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REVIEW ARTICLE / PREGLEDNI ČLANAK

PERICAPSULAR NERVE GROUP BLOCK  
– A NARRATIVE REVIEW
BLOK PERIKAPSULARNE SKUPINE ŽIVACA  
– NARATIVNI PREGLED
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Abstract
This narrative review of the Pericapsular Nerve Group (PENG) Block of the hip 
describes the indications, technique and performance of the ultrasound-guided 
peripheral nerve block. Possible complications and their avoidance are discussed, as 
are the technical details of block performance. 
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Sažetak
Ovaj pregledni rad o bloku perikapsularne skupine živaca (PENG) kuka opisuje 
indikacije, tehniku i izvođenje ultrazvukom navođenog perifernog bloka živaca. 
Moguće komplikacije i izbjegavanje istih se opisuju, kao i tehničke pojedinosti 
pojedinosti same izvedbe bloka.
Ključne riječi: blok živaca; hitni ultrazvuk; PENG blok; regionalna anestezija 
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Introduction
The treatment of  pain is a fundamental aspect of 
emergency medical care. Administration of analgesia by 
oral, intra-muscular and intravenous routes is so common 
as to barely merit comment, while infiltration of local 
anesthetics is similarly a daily part of patient care. While 
regional anesthesia has been a part of the emergency 
medicine specialist’s practice for decades, the introduction 
of ultrasound has expanded the scope and precision of 
regional anesthesia in the emergency department (1). 
Regional anesthesia is the unsung hero of emergency 
department analgesia: it allows powerful reduction of 
pain while sparing use of opioid analgesics that can 
complicate patient care in those at risk of respiratory 
and hemodynamic impairment, as well as those at risk of 
delirium (2).

Ultrasound guided nerve block of the 
hip can be successfully performed by 

emergency physicians.

One place where regional anesthesia has been consistently 
shown to improve patient pain and reduce the complications 
of opioid use is in the patient with an acute fractured hip. 
(4). Regional anesthesia for hip fracture (referring here to 
both femoral neck and intertrochanteric femur fractures) 
began as femoral nerve blocks and landmark-based 
fascia iliaca nerve blocks to the ultrasound guided supra-
inguinal fascia iliaca nerve block and, more recently, the 
pericapsular nerve group (PENG) block. This paper will 
review the PENG block, detailing its indications and correct 
performance, as well as complications that can arise while 
performing the block and how to successfully avoid them. 

Methods
We began this narrative review with a literature search 
in PubMed and Google Scholar, using keywords ‘PENG 
Block,’ ‘pericapsular nerve group block,’ ‘regional anesthesia 
of the hip,’ ‘nerve block of the hip’ and related terms to 
identify relevant studies. The search was not intended to be 
exhaustive, but rather to identify the most current ideas on 
the performance of the PENG block, with the focus upon 
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how the block is performed, its common complications and 
how to avoid these complications, and its efficacy. 

Origins of the PENG Block
The pericapsular nerve group (PENG) block was first 
described in 2018 by Drs. Girón-Arango, Peng, Chin and 
their team. The technique was developed to reduce pain after 
total hip arthoplasties while minimizing nerve blockade to 
motor nerves to allow for early rehabilitation (3).

The PENG block is a novel method of 
providing anesthesia to the hip that is 

efficacious and easy to perform.

Indications
The PENG block provides anesthesia to anteromedial aspect 
of joint capsule of the hip. Because most sensory nerves for 
the hip run in the anterior aspect of the joint capsule, it 
will effectively capture these nerves (5). There is also some 
spread of anesthesia beyond the anteromedial joint capsule, 
which allows blockade of nerves innervating surrounding 
soft tissues (iliopsoas muscle, etc) (3, 6-7). Practitioners 
should be aware that administration of high volumes of 
anesthetic can result in femoral nerve blockade, potentially 
causing quadriceps weakness (8).
The PENG block provides excellent anesthesia for 
acetabular fractures and femoral neck fractures. It can 
provide anesthesia for intertrochanteric or subtrochanteric 
fractures, but the effect is not always as consistent. In 
such cases, consideration should be given to performing 
a suprainguinal fascia iliaca block, either as the primary 
regional anesthesia technique or as an adjunct if the PENG 
block fails to achieve adequate pain control.

How to Perform the PENG Block
1) Obtain consent and gather materials. You will need:
Required equipment includes topical local anesthetic 
(1% lidocaine), a long-acting local anesthetic such as 
ropivacaine or bupivacaine, sterile saline for flushing, a 10-
mL syringe for local injections, and a 60-mL syringe for 
the plane block. Additional supplies include IV extension 
tubing approximately 10 cm in length, an 18-gauge needle 
for drawing up anesthetic agents, a 25-gauge needle for 
skin anesthesia, and a 21-gauge nerve block needle (or a 
non-cutting spinal needle) for block performance. When 
possible, an 80-mm needle should be selected to ensure 
adequate length, particularly in patients with a larger 
body habitus. Ultrasound equipment should be available, 
including an ultrasound machine and a sterile ultrasound 
probe cover. Skin preparation should be performed 
using chlorhexidine, and sterile gloves should be worn 
throughout the procedure.
2) Place the patient on a cardiac monitor to ensure the 
team will be altered to the accidental intravascular 
administration of high dose local anesthetic.
3) Orient the ultrasound and patient to facilitate 
performance of the block (figure 1).
4) Complete patient skin cleaning and preparation with 
chlorhexidine (preferred) and/or provodone/iodine. 
5) Using either a linear or curved transducer, place the 
ultrasound probe over the anterior superior iliac spine, then 
move the probe medially to find the anterior inferior iliac 
spine and psoas muscle. For larger patients, the curvilinear 
probe often affords better visualization. 
6) Administer skin anesthetic. Take care to avoid the lateral 
femoral cutaneous nerve. Attach the 60ml syringe to the 
extension tubing and the extension tubing to the needle to 
be used for performance of the nerve block. This allows the 

Figure 1. Correct operator orientation relative to ultrasound 
and patient. The operator should take a position that allows 
visualization of the patient, block site and ultrasound without 
turning of the body or head.

Figure 2. Relevant bony anatomy for PENG block. 
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operator to keep the needle in position while an assistant 
delivers the anesthetic with the 60ml syringe.
7) Advance the needle under direct visualization to the 
psoas muscle. Use an in-plane approach, moving from 
lateral to medial until contact with the ilium is made under 
the psoas tendon (figures 3,4,5). 
8) Once on the fascia investing the bone beneath the psoas 
tendon, spin the needle to help ensure the needle cuts 
below fascia.
9) Administer a test saline injection of 0.5ml normal saline 
to ensure the needle is not in muscle or tendon.
10) Now administer 15-20 ml of dilute local anesthetic. 
Highly concentrated anesthetic is not needed for the PENG 
block because the nerves are small.  No more than 20ml is 
required for successful block (larger volumes of anesthetic 
increases the spread of anesthetic and the consequent risk 
of lumbar plexus blockade).  Correct administration of 
anesthetic will cause a lift of the iliopsoas tendon (figures 
5,6,7). 

Complications and How to Avoid Them.
When performed with care and under direct ultrasound 
guidance, the risk of complications with the PENG block 
is low. There are, however, several complications the astute 
operator will look out for (9).
Complication number one: Accidental blockade of the 
femoral nerve with resulting quad weakness. As noted 
above, femoral nerve blockade is usually a consequence of 
overzealous administration of local anesthetic during the 
block (i.e. the operator administers too much volume). This 
will cause quad and hip weakness, which is not a problem 
in the emergency department, but can lead to difficulty 
with rehabilitation after surgical repair if the block is 
performed immediately prior to surgery. 

The most important complication 
to avoid is femoral nerve blockade, 
which occurs when excessive local 

anesthetic is administered.

Figure 5. Schema of correct needle placement, with needle tip 
under the psoas tendon demonstrating lift of the tendon with 
anesthetic administration (left). Ultrasound image with curved 
probe demonstrating the AIIS, psoas tendon and iliopubic 
eminence (right). AIIS, anterior inferior iliac spine.

Figure 6. Close-up ultrasound image of anatomy relevant to 
PENG block. AIIS, anterior inferior iliac spine; IPE, iliopubic 
eminence; FA, femoral artery.

Figure 3. Illustration of the relevant anatomy for the PENG 
block. The femoral vein, artery and nerve are indicated by the 
blue, red and yellow circles, respectively. 

Figure 4. The blue arrow represents the correct needle path, 
aiming to place the needle under the psoas tendon, towards the 
iliopubic eminence
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Complication number two: Inadvertent intravascular 
injection and local anesthetic toxicity. When the block 
is performed correctly under ultrasound guidance, the 
femoral vasculature is distant from the block site and the 
consequent risk of this complication is low. It is important 
to note that the toxicity is higher with bupivacaine than 
with lidocaine.
Complication number three: Inability to injection anesthetic 
due to high resistance. While not a true complication, high 
resistance to injection can render the PENG block difficult 
to execute. This occurs when the needle is not in the right 
location or the fascia has not been penetrated. There should 
be some resistance to injection, but if resistance is very 
high, ask yourself: are you in the right place?
Complication number four: After administration of the 
block, the anesthetic moves out of place. This complication 
is more common with other nerve blocks (for example, 
the fascia iliaca nerve block), it can occur if the anesthetic 
is administered in the wrong location, or if too much 
anesthetic is administered.
Complication number five: Allergic reaction to local 
anesthetic. Allergic reactions to local anesthetics are known 
to occur, and the mindful operator should watch for their 
occurrence, even if they are uncommon. 

Discussion
The PENG block is a useful tool for emergency medicine 
specialists trying to treat the pain after hip fracture. We 
believe it is straightforward to learn, and straightforward 
to perform. While perhaps not the less effective for some 
hip fractures (intertrochanteric fractures), it has the has 
the benefit of analgesia with less motor nerve paralysis, 
allowing for more accurate assessment by orthopedic 
surgery prior to surgical repair. 
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Figure 7. Ultrasound image demonstrating needle approach. 
Note how the needle is seen in-plane, approaching the psoas 
tendon. The femoral artery and femoral nerves are clearly seen 
and avoided. 

Figure 8. Ultrasound image demonstrating anesthetic lifting 
the psoas tendon from the pubic ramus, indicating successful 
anesthetic deposition. The femoral nerve and artery have been 
avoided. 
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