor brevis (with anterior division)
Adductor magnus (with tibial nerve)
Obturator externus

Indications for 
blockade*

Above-the-knee amputation 
Medial thigh and femur pain
Transurethral bladder tumor resection
Adductor spasm

Complex knee surgery (eg, anterior cruciate 
ligament reconstruction, total knee arthroplasty)
Transurethral bladder tumor resection
Adductor spasm

Table 1: Divisions of the obturator nerve with most common innervation patterns and relative indications for blockade.

*Innervations are variable and overlap; in practice, both obturator nerve divisions are typically blocked in conjunction, but one division may be 
preferentially blocked or targeted with a higher volume when the indication requires.
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addition of ON block.20 The ON block has also been used 
to treat painful spasms with central nervous system 
pathologies such as multiple sclerosis, cerebral palsy, and 
paraplegia.21

The addition of a selective ON block to other established 
techniques has been shown to be of benefit in total knee 
arthroplasty (TKA), with Runge et al demonstrating 
that addition of an ON block to a femoral triangle 
block reduced opioid consumptions and pain scores 
when compared to femoral triangle block or local 
infiltration alone.22–24 Despite demonstrable adductor 
weakness, the ability to ambulate postoperatively was 
not significantly worsened. Bendsten discussed the 
possibility of performing a targeted, posterior branch ON 
block in an effort to reduce adductor weakness, but it 
has not been reported to date.25 Nonetheless, the threat 
of any impediments to early, aggressive rehabilitation 
postarthroplasty may be a barrier to using an ON block as 
part of any analgesic plan for TKA.

At our institution, ON blocks are performed for other 
indications, such as a variety of knee and leg procedures 
that involve instrumentation of the medial femur or 
medial femoral condyle, including femoral osteotomies 
to correct patellar tracking pathology, distal femoral 
fracture fixation, and complex multiligamentous knee 
reconstruction. On occasion, medial femur hardware 
removal may benefit from an ON block. It can also be 
used as a rescue block for a variety of knee procedures 
where preoperative femoral or adductor canal block in 
conjunction with infiltration between the popliteal artery 
and capsule of the posterior knee (IPACK) blocks are the 
core regional techniques. 

DISCUSSION
Broader use of ON block is limited by lack of consensus 
regarding approach, variability of the nerve’s anatomic 
course, concern for motor impact, and additional time 
and expertise required to perform an “extra” block. 
Additionally, like most regional techniques, sonographic 
resolution of the ON and its branches can be significantly 
limited by body habitus and muscle atrophy. 

The approach of choice should be governed by your 
(and your trainee’s) comfort as well as clinical scenario. 
Although targeting the common obturator nerve with a 
single injection is ideal (and indeed has been successful 
in multiple described approaches), visualization and 
anatomic variability in common obturator nerve branch 
anatomy can make that challenging. On the other hand, 
sonographic visualization of approaches distal to the 

Figure 2: Distal approach to the obturator nerve block 
with visualization of anterior and posterior divisions of the 
obturator nerve.

AON, anterior division of obturator nerve; PON, posterior division of 
obturator nerve
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bifurcation may be easier to acquire but at the expenses 
of potentially higher volumes of injectate and increased 
procedure time. The distal approach does allow for 
targeting individual branches, which may prove to be useful. 
Your desired approach can also be thwarted by limitations 
in abduction and external rotation of the hip, resulting 
in suboptimal patient position. To date, we are aware of 
no studies comparing the analgesic efficacy of the two 
approaches. 

Exercise additional caution when performing multiple nerve 
blocks for any procedure but specifically for above-the-knee 
amputations because the relatively larger doses of local 
anesthetic can be unsafe in a population already at elevated 
risk for local anesthetic toxicity, given their comorbidity 
burden and sometimes-advanced age. The medial thigh is 
a highly vascular area and vascular structures should be 
identified and avoided.26 Venous structures can be especially 
challenging to identify in these planes, and unintended 
obturator vein puncture has been reported.14

Bendsten suggested the need for additional randomized 
control trials to further evaluate the efficacy of ON block for 
TKA.25 Although the addition of an ON block may improve 
analgesia in TKA, no studies have compared targeted 
ON block to motor-sparing IPACK block. Although the 
addition of an ON block does not seem to affect ambulation 
post-TKA,24 studies have not shown whether ON block 
increases fall risk. The degree of risk conferred by adductor 
motor weakness has not been quantified, nor has it been 
compared to the risks associated with systemic opioid 
administration. Further research is necessary to address 
these questions.

CASE STUDY
One of the authors took it upon himself to experience an ON 
block (for science!) to better understand the sensations of 
adductor motor weakness and any cutaneous numbness. 
Under ultrasound guidance, a distal approach ON block 
was performed by depositing 10 mL of 2% chloroprocaine 
for each division of the obturator nerve, for a total of 20 
mL. Within 10 minutes, he experienced adductor muscle 
weakness as an inability to forcibly adduct against even 
light resistance. He felt no appreciable sensory change in 
the anterior, medial, or posterior thigh or knee, despite 
testing with cold and sharp modalities. He had no noticeable 
deficit in ambulation. Adductor weakness resolved within 
roughly one hour. He tolerated the block overall, but when 
advancing the needle through the adductor longus en route 
to the interfascial plane where the posterior division of the 
ON was visualized, he reported moderate cramping and 
discomfort.

Figure 3: Proximal approach to the obturator nerve 
block as described by Lin.17

ON, obturator nerve
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• Medial coverage for breast surgery 
• Medial coverage for placement of a tunneled 

pacemaker or implantable cardioverter-defibrillator

SONOANATOMY
Muscles: Use a high-
frequency linear probe 
to scan in a parasagittal 
fashion medial to the 
midclavicular line 
over ribs 3 and 4. In 
this approach, the 
pectoralis major muscle 
is appreciated beneath 
subcutaneous tissue and 

overlying the ribs. The intercostal muscles lie between the 
ribs and are superficial to the transversus thoracic muscle 
(TTM), a hypoechoic band that overlies the pleura. The TTP 
is found between the internal intercostal muscle and TTM 
(Figure 1) and is the target for TTPB. 

Organs: While scanning the chest wall, the pleura is 
evident bilaterally as hyperechoic lines with clear lung 
sliding between the ribs and deep to the intercostal 
muscle. The pleura should move in coordination with 
respiratory efforts or ventricular contraction; lack 
of movement may indicate pneumothorax or other 
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The opioid crisis currently threatening 
the health of the global population 
has compelled health care providers 
to reconsider appropriate analgesic 
options. Massive efforts have been 
made to maximize multimodal 
analgesia and regional anesthetic 
techniques to reduce pain and the 
need for opioid analgesics. In turn, 
ultrasound imaging technology has 
improved and interest in anatomical 
study has renewed, proliferating fascial 
plane blocks to assist in the provision of 
perioperative analgesia. 

Although the notion of pain as the fifth 
vital sign now appears misguided, 
postsurgical pain limits recovery and 
may increase the risk of perioperative 
morbidity. Poorly managed chest 
wall pain may increase incidence 
of pulmonary complications because 
of the need for splinting. Restricted 
postoperative breathing can result in 
hypoventilation, atelectasis, pneumonia, 
and an increased length of hospital stay. 
Thus, treating surgical chest pain adequately and 
with minimal opioid administration is important. 

Midline chest wall pain can 
be iatrogenic from median 
sternotomy and pacemaker 
placement or pathologic 
from sternal and medial 
rib fractures. Chronic pain 
can develop following 
poor management of 
acute pain, contributing 
to additional physiologic 
and psychologic stress and 
consuming disproportionate physical and 
financial resources. 

The transversus thoracic plane block (TTPB), formerly 
known as the parasternal plane block, is a newer regional 
technique that provides analgesia to the medial anterior 
chest wall and may consequently decrease pulmonary 
morbidity and the need for large-dose opioids. Its 
indications include:1

• Sternotomy
• Sternal fractures
• Medial rib fractures
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How I Do It: Transversus Thoracic Plane and 
Pecto-Intercostal Fascial Block

“Treating surgical chest pain 
adequately and in a manner 

that minimizes the requirement 
for significant opioid 

administration is important.”
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pulmonary pathology. During ultrasound of the left 
anterior chest wall, the pericardium appears deep 
to the intercostal muscles. Because of these critical 
organs’ proximity, take care to visualize the needle 
tip at all times. If the block cannot be performed 
safely, use an alternative technique. 

Vessels: The internal thoracic artery runs 
between the internal intercostal muscles and TTM 
(Figure 2) and should be visualized prior to block 
placement. In addition to identifying the artery via 
longitudinal orientation of the ultrasound, placing 
the ultrasound in the transverse orientation over 
the plane of interest further confirms the arterial 
presence so the vasculature can be avoided.2 
Again, constant visualization of the needle tip is 
vital (Figure 3). Once the TTP has been accessed, 
aspirate every 3–5 mL to ensure that the needle 
tip was not placed intravascularly. Although ASRA 
has neuraxial guidelines for deep plexus and deep 
peripheral nerve blocks, it has no defined rules for 
superficial nerve blocks. However, the guidelines 
advise that vascularity, compressibility, and bleeding 
consequences be taken into consideration.3 We 
therefore recommend evaluating ease of block 
placement, type of anticoagulation, and vascularity 
of the site prior to proceeding. 

Nerves: The sternum’s body is innervated from the 
anterior cutaneous branches of intercostal nerves 
2–6 and the sympathetic plexus around the internal 
thoracic artery. The nerves lie between the internal 
intercostal muscle and TTM within the TTP (Figure 4). 
A collateral branch also aids in supply and runs along 
the upper border of the rib.4 The TTPB anesthetizes 
the nerves via injection of local anesthetic between 
the two muscles (Figure 3). One injection into this 
plane on each side of the sternum between ribs 
3 and 4 will spread to cover the entire sternum; 
multiple injections on one side of the sternum are 
unnecessary if the correct plane is used. Performing 
the block preoperatively under ultrasound guidance 
and appreciating no hemodynamic derangements 
during median sternotomy intraoperatively confirms 
appropriate block placement.

Osseous structures: Ideally, ribs 3 and 4 should 
be visible on the ultrasound screen with an 
accompanying posterior acoustic shadow. 
Simultaneously visualize the entirety of the needle 
and direct it at a steep enough angle to avoid moving 
beneath a rib where visualization would be obscured 

Figure 1: Ultrasound image of transversus thoracic plane with 
ultrasound held in longitudinal fashion over medial anterior 
chest wall.

Figure 2: Artistic rendering of anterior chest wall depicting 
the relationship between the internal thoracic artery and 
transversus thoracic muscle. Artwork by Athena Ermidis.
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(Figure 3). Excessive needle insertion may result 
in pleural puncture or pneumothorax bilaterally or 
pericardial injury on the left side of the chest.

PATIENT POSITIONING AND EQUIPMENT 
SELECTION
Needle: Use a 21-gauge, 5 or 10 centimeter, blunt tip 
echogenic needle. Determine the needle length by 
clinical judgement based on patients’ body habitus 
and relevant anatomy. 

Scanning technique: Patients can be positioned 
either supine or with their head up to aid with 
respiratory status if needed. Place a 50 mm, high-
frequency linear ultrasound probe on the chest in 
the parasagittal plane in the midclavicular line and 
identify the third or fourth rib space, ribs, pleura, 
pectoralis major, and intercostal muscles (Figure 1). 
Scan laterally to medially to visualize the hypoechoic 
TTM lying deep to the intercostal muscle and 
superficial to the pleura. The needle target is the 
plane between the internal intercostal muscle and 
the TTM (Figure 3). Take care because the internal 
thoracic artery also runs in the plane; identify it in 
cross section via an ultrasound scan in the transverse 
plane.1 Use color flow doppler over a visible pulsatile 
structure to confirm presence of the artery; if 
vascular presence is uncertain, place the probe 
over an adjacent rib space to evaluate for arterial 
presence. 

MEDICATION SELECTION
Local anesthetic: Use bupivacaine 0.25% or 
ropivacaine 0.25% (10–20 mL on each side). A 
patient’s weight, type of surgery, location of artery, 
and risk of vascular puncture should be considered 
when determining volume and concentration of local 
anesthetic. 

Adjuvants: Preservative-free dexamethasone (1–3 mg 
on each side) has anti-inflammatory properties and 
limits ectopic discharge in neural membranes. 

Clonidine (0.5 mcg/kg with a max dose of 150 
mcg) allows for prolongation of the block via 
vasoconstriction secondary to hyperpolarization of 
gated channels. However, data are conflicting on 
block duration, and it carries a risk of hypotension 
with higher doses or intravascular injection. 

Epinephrine (5–10 mcg/mL) can prolong block 
duration via vasoconstrictive activity when used with 

Figure 3: Ultrasound-guided transversus thoracic plane block.

Figure 4: Artistic rendering of transverse view depicting nerve 
supply of anterior chest wall. Artwork by Athena Ermidis.
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lidocaine and mepivacaine but not ropivacaine. It has 
neurotoxic potential because of vasoconstriction, and 
hypertension and tachycardia could alert the regional 
team to vascular injection.

Buprenorphine can block voltage-gated sodium channels. 
It has antihyperalgesic properties and can prolong blocks 
but carries a risk of postoperative nausea and vomiting.

Limited data exist for liposomal bupivacaine, but it has 
not proved to be more effective or longer lasting than 
bupivacaine with preservative-free dexamethasone.

Nerve block catheters should be placed postoperatively 
to avoid surgical field contamination. Adjuvants are not 
required for block prolongation, but catheter migration 
and increased risk of infection are concerns.5

DESCRIPTION OF TECHNIQUE
The goal is to block the anterior cutaneous branches of 
intercostal nerves 2–6, which innervate the sternum as 
originally described by Ueshiema et al.6 Disinfect the 
chest and apply sterile ultrasound gel. Place a 50 mm, 

high-frequency linear ultrasound probe on the chest in 
a parasagittal plane over the third and fourth ribs at the 
midclavicular line. Identify the pectoralis major intercostal 
muscles, ribs, and pleura and trace medially toward the 
sternum until the TTM comes into view lateral to the 
sternum and deep to the internal intercostal muscle as a 
hypoechoic band (Figure 1).

Identify the internal thoracic artery in this plane 
between the intercostal muscle and TTM to avoid 
vascular puncture and intra-arterial injection. To 
ensure constant visualization of the needle and prevent 
pericardial puncture, advance a blunt-tip, 21-gauge, 
5- or 10-centimeter echogenic needle in plane from 
caudal to cranial direction. Place the needle tip between 
the TTM and the intercostal muscle (Figure 3). Confirm 
negative aspiration and correct placement in the TTP with 
1–3 mL of sterile saline via hydrodissection followed by 
injection of 10–20 mL of 0.25% bupivacaine hydrochloride 
or ropivacaine 0.25% with 1–3 mg of preservative-free 
dexamethasone in 5 mL aliquots. Downward displacement 
of the pleura during injection further confirms correct 
deposition of local anesthetic. 

Figure 6: Ultrasound image of sonoanatomy relevant to pecto-intercostal fascial plane block with ultrasound held in 
longitudinal fashion over medial anterior chest wall.
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The maximum dose of bupivacaine hydrochloride 
and ropivacaine is 2.5 mg/kg of ideal body weight. In 
addition to the local anesthetic’s analgesic component, 
hydrodissection of the TTP may allow for relief of 
entrapped terminal branches of the intercostal nerves, 
further alleviating pain.7 

Approach: In our practice, we approach the plane of 
interest in a caudal to cranial fashion. Because the rib 
spaces can be small in this area, moving the ultrasound 
transducer cranially in the parasagittal plane helps us 
to identify the target by removing the inferior rib from 
the screen. This allows us to ensure that the needle 
is inserted in plane steep enough to reach the plane 
without bending or being inadvertently placed beneath 
the superior rib, where we cannot visualize the tip on 
ultrasound because of an acoustic shadow (Figure 3).

If rib spaces are narrow and limit the angle of the 
needle and appropriate visualization, we may use an 
out-of-plane approach. Place the high-frequency linear 
ultrasound probe in the same parasagittal orientation 
between ribs 3 and 4, and identify the TTP. Using a 
blunt-tip 21-gauge needle, approach the TTP in an out-
of-plane fashion, using sterile saline for hydrodissection 
to further appreciate the tip of the needle. Given that 
the entirety of the needle cannot be appreciated and 
that the tip, even using hydrodissection, can be difficult 
to visualize, we do not recommend this approach 
because of the increased risk of pneumothorax, 
vascular puncture, and hematoma. 

Dose and volume: We have performed the block 
successfully with 10–20 mL of 0.25% bupivacaine 
or 0.25% ropivacaine. If the patient is having no 
other blocks and no intravenous local anesthetic 
administered, using a volume closer to 20 mL is 
preferable because it is a volume-dependent block. 
However, if the patient has a low body weight (less than 
40 kilograms) or if other local anesthetics contribute to 
the total dose, 10 mL has provided effective analgesia in 
the past, anecdotally. 

Block location and intercostal vasculature absorption 
influence its duration. It has the potential for biphasic 
absorption, with the initial phase occurring within 
five minutes because of the proximity of intercostal 
vasculature and the second, slower phase resulting 
from the surrounding subcutaneous fat absorbing the 
highly lipid soluble local anesthetic.8

See Figure 6 for clinical pearls regarding the TTBP.

Transversus Thoracic Plane Block Clinical 
Pearls

Positioning

Position the patient supine or head up.

Scanning

Scan lateral to medial in the third or fourth rib 
space toward the sternum. Identify the hypoechoic 
transversus thoracic muscle (TTM) deep to the 
intercostal muscle and inject between the TTM and 
intercostal muscle.

Using an ultrasound transverse view, identify the 
internal thoracic artery, which also runs in the plane 
in cross section.

Technique

Move the probe cranially to ease needle manipulation.

Visualize the needle and needle tip constantly.

Medications

Administer bupivacaine or ropivacaine 0.25% with  
a max dose of 2.5 mg/kg of ideal body weight.

As a volume-dependent block, try to deposit 20 mL  
of local anesthetic on each side.

If the patient weighs less than 40 kg, reduce the 
volume of local anesthetic. 

If another block is performed, reduce the volume 
so that total dose of local anesthetic is less than  
2.5 mg/kg.

Anticoagulation

No strict guidelines require adjusting the 
anticoagulation regimen.

Consider the block’s difficulty and vascularity when 
determining its safety in the coagulopathy setting.

Figure 6: Clinical pearls.
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Potential complications: Adverse events to consider 
include:
• Pneumothorax
• Hemothorax
• Pericardial puncture, resulting in potential 

hemopericardium or pericardial injection
• Intravascular injection
• Local anesthetic systemic toxicity 
• Damage to the internal thoracic artery 
• Hematoma
• Infection
• Neural injury
 
PECTO-INTERCOSTAL FASCIAL BLOCK
Alternative Methods: TTPB is not without its 
risks, including vascular and pericardial puncture, 
pneumothorax, LAST, infection, and nerve damage. 
A potentially safer alternative method is the pecto-
intercostal fascial block (PIFB) in which the proceduralist 
injects local anesthetic in the fascial plane between 
the pectoralis major and the intercostal muscles.9 
Despite being a more superficial nerve block, PIFB also 
anesthetizes the anterior branches of the intercostal 
nerves that traverse through the intercostal muscles, 
but it is a novel block that requires additional research. 
However, several case reports suggest that PIFB may 
provide equivalent analgesia relative to TTPB for a variety 
of situations, including breast surgery, thymectomy, and 
sternotomy.

Technique: Place the patient in supine position with 
a linear probe placed in a longitudinal fashion just 
lateral to the sternum until the pectoralis major, ribs, 
and intercostal muscles are identified in the short axis. 
Confirm and avoid the location of the internal thoracic 
artery in a similar fashion when performing the TTPB. 
Advance a 21-gauge, 5 centimeter, blunt tip echogenic 
needle in plane under ultrasound guidance in a caudal to 
cranial direction, and place the tip between the pectoralis 
major and intercostal muscles. Hydrodissect with 1–2 
mL aliquots of saline to confirm appropriate needle 
placement. Local anesthetic choice is proceduralist 
dependent and may be injected once negative aspiration is 
confirmed; 2–3 milliliters of 0.375% levobupivacaine with 
epinephrine 1:200,000 covers a dermatome10 (Figure 5).

Liu et al reported T1–T6 coverage for poststernotomy 
analgesia with PIFB, but they did use three injection sites 
on each side with a total of 38 mL of ropivacaine 0.25% 
and decadron 3.8 mg injected.11 Multiple injection sites 
may not be necessary; Jones et al described bilateral 
PIFB catheters placement with an initial bolus of 30 mL of 

bupivacaine 0.25% and ropivacaine 0.2% infusion at 8–10 
mL/hr over the next four days in patients with myasthenia 
gravis receiving thymectomy.12

Although PIFB requires additional study, it offers the 
potential for a safer approach to anesthetizing the medial 
portion of the anterior chest wall. 

CONCLUSION
As reliance on opioids as a sole analgesic option wanes, 
new regional anesthesia techniques that focus on fascial 
planes have gained prominence as critical components 
of multimodal analgesic regimens. Patients experiencing 
medial chest wall pain had not previously benefitted from 
regional anesthesia techniques and have largely depended 
on intravenous and oral opioids for pain control. Although 
techniques that block spinal nerves (paravertebral block) 
or proximal intercostal nerves (intercostal block) may also 
be effective at managing parasternal pain, they are limited 
by either the potential for sympathectomy with resulting 
hemodynamic changes or the need to perform multiple 
injections to properly anesthetize a large area. 

Opioid consumption has known side effects, including 
nausea, vomiting, decreased bowel function, diminished 
ventilatory drive with hypercarbia, somnolence, and 
tolerance and may lead to problems with physical 
dependence or addiction. Non-opioid multimodal 
analgesic regimens may result in incomplete analgesia 
and may not be tolerated in various patient groups. 
Epidural and paravertebral blockade require strict timing 
of venous thromboembolism prophylaxis protocols and 
may be associated with spinal hematoma and neuraxial 
injuries. In the authors’ experience, TTPB requires 
no alteration of the anticoagulant regimen, although 
vascularity and block difficulty should be taken into 
account when making a decision. 

Poorly managed acute pain may ultimately result in the 
development of chronic pain and the need for costly and 
stressful additional medical or surgical intervention. “The 
reported incidence of chronic pain after cardiac surgery 
varies from 21%–56% and is multifactorial in nature with 
a large neuropathic component.”13 Therefore, the cardiac 
surgery population may be particularly vulnerable and 
warrant additional perioperative analgesic efforts.

Regional anesthesia techniques contribute to analgesia, 
limit reliance on opioids, treat neuropathic pain, and can 
prevent the development of chronic pain. With such a high 
incidence of chronic pain in the surgical population, TTPB 
proves to be a useful tool in the anesthesiologist’s arsenal.
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were performed with the 
patient in a prone position. 
Even though we have since 
transitioned to performing the 
iPACK in a supine position, it is 
still worthwhile to review the 
original injection technique to 
get a better understanding of the 
sonoanatomy and procedure.

SONOANATOMY
With the patient in a prone 
position, a high frequency linear 
probe or the low frequency 
curvilinear transducer can 
be used depending on body 
habitus. Another advantage 
of the curvilinear probe is 
the wide scanning view. The 
probe is placed transversely 
at or just above the popliteal crease to visualize the 
femoral condyles and the popliteal artery in cross-section 
(Figure 3). At this level, the femoral condyles appear as 
discontinuous, curved hyper-echoic lines. The popliteal 
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INTRODUCTION
Controlling posterior knee pain after total knee arthroplasty 
is an important component of the comprehensive strategy 
for providing postoperative analgesia. This pain is mediated 
by articular branches that originate primarily from the tibial 
component of the sciatic nerve with contributions from the 
obturator nerve (Figure 1)1,2. Posterior knee pain can be 
controlled by sciatic nerve block, but leads to undesirable 
foot drop and may delay diagnosis and treatment of 
surgically induced common peroneal nerve injury. A 
selective tibial nerve block in the popliteal fossa is an 
alternative to sciatic nerve block and can provide analgesia 
without causing a foot drop, but it decreases sensory 
perception in the sole of the foot and causes weakness of 
plantar flexion.3

The articular branches, after arising from the main trunks of 
the tibial and obturator nerves, travel through a tissue space 
between the popliteal artery and the femur to innervate the 
posterior capsule of the knee (Figure 2). These articular 
branches can be blocked by infiltrating this tissue plane 
between the popliteal artery and the capsule of the knee 
(iPACK) with local anesthetic solution under ultrasound 
guidance. The goal of iPACK is to selectively block only the 
innervation of the posterior knee joint while sparing the 
main trunks of tibial and common peroneal nerves, thereby, 
maintaining the sensorimotor function of the leg/foot. We 
introduced the iPACK technique at the American Society of 
Regional Anesthesia (ASRA), Spring meeting in 2012.4

TECHNIQUE: THE EARLY YEARS
When we conceived the concept of iPACK, our injections 

How I Do It: Infiltration Between Popliteal 
Artery and Capsule of Knee (iPACK)

Figure 1: Dissection of popliteal fossa showing articular 
branches to posterior knee arising from tibial nerve.

Image courtesy of the Department of Anatomy at Penn State College of 
Medicine, State College, Pennsylvania.

Orange box, target tissue plane for iPACK injection. Image courtesy of 
author.

Figure 2: Cross-sectional anatomy of thigh proximal to 
femoral condyles.
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artery is seen as a pulsating anechoic structure in the 
center of the scan. The popliteal vein may be compressed 
from pressure of the transducer and not be visible on the 
image.

From this point, the probe is moved cephalad, keeping the 
popliteal artery in view, till the discontinuous, interrupted 
hyperechoic line of the condyles changes to a continuous, 
hyper-echoic silhouette of the femoral shaft just cranial to 
the condyles. The location of the tibial nerve (superficial to 
popliteal artery) and the common peroneal nerve (lateral 
edge of sonogram) can be seen by changing the tilt of 
the transducer. The 
plane between the 
popliteal artery and 
the femur is the space 
through which the 
articular branches are 
traversing and is the 
target tissue space for 
infiltration.

NEEDLE 
INSERTION 
TECHNIQUE
The needle is inserted 
via an in-plane, medial 
to lateral approach. The insertion point is parallel to the 
femur, in the middle of the tissue plane. The needle is 
advanced till the needle tip is positioned 2 cm beyond the 
lateral border of the popliteal artery. Subsequently, the 

local solution is injected in 3 ml aliquots as the needle 
is withdrawn. Injecting the local as the needle is being 

withdrawn ensures 
even spread of local 
solution. Typically, 
20 mL (range of 
15 -25 mL) of local 
solution is infiltrated 
in the tissue plane. 
Ropivacaine 0.2% or 
Bupivacaine 0.25% 
with epinephrine 
1:200,000 can be used 
for iPACK.

With the scanning 
procedure described 
above, the image 

required for iPACK can be developed with patient in supine 
(knee flexed or extended) or lateral decubitus positions. 
We recommend that the needle should be inserted in 
a medial to lateral direction and the needle tip not be 

“The goal of iPACK is to selectively 
block only the innervation of the 

posterior knee joint while sparing 
the main trunks of tibial and 

common peroneal nerves, thereby 
maintaining the sensorimotor 
function of the leg and foot.”

Figure 3: Scanning sequence of popliteal fossa for iPACK 
with corresponding sonograms.

Figure 4: Scanning sequence for iPACK using the 
posteromedial acoustic window with corresponding 
sonograms.

Red circle, popliteal artery. Image courtesy of author.

Red circle, popliteal artery; blue circle, popliteal vein. Image courtesy of 
author.
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pushed 2 cm beyond the lateral edge of the popliteal 
artery to avoid anesthetizing the common peroneal nerve 
and causing a foot-drop. If a lateral decubitus position is 
used, the side to be injected should be dependent, so that 
needle can be inserted from the medial thigh.

CURRENT TECHNIQUE
Over time our technique has evolved to performing the 
iPACK injection with the patient supine and scanning from 
a posteromedial acoustic window. Since iPACK is usually 
combined with adductor canal block or femoral nerve 
block, our current technique avoids multiple prepping or 
draping and position changes for different blocks.

The patient is placed in a supine position with the lower 
extremity flexed at the knee and abducted at the hip (frog 
leg position). A roll of blanket is placed under the thigh to 
support it (Figure 4). To begin scanning, the transducer is 
placed on the lower third of the medial thigh to visualize 
the femur and the femoral vessels in cross-section. The 
transducer is then slid caudally observing the femoral 
artery as it dives into the popliteal fossa through the 
adductor hiatus to become the popliteal artery. At this 
point, the transducer is moved posteriorly and inferiorly to 
visualize the space between the popliteal artery and the 
shaft of the femur just superior to the femoral condyles. 
The needle is inserted, in plane, from the anterior end of 
the transducer in a medial to lateral trajectory, keeping 
the needle parallel to the acoustic shadow of the femur. 
With the needle tip resting 2 cm beyond the lateral 

border of the artery, 20 mL of local anesthetic solution is 
injected, after negative aspiration of blood, to infiltrate the 
tissue space in divided doses as the needle is withdrawn. 
The local anesthetic injectate is a mixture of 15mL of 
Bupivacaine 0.25% combined with 5mL of liposomal 
bupivacaine 1.3%.

In our practice, iPACK has largely replaced selective 
tibial nerve block as part of the multi-modal regimen 
for controlling posterior knee pain after total knee 
arthroplasty and cruciate ligament surgeries. Future 
studies should be undertaken to further refine the 
technique.
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contraindications. The ESP block is less difficult to perform 
relative to thoracic epidural anesthesia and thoracic 
paravertebral block. Also, significant cranial-caudal spread 
occurs from a single injection point, which is an additional 
advantage in the setting of multiple rib fractures.

The mechanism of analgesic action is believed to result 
from diffusion of local anesthetic anteriorly to the ventral 
and dorsal rami of spinal nerves. Since its description in 
2016, our practice has evolved to incorporate ESP blockade 

as the first-line intervention 
in patients with multiple rib 
fractures.

Single-Shot ESP Versus 
Continuous Catheter Block: 
We initially began with 
single-shot ESP blocks 
for rib fractures. However, 
we found that although 
this improved the pain and 
effectiveness of breathing 

significantly, the pain often recurred within 2 to 3 hours of 
the block, despite the use of long-acting local anesthetics. 
We postulated that systemic absorption of local anesthetic 
may be a contributing factor to the shorter-than-expected 
duration. This led to our current practice of inserting a 
catheter in all our patients, which has allowed us to provide 
prolonged analgesia.

Continuous Catheter Infusion Regimens: We initially used 
a continuous infusion regimen of ropivacaine 0.2% at 8–10 

INTRODUCTION
Rib fractures are common in 
multitrauma patients and require 
effective analgesia to prevent 
respiratory complications. At the 
Penn State Health Milton S. Hershey 
Medical Center, all multitrauma 
patients with rib fractures are 
referred to the acute pain medicine 
service (APMS) once they have been 
assessed and stabilized by the trauma 
surgery service. APMS performs 
a detailed history and physical 
examination, focusing on location of 
fractures, medications, patient’s current 
coagulation status, allergies, and other 
injuries, including trauma to internal 
abdominal organs, spine, pelvis, or 
limbs. APMS also evaluates history of 
prior surgeries or disease and mental 
status. An analgesic plan is formulated 
with the goals of optimizing respiratory function, minimizing 
opioid consumption, and preventing cognitive dysfunction. 
Therefore, the plan usually includes an interventional 
regional anesthesia procedure.

Until recently, APMS performed mainly thoracic epidural, 
thoracic paravertebral, and intercostal blocks to provide 
rib fracture analgesia.1,2 In general, patients with one to 
two rib fractures were considered for intercostal blocks, 
whereas patients with three 
or more rib fractures were 
considered for thoracic 
epidural or paravertebral 
blocks. However, the latter 
two techniques are not 
always feasible because of 
various factors, including 
pre-existing anticoagulation 
or antiplatelet therapy, 
hemodynamic instability, or 
other associated injuries 
(eg, vertebral fractures).

The erector spinae plane (ESP) block was described in 
2016 as a novel regional anesthetic technique for acute 
and chronic thoracic pain.3,4 It is a paraspinal fascial plane 
block that involves injection of local anesthetic deep in 
the erector spinae muscle and superficial to the tips of 
the thoracic transverse processes. The site of injection is 
distant from the pleura, major blood vessels, and spinal 
cord; hence, performing the ESP block has relatively few 
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(ESP) block was described 
in 2016 as a novel regional 

anesthetic technique for acute 
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ml/h with patient-controlled regional analgesia (PCRA) 
boluses of 8 ml every 60 minutes. However, we observed 
that patients reported significantly lower pain scores 
at rest and improved respiration after the bolus doses. 
We have therefore moved to a programmed intermittent 
bolus regimen of 15 ml of 0.2% ropivacaine every 3 hours 
with additional patient-controlled boluses of 5 ml every 
60 minutes, resulting in superior analgesia and patient 
satisfaction.

THE ESP BLOCK TECHNIQUE
Patient Selection: Any patient with three or more rib 
fractures, either unilateral or bilateral, is a candidate 
for ESP blockade. A thorough history, physical exam, 
and informed consent are carried out.  Altered mental 
status, concomitant injuries, and intubation/ ventilation 
are considerations primarily with regard to the ability to 
position the patient safely and access the paraspinal area to 

perform the block. Unlike thoracic epidurals, the ESP block 
may be performed in patients with pre-existing thoracic 
spine disease or thoracic vertebral (ie, spinous process or 
lamina) fractures. Pleural puncture and pneumothorax are 
not significant concerns, given that the site of injection is 
distant from the pleura. We do not view coagulopathy or 
the use of anticoagulants or antiplatelet drugs as absolute 
contraindications to ESP block because the theoretical risk 
of clinically significant hemorrhage or hematoma is very 
low; however, an individualized risk-benefit assessment 
should be performed for every patient.

Block Equipment and Preparation: In the majority of 
patients, we use a high-frequency (10–15 MHz) linear-array 
transducer because it provides a higher-resolution image; 
however, a low-frequency (5–2 MHz) curvilinear probe 
is useful in more obese patients where the transverse 
processes lie at a depth greater than 4 cm. We prefer to 
use the catheter-over-needle kit (Pajunk E-Cath, Pajunk 
Medical Systems, Norcross, Georgia) because they are 
more kink resistant. The block is performed with full 
aseptic precautions, and the usual precautions for any 
regional anesthesia procedures should be applied.

Scanning Technique: After patients are positioned optimally 
(sitting or lateral decubitus), the affected area is identified 
along with the target transverse process (Figure 1). Given 
that local anesthetic spreads cranially and caudally from 
the point of injection, this is usually the transverse process 
most central to the affected rib levels. The ultrasound 

Figure 1: After patients are positioned optimally (sitting or 
lateral decubitus), the affected area is identified along with 
the target transverse process.

Figure 2: Transverse processes in an in-plane approach 
are recognizable as flat, squared-off acoustic shadows with 
a faint image of the pleura.
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transducer is placed in a longitudinal parasagittal 
orientation, about 3 cm lateral to the spinous processes, 
allowing for visualization of adjacent transverse processes 
(TP) in an in-plane approach. These are recognizable as flat, 
squared-off acoustic shadows with only a very faint image of 
the pleura visible (Figure 2). If the transducer is too lateral, 
the ribs will be visualized instead; these are recognizable as 

Figure 3A: If the transducer is too lateral, the ribs will 
be visualized instead; these are recognizable as rounded 
acoustic shadows with an intervening hyperechoic pleural 
line. Figure 3B: If the transducer is too medial, the 
thoracic laminae (flat hyperechoic lines) will be visualized.

rounded acoustic shadows with an intervening hyperechoic 
pleural line (Figure 3A). If the transducer is too medial, the 
thoracic laminae (flat hyperechoic lines) will be visualized 
(Figure 3B).

After correct TP identification, an 18-gauge echogenic 
needle (Pajunk E-Cath, Pajunk Medical Systems) is inserted 
using an in-plane, cranial-to-caudad approach to contact 
the bony shadow of the TP with the tip deep to the fascial 
plane of the erector spinae muscle (Figure 4). The correct 
location of the needle tip is confirmed by injecting 0.5–1 
cc of normal saline 0.9% and observing linear fluid spread 
lifting the erector spinae muscle off the tip of the TP (Figure 
5). Once the fascial plane is recognized, the needle is 
removed and the catheter is inserted through the needle 
sheath. Correct catheter location is confirmed by bolusing 

Figure 4: After correct transverse process (TP) 
identification, an 18-gauge echogenic needle is inserted 
using an in-plane, cranial-to-caudad approach to contact 
the bony shadow of the TP with the tip deep to the fascial 
plane of the erector spinae muscle. 

A
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2–3 cc of normal saline 0.9%. Following confirmation of 
correct catheter tip location, 20 cc of ropivacaine 0.5% is 
injected and cranial and caudal spread of local anesthetic 
can be visualized.

ESP Catheter Management and Follow-Up: The APMS 
team assesses patients daily, focusing on pain scores, 
incentive spirometry outcomes, ambulation status, 24-hour 
opioid requirements, mental status, and the integrity of the 
catheter insertion site. The anesthesia on-call team gets 
a thorough sign-out and manages any issues overnight, 
these may include infusion pump malfunction, inadequate 
analgesia, and inadvertent catheter removal. Breakthrough 
pain is managed with small doses of intravenous opioids. 
We have observed fewer instances of inadequate analgesia 
with the programmed intermittent bolus regimen. Using 
a catheter fixation device and meticulous dressing at the 
time of placement has reduced catheter dislodgement rates 
(Figures 6A and B).

The APMS team communicates daily with the trauma 
surgery team regarding progress and discharge planning. 

Figure 5: The correct location of the needle tip is 
confirmed by injecting 0.5–1 cc of normal saline 0.9% and 
observing linear fluid spread lifting the erector spinae 
muscle off the tip of the TP.

Figures 6A & 6B: Breakthrough pain is managed with small doses of IV opioid using programmed intermittent bolus. Using 
a catheter fixation device and meticulous dressing at the time of placement has reduced catheter dislodgement rates.

A B
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The ESP catheter is kept in place as long as it is providing 
analgesic benefit. Factors such as respiratory status, 
ambulation, oral intake of medications, and chest tube 
removal are taken into account when deciding when 
to remove the ESP catheter. The catheter may also be 
removed if the site becomes infected, local anesthetic 
leaks, or at the patient’s request. Currently, patients are not 
routinely discharged with ESP catheters in situ, although we 
have occasionally done so in selected patients who we judge 
are able to safely manage an ambulatory infusion of local 
anesthetic.
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WHAT IS RAPTIR?
A posterior or retroclavicular approach to an 
infraclavicular brachial plexus block was first described 
by Hebbard and Royse1 in a letter to the editor in 2007. 
However, results from the first clinical study of the 
technique were not published until 2015 by Charbonneau 
and colleagues.2 It has subsequently been popularized as 
the retroclavicular approach to the infraclavicular region 
(RAPTIR) block.3

The technique is performed with the patient supine and 
the arm adducted. A high-frequency linear ultrasound 
transducer is placed inferiorly to the clavicle just medially 
to the coracoid process in the parasagittal plane such 
that the axillary vessels and cords of the brachial plexus 
are viewed in cross-section (Figure 1).1,2 In this short 
axis view, the lateral cord appears in the anterocranial 
position, posterior cord in the posterocranial position, and 
median cord in the posterocaudal position (dependent 
on probe orientation and anatomic variation).4 A needle 
insertion point is chosen in the supraclavicular fossa, 
between the clavicle and trapezius, so that the needle will 
pass behind the clavicle and enter the ultrasound image 
nearly parallel to the transducer (or perpendicular to the 
beam) (Figure 2).1,2 A long (80-100mm) needle is required 
given the distance from the supraclavicular fossa to the 
axillary artery. Because of the generally superior needle 
visualization achieved via a small angle of incidence of 
the needle relative to the ultrasound probe, an echogenic 
needle is generally not necessary.5 A volume of 25-40ml 
of local anesthetic is then injected to achieve perivascular 
spread.2,6

WHY IS RAPTIR BECOMING MORE POPULAR?
A recent systematic review including 25 randomized 
trials and 1,948 patients found no differences in success 
rate between supraclavicular, infraclavicular, or axillary 
brachial plexus blocks.7 Infraclavicular block advantages 
include the ability to place a secure catheter and a 
decreased incidence of diaphragmatic paresis when 

compared to supraclavicular blocks.2,8,9 Infraclavicular 
blocks are also associated with less tourniquet pain, more 
complete musculocutaneous nerve block than single 
injection axillary block, and decreased time to perform 
when compared to multiple injection axillary block.10 
However, needle visualization is often poor because of the 
steep angle of insertion with the conventional approach 
(Figures 3 and 4).11 The median angle of insertion is 50 
degrees (ranging from 33–60) and is made worse in obese 
patients, with the angle of insertion correlating with 
body mass index.11 The RAPTIR block was developed to 
overcome this needle visualization challenge.1

A randomized trial comparing the conventional (coracoid) 
infraclavicular block to the RAPTIR block confirmed 
that needle shaft and tip visualization were significantly 
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Vishal Uppal, MBBS, 
FRCA, EDRA

Assistant Professor and 
Director of Regional 

Anesthesia Fellowship 
Program

Jonathan G. Bailey, BA, MD, 
MSc, FRCPC

Assistant Professor and 
Regional Anesthesia Fellow

Department of Anesthesia, Pain Management, 
and Perioperative Medicine

Dalhousie University
Halifax, Canada

“Infraclavicular blocks are also associated with less 
tourniquet pain, more complete musculocutaneous 
nerve block than single injection axillary block, and 

decreased time to perform when compared 
to multiple injection axillary block.”



55
American Society of Regional Anesthesia and Pain Medicine

2020

better with the RAPTIR technique, with similar success 
rates and patient satisfaction.6 It also found that block 
performance time and paresthesias encountered during 
block placement were reduced when using the RAPTIR 
approach.6 This may be because the lateral cord is 
commonly located in the needle path of a conventional 
infraclavicular block.12

The horizontal needle path of the RAPTIR block prevents 
that problem and avoids both the pectoral branch of the 
thoracoacromial artery and the cephalic vein (Figure 4).12 
The position of the needle relative to the clavicle is also 
advantageous for patients with limited range of shoulder 
motion or those with a painful upper extremity injury.12,13 
Whereas arm abduction improves needle angle and 
visualization in the conventional infraclavicular block, 
arm adduction improved needle insertion in the RAPTIR 
block.5,14 For this reason, RAPTIR has been advocated 
as a pain control option for patients in the emergency 

department with upper extremity injury.13 RAPTIR 
compares favorably to the supraclavicular approach, and 
a recent randomized controlled trial demonstrated similar 
success rates, pain control, and patient satisfaction.15 
Performance time for the RAPTIR was statistically longer. 
However, the absolute difference for performance time 
was less than 2 minutes and was therefore considered to 
not be clinically relevant.15

HOW DOES THE RAPTIR BITE?
Despite those advantages, the RAPTIR block is not 
without potential drawbacks. The major concern with the 
retroclavicular path is that the needle passes through 
an acoustic shadow behind the clavicle. Previously 
published cadaveric studies have demonstrated that 
the suprascapular nerve and suprascapular vein are 
vulnerable to injury because they are located along the 
needle trajectory of a RAPTIR block and in the clavicle’s 
acoustic shadow.16 Neuromuscular stimulation during 

Figure 1: Needle insertion for conventional and retroclavicular approaches and related anatomic structures.
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needle advancement through the acoustic window 
and monitoring for external rotation of the shoulder 
(supraspinatus and infraspinatus muscle stimulation) 
may reduce the incidence of inadvertent nerve injury.16

Infraclavicular brachial plexus blocks (whether 
conventional or retroclavicular) are classified as high 
risk for bleeding because of their noncompressible 
position under the clavicle and are not recommended for 
anticoagulated patients.17 Additionally, because of the 
acoustic shadow casting a blind spot, pain physicians 
may advance the needle further than expected before 
locating it with the ultrasound transducer. That past 
pointing could result in nerve or vascular puncture or 
even pneumothorax. We recommend that the distance 
from the intended needle insertion point to the edge of the 
ultrasound transducer be measured externally once the 
optimal image has been obtained. Mark the needle shaft 
at that distance from the tip by grasping the shaft between 

Figure 2: Needle insertion for RAPTIR (retroclavicular 
approach to the infraclavicular region).

Figure 3: Needle insertion for conventional ultrasound-
guided infraclavicular brachial plexus block (coracoid 
approach).

AA, axillary artery; CV, cephalic vein; LC, lateral cord; MC, medial cord; 
PC, posterior cord; TA, thoracoacromial artery.

Figure 4: Ultrasound image showing needle insertion for 
conventional and retroclavicular approaches and related 
anatomical structures.
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Figure 5: Measurement of clavicle thickness before needle 
insertion for RAPTIR (retroclavicular approach to the 
infraclavicular region).

index and thumb (Figure 5). Advance the needle past that 
point only once the tip is visualized in the ultrasound 
image.5 Given that the needle path is horizontal and 
directed posteriorly to the axillary artery, spread to the 
lateral cords manifesting as a long onset time or may be 
reduced in the distribution of musculocutaneous nerve 
with RAPTIR, compared to conventional infraclavicular 
approach.6

One cadaver dissection showed less dye surrounding the 
medial and lateral cords than the posterior cord when 
using a retroclavicular approach.18 However, as mentioned 
previously, a randomized trial found similar rates of 
sensory and motor block success, surgical success, 
supplementation, and analgesic use.6 To maximize 
perivascular spread during a retroclavicular approach, we 
suggest using our 5-6-7 technique.5 Advance the needle 
past the 6-o’clock point to the axillary artery as viewed 
in the ultrasound image. At 5-o’clock (posterocaudal) 
position, deposit 25% of the local anesthetic. Withdraw 
the needle and deposit 50% of the local anesthetic at 
the 6-o’clock position and 25% at the 7-o’clock position 
(Figure 6).

Another potential problem is obtaining an optimal 
ultrasound image in a position that allows for the needle 
to pass easily behind the clavicle. The contour of the 
clavicle is highly variable, increasing the difficulty of a 
retroclavicular approach in a subset of patients with an 
acutely angulated clavicle, although the overall block 
performance time is not significantly different.6,19,20 
We suggest placing the patient’s arm in an adducted 
position with slight downward traction to improve clavicle 
orientation.5

Finally, cadaveric studies have demonstrated the potential 
for a posterior cord injury with RAPTIR. Although the 
posterior cord is visible posteriorly to the axillary artery, 
in three of six cadaver dissections the posterior cord or its 
components were punctured by the needle.16 We suggest 
hydrodissection of the posterior cord away from the 
axillary artery to allow needle passage. We also suggest 
using a neuromuscular stimulator and a low-pressure 
injection technique to minimize the chance of intraneural 
injection.21,22

CONCLUSION
Over the past few years, the RAPTIR block has seen rapidly 
growing enthusiasm. Although the approach offers some 
advantages to the conventional infraclavicular technique, 
it also carries some unique risks. We recommend that 
this relatively new technique should be used selectively 

Figure 6: Ultrasound image showing 5-6-7 technique 
(positions) to maximize perivascular spread during RAPTIR 
(retroclavicular approach to the infraclavicular region).
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rather than as a wholesale adoption above other methods 
of infraclavicular and other approaches to brachial plexus 
blockade, with the benefits and risks of the technique 
being considered in the context of patient habitus and 
comorbidities.

Specifically, the RAPTIR approach is well suited for 
patients where the needle insertion angle is expected to 
be steep because of a thick chest wall, limited range of 
shoulder motion, or securing an indwelling catheter.23 
The approach is less well suited for those with highly 
angulated clavicles, full supraclavicular fossae, and thin 
chest walls. Further research is needed, and we look 
forward to the results of a multicenter, randomized, 
noninferiority trial comparing conventional (coracoid) 
infraclavicular blocks to the RAPTIR method.24
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