
Technical Note
From the
itary Medica
and the Dep
(I.J.T.), Fort

The autho
and publica
available for

Received O
Address co

tional Milita
Palmer Rd N
jon.f.dickens

� 2021 P
North Ameri
(http://creati

2212-6287
https://doi
The Pericapsular Nerve Group Block for Perioperative
Pain Management for Hip Arthroscopy
Fernicola, M.D., I. Jacob Tannehill, C.R.N.A., Christopher J. Tucker, M.D.,
W. Robert Volk, M.D., and Jonathan F. Dickens, M.D.
Abstract: Perioperative pain control for hip arthroscopy procedures represents a significant challenge for both surgeons
and anesthetists. In light of the opioid crisis, greater emphasis has been placed on multimodal pain control techniques.
There is considerable debate regarding regional nerve blockade for hip arthroscopy. Although regional anesthesia has a
significant role in perioperative pain management strategies, many of the most common techniques present their own
risks and limitations. In particular, the less desirable effects of postoperative weakness in the lower extremity and difficulty
with ambulation are commonly produced with standard regional blockades. We present a technique for performing a
targeted, sensory nerve block that can be done efficiently and safely in the immediate preoperative period. This block can
potentially lower the intraoperative and postoperative opioid requirements without the risks of muscle blockade and falls
from other regional anesthesia modalities.
s the understanding of the pathology of femo-
Aroacetabular impingement (FAI) has advanced,
the number of hip arthroscopic procedures performed
has increased 495% from 2004 to 2016, from 2.35 to
15.47 per 100,000 residents in New York State.1 At the
same time, the opioid crisis has driven increased
recognition of perioperative pain control and the evo-
lution of various multimodal pain management strate-
gies. Regarding arthroscopic procedures in the hip, most
strategies incorporate perioperative oral medication
regimens and the use of regional anesthesia for both
intraoperative and postoperative pain control. A pre-
viously performed double-blinded, randomized
controlled trial on the use of bupivacaine versus
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liposomal bupivacaine in a fascia iliaca block demon-
strated no significant difference in the postoperative
pain scores between the 2 groups. However, the lipo-
somal group had a statistically higher amount of lateral
thigh numbness at postoperative days 2 and 3. Four
patients (5.4%) had a fall in the acute postoperative
period.2 Another randomized controlled trial
comparing the fascia iliaca block to local anesthetic
infiltration after hip arthroscopy found that the locally
administered group had better pain scores, decreased
opioid consumption, and fewer side effects.3 On the
basis of these results, there is concern among experts,
that the fascia iliaca block may not be the optimal
regional blockade for use in hip arthroscopy, thus
prompting clinicians to search for a better regional
anesthetic approach.
Initially described by Gardner in 1948,4 the sensory

innervation of the anterior hip capsule is provided by
the obturator nerve, accessory obturator nerve, and
femoral nerve. A recent anatomic and histological study
additionally found the anterior hip capsule to be the
most heavily innervated portion of the hip capsule.5

Short et al.6 recently published an anatomic study
confirming the classically described innervation pattern
but also noted that the accessory obturator nerve and
femoral nerve may play an even greater role in the
anterior hip. They also describe the relevant anatomic
landmarks for those articular branches. The femoral
nerve and accessory obturator nerve were consistently
located between the anterior inferior iliac spine and the
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iliopubic eminence, and the obturator nerve is found
near the inferior, medial acetabulum.6

Building off this anatomic study, Girón-Arango et al.7

recently reported a novel pericapsular nerve group
(PENG) block technique that was used before surgery in
5 patients with intracapsular hip fracture. Importantly,
they found that all 5 patients had significantly reduced
pain scores without any clinically evident quadriceps
weakness.7 The purpose of this article is to describe our
technique performing the PENG block in patients un-
dergoing elective outpatient hip arthroscopy
procedures.

Technique
The senior authors recently began performing the

PENG block as routine preoperative regional blockade
for the perioperative pain management of orthopaedic
patients undergoing elective hip arthroscopy. Hip
arthroscopy patients are administered the PENG block
before surgery and subsequently undergo general
anesthesia with an endotracheal tube for the procedure.
Routine medications given perioperatively are acet-
aminophen 1 g intravenously (IV), ketorolac 30 mg IV,
dexamethasone 0.1 mg/kg IV. Ketamine 0.25 mg/kg IV
is also administered during surgery at the anesthetist’s
discretion. At the end of the procedure, during emer-
gence from anesthesia if required for superficial pain
from port sites, small doses of opioids are titrated, or
local anesthetic is infiltrated by the surgeon.
The block is performed by the anesthesia provider in

the preoperative holding area with the patient in the
supine position (Video 1). A positioning aid such as a
pillow or blanket is placed below the ipsilateral knee to
provide slight hip flexion and decrease tension of the
iliopsoas muscles (Fig 1A). The bony landmark of the
anterior superior iliac spine (ASIS) is easily palpated
and marked as shown in Figure 1B. A SonoSite X-Porte
HFL50xp (15-6 MHz; Fujifilm SonoSite, Inc., Tokyo,
Japan) linear ultrasound probe is placed in a longitu-
dinal plane over the ASIS (Fig 2) and then aligned with
the pubic ramus by rotating the probe 45�. In this view
the ASIS, iliopubic eminence, iliopsoas muscle, and
tendon are observed, as shown in Figure 3. A 20-gauge,
80 mm needle is inserted from lateral to medial at an
angle of approximately 45� to 60� depending on the size
of the patient; in an in-plane approach to place the tip
in the musculofascial plane between the psoas muscle
anteriorly and the pubic ramus posteriorly. Once the
ostium is contacted, the needle is rotated to ensure
complete penetration through the fascia of the iliopsoas
muscle. After negative aspiration, the local anesthetic
solution is injected in 5 mL increments while observing
for adequate lift and fluid spread in this plane for a total
volume of 20 mL (Fig 4). In all cases a single injection of
0.5% ropivacaine with 4 mg dexamethasone is used.
All patients are discharged home the day of surgery

and are educated on crutch use before surgery. Patients’
weightbearing status is either nonweightbearing or
foot-flat weightbearing depending on the procedure
and surgeons’ preference. All patients receive oxyco-
done IR 5-10 by mouth (PO) mg every 4 hours, acet-
aminophen 975 mg PO every 8 hours, celecoxib
(Celebrex) 200 mg PO daily, aspirin EC 325 mg PO
daily, ondansetron 4 mg PO every 4 hours, docusate
sodium (Colace) 100 mg PO twice daily, senna 8.6 mg
PO daily, and omeprazole (Prilosec) 20 mg PO daily. All
patients receive education on the postoperative
medications.
Pearls and Pitfalls
Table 1 summarizes the pearls and pitfalls of per-

forming the PENG block. The starting point for this
block is critical. If one enters the skin in a far lateral
position, the needle often tracks to the AIIS, making it
nearly impossible to reach the intended location for
delivery. Conversely, starting too medially results in too
steep of an angle of approach, making needle visuali-
zation more difficult. We have found the best results by
using the linear probe to identify the AIIS and then
Fig 1. Pericapsular nerve group
block patient positioning. (A)
The patient is supine, with his
right hip exposed for the block,
his head is to the right of the
image. Slight hip flexion is ach-
ieved from a folded blanket
placed behind the knee. (B) The
patient is supine with his head to
the top of the image, the right
ASIS is palpated then marked
with a surgical marker to identify
the ultrasound starting position.
ASIS, anterior inferior iliac spine.



Fig 2. Pericapsular nerve group
block ultrasound probe starting
position. (2A) The patient is su-
pine with his head to the top of
the image. The linear probe in
placed longitudinally over the
right ASIS. (2B) The ultrasound
view of the right hip with the left
side of the image corresponding
to the superior pole of the probe
with labeled ASIS. ASIS, anterior
inferior iliac spine.
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move medially until it is just off the screen to ensure the
best needle trajectory.
Injection pressure with the PENG block are much

higher than other blocks, due to the enclosed area for
the medication with limited expansion compared to a
more superficial location of most other nerve blocks.
We try to accommodate for this by flexing the hip to
take tension off the iliopsoas, thereby creating a larger
potential space. As described above, this is easily done
by placing a towel or sheet under the patient’s ipsilat-
eral knee. Also, once the needle passes through the
iliopsoas and contacts the ostium, twisting the needle
ensures you are through the muscle and not injecting
into the iliopsoas muscle. An additional technique trick
is to tilt the needle laterally to make sure the needle tip
is not occluded by the bone.

Discussion
Unlike most other arthroscopic procedures, the ideal

postoperative pain control remains a significant chal-
lenge after hip arthroscopy. This is likely due to the
complex innervation, significant amount of soft tissue
surrounding the hip, as well as the significant amount
of axial traction required to allow for instrumentation
of the hip joint. In 2016, Yu, et al.8 reviewed multiple
different options for anesthesia and analgesia for hip
arthroscopy and concluded that the ideal anesthesia has
yet to be determined. Although most arthroscopic
procedures in the hip are performed with the patient
under general anesthesia, spinal anesthesia is becoming
more commonly used in lower extremity procedures.
However, it may not offer sufficient muscular relaxa-
tion to perform adequate joint distraction; in addition,
bilateral lower extremity weakness and potential post-
operative urinary retention requiring catheterization9

may preclude spinal anesthesia from widespread use
in hip arthroscopy.
In 2013, Nye et al.10 reported on the use of a posterior

lumbar plexus blockade with indwelling catheter in 213
patients after hip arthroscopy. The nerve block was
performed after surgery for continued pain. Two pa-
tients went on to develop local anesthetic systemic
toxicity, and 1 patient was readmitted for bilateral
weakness and numbness caused by epidural spread of
the local anesthetic. A total of 20 patients reported
some numbness, tingling, or burning in the operative
leg. Although 14 were mild and resolved quickly, 6 had
symptoms that lasted more than 6 months.10 Given this
complication profile, as well as the need for a home
indwelling catheter and its associated potential issues,
we feel that a plexus block is not the most ideal regional
anesthetic modality after hip arthroscopy.
Garner et al.3 performed an RCT comparing a fascia

iliaca block with bupivacaine versus infiltration of the
portal site with bupivacaine. The study was terminated
early, after enrolling only 46 patients, due to
Fig 3. Pericapsular nerve group
block ultrasound probe injection
position. (3A) The patient is su-
pine with his head to the top of
the image with the probe aligned
with right pubic ramus. (3B) The
ultrasound view of the right hip
with the left of the image corre-
sponds to the now-superolateral
pole of the probe. Key anatomic
structures are labeled: AIIS,
anterior inferior iliac spine; FA,
femoral artery; FV, femoral vein;
Psoas, psoas tendon.



Fig 4. Pericapsular nerve group
block needle position and trajec-
tory and post injection ultra-
sound image. (4A) The patient is
supine with his head toward the
bottom of the image, the probe is
aligned with right pubic ramus,
and the needle is inserted at a
50� angle from lateral to medial.
(4B) The ultrasound view of the
right hip, with the left side of the
image corresponding to the
superolateral pole of the probe.
This image is following the
20 mL injection, demonstrating
the increased fluid below the
psoas tendon. AIIS, anterior
inferior iliac spine; Psoas, psoas
tendon.

e1802 S.D. FERNICOLA ET AL.
significantly increased pain at 1-hour after surgery in
the fascia iliaca block group. This increased pain led to
higher consumption of opioids, with twice as many
patients in the fascia iliaca block group requiring
intravenous opioids compared to the local infiltration
group. The authors did not find a statistically significant
difference in pain scores at any other timepoint in the
study.3 Interestingly, based on the anatomy of the hip
and portal locations, if the local anesthetic was
administered at the deepest point of the portal tracts, it
is possible that a portion of the medication was deliv-
ered to a similar location as in a pericapsular nerve
block.
Girón-Arango et al.7 reported their initial results us-

ing the PENG Block in five patients who sustained a hip
fracture. They reported improved pain in all five pa-
tients, with an average pre block Numeric Rating Scale
for pain score of 5.4 to a post block average score of 0.4.
Notable, the authors also tested preservation of motor
function by having all patients perform a straight leg
raise to 15�. All patients were able to perform the leg
Table 1. Pearls and Pitfalls of the PENG Block

Pearls
Patient positioned with hip slightly flexed; takes tension off
iliopsoas

Use linear US probe
Injection start point with needle just medial to AIIS
Twist needle once it contacts ostium; ensures you are through
muscle

Tilt needle lateral just prior to injection; prevents occlusion by
bone

Pitfalls
Avoid start point too far lateral (needle tracks to AIIS)
Avoid start point too medial (needle approach too steep for good
visualization)

AIIS, anterior inferior iliac spine; PENG, pericapsular nerve group;
US, ultrasound.
raise and reported improved pain with leg raise when
compared to baseline. Finally, the authors also reported
no clinically apparent quadriceps weakness in any pa-
tients on physical examination.7

The goal of this Technique article was to demonstrate
the feasibility of the PENG block for hip arthroscopy
and to show a reproducible technique with recom-
mendations on how to make the procedure as suc-
cessful as possible. Weakness of this project include the
lack of postoperative objective data such as post-
operative opioid pill count, opioid analgesia re-
quirements in the recovery room, and verified
subjective pain scores. In the future prospective studies
including a randomized trial comparing the PENG block
to the fascia iliaca block or other reginal anesthesia is
still necessary to truly determine the optimum anes-
thesia for hip arthroscopy. Given its early success in hip
fracture patients, the PENG block may be the ideal
regional anesthesia modality for hip arthroscopy. It is
reproducible, easily performed in the preoperative
setting, and appears to spare motor function while
providing sensory pain relief. The addition of adjuvants
such as epinephrine or dexamethasone or perhaps the
use of longer-acting anesthetics may decrease post-
operative narcotic demand even more.
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