Systematic Review

The Addition of a Pericapsular Nerve Group Block for ~ ®
Postoperative Pain Control Does Not Result in Less
Narcotic Use After Hip Arthroscopy: A Systematic
Review

Grace Tanguilig, B.S., Jaydeep Dhillon, B.S., Anthony J. Scillia, M.D.,
Wendell M. R. Heard, M.D., and Matthew J. Kraeutler, M.D.

Purpose: To perform a systematic review of clinical studies evaluating the pericapsular nerve group (PENG) block in
patients undergoing hip arthroscopy. Methods: A systematic review was conducted according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses guidelines to identify comparative studies of patients undergoing the
PENG block before hip arthroscopy. The search phrase used was hip arthroscopy pericapsular nerve block. Patients were
evaluated based on analgesic consumption, time to discharge from the postanesthesia care unit (PACU), and pain scores
(Numeric Rating Scale and visual analog scale). The Modified Coleman Methodology Score was used to evaluate study
methodology quality. Results: Five studies (2 Level I, 3 Level III) met inclusion criteria. The 5 studies included the
following comparison groups: 0.9% normal saline injection, general anesthesia alone, and general anesthesia with
intraoperative pericapsular bupivacaine injection. The 2 randomized controlled trials included in this review reported no
significant difference between groups regarding opioid consumption. One of these did not find any statistically significant
differences in their secondary outcomes either, including patient satisfaction with analgesia, opioid-related adverse events,
or persistent opioid use at 1 week. However, the other 3 studies found significantly lower opioid consumption in patients
receiving the PENG block versus the control group intraoperatively, in the PACU, and/or postoperatively. Four studies
reported significantly lower pain levels in the PENG block group compared with the control groups, measured differently
in each study: 24 hours postoperatively, initial pain score in the PACU, mean score in the PACU, and highest score in the
PACU. None of the studies found significantly worse outcomes in the PENG block group compared to the comparison
group. Conclusions: Systematic review of randomized controlled trials shows that patients undergoing hip arthroscopy
who receive a PENG block do not consume fewer opioids for postoperative pain control than patients who do not receive
the block. Level of Evidence: Level III, systematic review of Level I-III studies.

include oral medications such as nonsteroidal anti-
inflammatory drugs and opioids, as well as local in-
jections by the surgeon. Patients are more likely to
require additional prescriptions if they were using
narcotics preoperatively.” Nerve blocks may be a valu-

he incidence of hip arthroscopy is increasing, and
the number of cases in the United States doubled
from 2010 to 2014." Postoperative pain control may
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able addition to the management of postoperative pain
by both reducing pain and contributing to lower post-
operative pain medication requirements.’

Current analgesic modalities for postoperative pain
control following hip arthroscopy include fascia iliaca
block, lumbar plexus block, intra-articular ropivacaine,
and local anesthetic infiltration of levobupivacaine.”
However, clinicians have yet to discover the nerve
block technique with consistent evidence for improved
pain control. One emerging regional anesthetic tech-
nique is the pericapsular nerve group (PENG) block.
This involves an ultrasound-guided injection between
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the iliopsoas tendon and the pubic ramus, with the goal
of blocking the sensory nerve branches that supply the
anterior hip joint. Despite demonstrating fewer risks as
an effective method of analgesia for hip fractures in
2018, the extent to which it improves clinical outcomes
compared with other forms of analgesia is still unclear.’
The purpose of this study was to perform a systematic
review of clinical studies evaluating the PENG block in
patients undergoing hip arthroscopy. We hypothesized
that patients receiving the PENG block would have
lower analgesic consumption, decreased time to
discharge from the postanesthesia care unit (PACU),
and lower pain scores compared to control groups.

Methods

This systematic review was conducted according to
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses guidelines using a Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses checklist. Two independent reviewers (G.T.,
J.D.) searched PubMed, Embase, and the Cochrane
Library up to June 22, 2023. The electronic search
strategy used was hip arthroscopy pericapsular nerve block.
A total of 46 studies were reviewed by title and/or ab-
stract to determine study eligibility based on inclusion
criteria. Furthermore, reference lists for studies that met
inclusion criteria were reviewed to see whether any
further studies were identified that met inclusion
criteria. In cases of disagreement, a third reviewer
(M.J.K.) made the final decision. Inclusion criteria
included comparative studies (Level of Evidence I-1IT) of
patients undergoing the PENG block before hip
arthroscopy. Studies were excluded if they were non-
comparative studies, studies on patients who under-
went the PENG block as rescue analgesia, or studies on
patients who underwent another procedure in addition
to hip arthroscopy during the same anesthesia, such as
a periacetabular osteotomy. Data extraction from each
study was performed by one author independently and
then reviewed by a second author (M.J.K.). There was
no need for funding or a third party to obtain any of the
collected data, as the authors completed the data
collection. Risk of bias for 2 randomized studies was
assessed according to the Cochrane Collaboration’s risk
of bias tool,® which incorporates an assessment of
randomization, blinding, completeness of outcomes
data, selection of outcomes reported, and other sources
of bias. Risk of bias for the 3 remaining nonrandomized
studies was assessed according to the Risk Of Bias In
Non-randomized Studies of Interventions-I risk of bias
tool,” which incorporates an assessment of bias due to
confounding, selection of participants, deviations from
intended interventions, completeness of outcomes data,
selection of outcomes reported, and other sources of
bias. The Cohen kappa (k) was calculated to determine
the level of agreement between reviewers. A K value of

<0.20 indicates poor agreement; 0.21-0.40, fair agree-
ment; 0.41-0.60, moderate agreement; 0.61-0.80, good
agreement; and 0.81-1.00, very good agreement.”

Reporting Outcomes

Outcomes assessed included analgesic consumption,
time to discharge, postoperative pain, and complica-
tions related to the nerve block. Analgesic consumption
was measured in morphine milligram equivalents, time
to discharge from the PACU was measured in minutes,
and pain scores were measured using either the
Numeric Rating Scale (NRS) or visual analog scale
(VAS).

Study Methodology Assessment

The Modified Coleman Methodology Score (MCMS)
was used to evaluate study methodology quality.” The
MCMS has a scaled potential score ranging from 0 to
100. Scores ranging from 85 to 100 are excellent, 70 to
84 are good, 55 to 69 are fair, and less than 55 are poor.
The primary outcomes assessed by the MCMS are study
size and type, follow-up time, attrition rates, number of
interventions per group, and proper description of
study methodology.

Results

Five studies met inclusion and exclusion criteria (Fig
1). A total of 291 patients were included across the
studies, including 141 patients who received the PENG
block (group A) and 150 control patients (group B). The
5 studies included the following comparison groups:
0.9% normal saline injection, general anesthesia alone,
and general anesthesia with intraoperative pericapsular
bupivacaine injection. Patient age ranged from 25.5 to
36.0 years. The average body mass index ranged from
24.5 to 26.6 kg/m? and the overall percentage of males
ranged from 37.7 to 66.1% (Table 1). In one of the
randomized controlled trials, data collection was per-
formed by research personnel blinded to the patient’s
study group.'’ The other Level I study blinded the pa-
tients, surgeons, and postoperative nurses, and the
outcome parameters were recorded by a nurse who was
not involved in the care of the patients (Table 2).""

Nerve Blockade

The PENG block was performed with the patient in
the supine position. Using ultrasound guidance, a 22-
gauge needle was inserted via a lateral-to-medial
approach between the iliopsoas tendon and the pubic
ramus, with the goal of blocking the branches of the
femoral and obturator nerves. Patients received ropi-
vacaine in 3 studies'’"'* (0.5%, 0.375%, unknown). In
one study,’ patients received either ropivacaine or
bupivacaine. In another study,'® patients underwent
general anesthesia with a preoperative PENG block
using ropivacaine (2 mg/mL) and an intraoperative
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pericapsular BKK (i.e., 50-mL bupivacaine, ketamine,
ketorolac combination) injection. In another study,'’
the patients in the PENG group were also given an
intraoperative pericapsular injection of 50 mL of bupi-
vacaine, ketamine, and ketorolac.

Control Groups

All included studies used different control groups to
examine the efficacy of the PENG block. In Amato
et al.,'’ patients in group B received an ultrasound-
guided injection with 5 mL of 0.9% normal saline
directed within the subcutaneous tissue before
receiving general anesthesia. In the study by Eppel
et al.,'' patients received a sham block of 20 mL of
0.9% mnormal saline via ultrasound guidance from a

Table 1. Studies Included

A A

Records after duplicates removed
(n=17)

A 4

Records excluded
(n=6)

Records screened
(n=17)

A

Full-text articles excluded

Full-text articles assessed (n=6)

for eligibility i ¢  Non-comparative studies
(n=11) *  Pericapsular injection
} ¢ Patients undergoing
l additional procedure other

Studies included in than hip arthroscopy

qualitative synthesis
(n=5)

I

Studies included in
quantitative synthesis
(meta-analysis)
(n=0)

lateral-to-medial approach into the previously identi-
fied myofascial plane, with the ideal injection place-
ment at the iliopsoas notch below the psoas tendon. In
another study,'” patients in the control group received
either general anesthesia alone or general anesthesia
with an intraoperative pericapsular injection of bupi-
vacaine, though this technique was not specified. In 2
studies,”'” patients in group B received only general
anesthesia.

Analgesic Consumption

Five studies™'’'” reported results for analgesic
consumption (Table 3). Two studies'®'' found no
significant differences between groups. These were
the 2 Level I studies included in this review. In one

Study LOE N (A, B) Patient Age (A, B), y Sex, % Male BMI, kg/m?
Amato et al., 2022"° I 34, 34 29.4 + 9.9, 32.5 + 10.2 42.0 26.6
Eppel et al., 2023"" I 34, 34 30.9 + 6.4, 30.1 + 6.8 66.1 24.5
Kollmorgen et al., 2022'2 I 25, 25 26.5 + 10.4, 25.5 + 8.8 46.0 26.2
Widmeyer et al., 2023"° I 20, 32 30.0, 30.8 NR NR
Yusupov et al., 2023° 11 28, 25 36.0 + 14.0, 31.0 + 10.0 37.7 25.0

NOTE. n refers to the number of patients that underwent analgesia with either the pericapsular nerve group (PENG) block (group A) or control
(group B). Gender is reported as a percentage. Age and body mass index (BMI) are reported as mean + SD (range) (if reported).

LOE, Level of Evidence; NR, not reported; SD, standard deviation.
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Table 2. Study Details

Number of Patients

Study Case Group Control Group Blinded/Nonblinded Primary Outcomes Measured
Amato et al., 2022"° 34 34 Blinded Analgesic Pain (NRS) -
consumption
Eppel et al., 2023"" 34 34 Blinded Analgesic Pain (VAS) -
consumption
Kollmorgen et al., 25 25 Nonblinded Analgesic Pain (VAS)  Time to discharge
2022"2 consumption
Widmeyer et al., 20 20 (GA), 12 (GA/ Nonblinded Analgesic Pain (VAS)  Time to discharge
2023’ Marcaine) consumption
Yusupov et al., 28 25 Nonblinded Analgesic Pain (VAS)  Time to discharge
2023" consumption

GA, general anesthesia; NRS, Numerical Rating Scale; VAS, visual analog scale.

study,” analgesic consumption in morphine milligram
equivalents was significantly lower in the PENG block
group both intraoperatively (P < .001) and in the
PACU (P < .001) than the control group. Another
study'” found significantly lower intraoperative fen-
tanyl use (P < .04) and narcotic use (P < .001) in the
PENG group compared with the control group. Wid-
meyer et al."” found that the PENG group consumed
significantly less opioids in the PACU (P < .001),
significantly less opioids during total inpatient time
(P = .002), and significantly less outpatient opioids
over the first 2 weeks postoperatively (P = .019) than
the general anesthesia or general anesthesia/bupiva-
caine groups.

Time to Discharge

Three studies'*'® reported results for time to
discharge from the PACU, all of which found signifi-
cantly shorter time to discharge in the PENG block
group compared with the control group (Table 4).

Pain
Four studies reported on pain based on a VAS
(Table 5). One study'” found that initial VAS in the

5,11-13

Table 3. Analgesic Consumption

PENG group was significantly lower (P = .04) than in
the control group. However, there were no significant
differences between groups in terms of maximum VAS
in the PACU or VAS at discharge (P > .05). Another
study'' found that postoperative pain scores were
significantly lower in the PENG block group beginning
at the 18th postoperative hour (P = .032), with the
greatest difference at 24 hours (P = .009). Widmeyer
et al.'” showed that mean VAS pain scores in the PACU
were significantly lower in the general anes-
thesia+PENG/BKK group compared with the general
anesthesia group (P < .001) as well as the general
anesthesia/bupivacaine group (P = .48). Yusupov et al.’
found that the average highest pain score was signifi-
cantly lower in the PENG block group than the control
group (P = .004).

One study'” reported on pain based on the NRS and
found no significant differences between groups
immediately following surgery (P = .17); at 24 hours
after surgery at rest (P = .98), with activity (P = .2), or
worst NRS score (P = .2); at 24-48 hours after surgery
at rest (P = .9), with activity (P = .6), or worst NRS
score (P = .5); or at 1 week following surgery at rest
(P = .7) or with activity (P = .4).

Study PENG Block Group Control Group P Value
Yusupov et al., 2023’

Intraoperative 16.9 £+ 14.1 40.6 £ 18.3 <.001

PACU 144+ 114 31.2 £ 20.1 <.001
Kollmorgen et al., 2022'2

Total pain medication required 343 £ 12.1 50.29 £ 11.2 .001
Widmeyer et al., 2023"°

PACU 4.1 26.3 (GA) <.001

28.1 (GA/bupivacaine)
Total inpatient 17.6 + 15.7 453 + 34.6 (GA) .002 (GA)
51.3 + 40.8 (GA/bupivacaine) .003 (GA/bupivacaine)
Outpatient opioids 0-2 wk 18.9 23.9 (GA) .019 (GA)

27.7 (GA/bupivacaine) .040 (GA/bupivacaine)

NOTE. All values are reported as morphine milligram equivalents (MMEs).
GA, general anesthesia; PACU, postanesthesia care unit; PENG, pericapsular nerve group.
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Table 4. Time to Discharge From the PACU

PENG Block Control Group,
Study Group, min min P Value
Kollmorgen 81.5 £ 19 95.8 £ 31 .01
et al, 2022
Widmeyer et al., 47 £ 44 GA: 99 + 40 <.001
2023"° GA/bupivacaine: ~ <.001
129 £ 59
Yusupov et al., 129 + 34 161 £+ 50 .008

2023°

GA, general anesthesia; PACU, postanesthesia care unit; PENG,
pericapsular nerve group.

Additional Outcomes

One study’ reported on antiemetic and benzodiaze-
pine requirements and found that patients receiving the
PENG block required significantly lower antiemetic
administration (P = .043), with a trend toward signifi-
cantly less benzodiazepine administration (P = .059).
Another study'' found that 3% of the study group
experienced postoperative nausea and vomiting
compared to 6% of control patients (P = .542).

Complications
Four studies™''? reported that no complications
occurred from nerve block administration. One study'’

did not mention complications.

Modified Coleman Methodology Score

Table 6 shows the MCMS scores from the 5 included
studies. Two studies'”'" received a good score. Three
studies” %!’ received a fair score.

Methodologic Quality Assessment

The results of the methodological quality assessment
of the 3 nonrandomized studies using the Risk Of Bias
In Non-randomized Studies of Interventions-I risk of
bias tool are presented in Figure 2. All 3 studies™'*"’
showed a low risk of bias due to confounding, as
there were adequate prognostic variables that predicted
baseline intervention and no patients who switched
between interventions during the study period. No
studies excluded eligible patients or used variable
follow-up times based on intervention (low risk of
bias), no studies deviated from the intended

Table 5. Postoperative Pain Scores

intervention (low risk of bias), and all studies clearly
classified treatment type (low risk of bias). While all 3
studies™'*'” described using non-blinded methods for
outcome assessment, none described differences in
outcome measurement protocols between groups
(moderate risk of bias). No studies showed bias due to
missing data (low risk of bias). One study'’ demon-
strated serious risk of bias in measurement of outcomes,
as neither physicians nor patients were blinded to
treatment type, whereas 2 studies”'’ demonstrated
moderate risk of bias, as it was unclear if both groups
were blinded. Finally, no studies showed bias due to
selective reporting (low risk of bias). The k value was

0.83, reflecting very good agreement between
reviewers.
The remaining 2 randomized studies'”'' were

assessed for methodologic quality using the Cochrane
Collaboration’s risk of bias tool. Sequence generation
and allocation were adequately reported by both
studies'”'" (low risk of bias) and both studies were
deemed to be at low risk for detection of bias because of
the blinding of the outcome assessor and the patient.
Neither study reported significant loss of follow-up (low
risk of bias) and neither study was deemed to be at risk
of bias for selective reporting or incomplete outcome
data (low risk of bias).

Discussion

Based on the results of this systematic review, the 2
Level I studies on this topic'®'' reported no significant
difference between groups regarding opioid consump-
tion following hip arthroscopy. However, the 3 non-
randomized studies showed patients undergoing hip
arthroscopy with the PENG block may experience
reduced opioid consumption, shorter time to discharge,
and less pain in comparison with a variety of control
groups. Of the 2 randomized controlled trials, one'’
reported pain based on the NRS and found no signifi-
cant differences, whereas the other'' found signifi-
cantly lower postoperative pain scores in the PENG
block group using the VAS. Amato et al.'® did not find
any statistically significant outcomes in their secondary
outcomes either, including patient satisfaction with
analgesia, opioid-related adverse events, or persistent

Study Method/Timing of Measurement PENG Block Group Control Group P Value
Eppel et al., 2023"" 24 hours postoperative 1.3 £ 0.9 24+ 1.6 .009
Kollmorgen et al., 2022'2 Initial score in PACU 3.7 £3.2 5.5+ 2.9 .04
Widmeyer et al., 2023"° Mean score in PACU 3.9 (0-10) GA: 7.7 (4-10) GA: <.001
GA/bupivacaine: GA/Marcaine:.048
6.6 (3-10)
Yusupov et al., 2023° Highest score in PACU 5.3 + 2.1 7.0 £ 1.9 .004

NOTE. All scores are based on a visual analog scale (VAS). Scores are reported as mean + SD (range) (if reported).
GA, general anesthesia; PACU, postanesthesia care unit; PENG, pericapsular nerve group; SD, standard deviation.
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Table 6. Modified Coleman Methodology Score (MCMS)

Study MCMS
Amato et al., 2022"° 83
Eppel et al., 2023"! 82
Kollmorgen et al., 2022"2 63
Yusupov et al., 2023’ 61
Widmeyer et al., 2023"’ 58

opioid use at 1 week. These results are difficult to
interpret, given the varying levels of evidence of the
studies. Although the Level HI studies draw more
favorable conclusions regarding the PENG block, the
randomized controlled trials are less supportive of these
results. Although the PENG block may serve as a viable
option for pain management following hip arthroscopy,
the current studies are inconsistent with methodolog-
ical variability.

Nerve blocks are routinely used for other orthopaedic
procedures. For anterior cruciate ligament reconstruc-
tion, the adductor canal block is a favorable alternative
over femoral nerve block (FNB) for preservation of
short-term muscle strength.'” A 2015 triple-blinded
randomized controlled trial looked at FNB for pain
control in hip arthroscopy as well, and although they
found significantly lower pain scores in the immediate
postoperative period (6 hours or less), the FNB group
had significantly more falls than the control group.'” In
a survey of American Shoulder and Elbow Surgeons
members, >80% of surgeons use a regional nerve block
on the operative day for total shoulder arthroplasty,
labral and capsular stabilization procedures, and rotator

cuff repair.'® While nerve blocks are commonly used
for certain knee'” and shoulder” procedures, there is
currently little consensus on pain control for hip pa-
tients who undergo arthroscopy.'”

The most effective method for pain control following
hip arthroscopy is a controversial topic among ortho-
paedic surgeons. Opioid prescriptions are often part of
the postoperative plan, and orthopaedic surgeons are
the third-highest prescribers of narcotic medications."®
Given the pervasive opiate crisis, alternative methods
of appropriate pain management are more desirable. A
systematic review of randomized controlled trials pub-
lished in 2021 evaluated the use of the fascia iliaca
block for postoperative pain control after hip arthros-
copy.® Despite the previous popularity of this nerve
block, the results showed that none of the outcomes,
including pain scores and total analgesic consumption,
demonstrated superiority in the fascia iliaca group
compared with other forms of analgesics, including
intraoperative intra-articular or extracapsular anes-
thetic injections, and nonsteroidal anti-inflammatory
drugs. Thus, the optimal nerve block for hip arthros-
copy patients has yet to be determined.

Previous research has described several methods of
pain management for hip arthroscopy. A recent sys-
tematic review included femoral nerve block, lumbar
plexus block, fascia iliaca block, intra-articular in-
jections, soft-tissue injections, and celecoxib, and found
varying levels of efficacy.'” For example, although
femoral nerve and lumbar plexus blocks offered
improved pain relief, these also were associated with
increased fall rates. Another study reviewing femoral,

Overall Risk of Bias

Bias due to confounding

Bias in selection of participants into the study

Bias in classification of interventions

Bias due to deviations from intended interventions

Bias due to missing data

Bias in postoperative protocol

Bias in measurement of outcomes

Bias due to selective reporting

0% 10%

M Low risk of bias

Moderate risk of bias

20% 30% 40% 50% 60% 70% 80% 90% 100%

M Serious risk of bias

Fig 2. Risk of bias graph. Risk of bias is presented as a percentage across all included studies.
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fascia iliaca, lumbar plexus, and L1 and L2 para-
vertebral nerve blocks found significantly lower post-
operative pain scores, decreased opioid consumption,
and greater levels of patient satisfaction, with no serious
acute complications and a low incidence of long-term
complications.” In addition, postoperative pain may
be associated with surgeon experience, traction and
procedure time, and time to mobilization."' Overall,
there is evidence to suggest that adjunct analgesia does
reduce postoperative opioid use, prompting further
investigation.”'

The use of the PENG block was published in 2018
with a series of 5 patients undergoing surgery for hip
fractures.”””” All patients had improved pain and pre-
served motor function without quadriceps weakness.
Subsequent studies continued to evaluate its use in hip
arthroplasty and hip fractures, and its advantage in
providing anesthesia to the branches of the femoral and
obturator nerves without the motor issues of the
femoral nerve and lumbar plexus blocks. A cadaveric
study of innervation of the anterior hip capsule found
consistent innervation by the femoral and obturator
nerves, with contribution from the accessory obturator
nerve in 7 of 13 specimens.”* Given potential anatomic
variability, the blockade may produce better results in
those with more typical anatomy. The first randomized,
double-blinded comparative trial of the PENG block
versus the femoral nerve block following hip fracture
surgery showed favorable outcomes in the PENG
group.”” The success of the PENG block in hip fractures
begs the question of whether it may be an optimal
method of pain management following hip arthroscopy
as well. One consideration may be the nature of open
procedures compared with arthroscopy: in arthroscopy,
fluid is used to facilitate visualization of the joint,
potentially causing pain due to distension of the
capsule. In addition, irrigation following preoperative
PENG block may decrease its efficacy, without a clear
method for confirming sufficient blockade.

Limitations

The limitations of this study should be noted. First,
only 5 studies met inclusion criteria. Three of these
studies were retrospective and nonrandomized. There
was heterogeneity regarding interventions performed
in the control group, the duration over which opioid
consumption was measured, and the methods of
comparing pain scores between the 2 groups. Only 3
studies reported time to discharge.”'*'” For pain, one
study'” used the NRS, whereas the others used the
VAS. Finally, no studies compared the PENG block with
another type of nerve block.

Conclusions
Systematic review of randomized controlled trials
shows that patients undergoing hip arthroscopy who

receive a PENG block do not consume fewer opioids for
postoperative pain control than patients who do not
receive the block.

Disclosure

The authors declare the following financial interests/
personal relationships which may be considered as
potential competing interests: A.J.S. reports consulting
fees from Mitek, outside the submitted work; leadership
or fiduciary role in other board, society, committee or
advocacy group, paid or unpaid: American Academy of
Orthopaedic Surgeons, American Orthopaedic Society
for Sports Medicine, and New Jersey Orthopaedic So-
ciety, outside the submitted work; and stock or stock
options from Biomet, Pfizer, CONMED Linvatec, Smith
& Nephew, Johnson & Johnson, and Stryker, outside
the submitted work. W.M.R.H. reports consulting fees
from Smith & Nephew, outside the submitted work;
payment or honoraria for lectures, presentations,
speakers bureaus, manuscript writing or educational
events from Vericel, outside the submitted work; and
leadership or fiduciary role in other board, society,
committee or advocacy group, paid or unpaid:
Arthroscopy Association of North America. M.J.K. re-
ports leadership or fiduciary role in other board, society,
committee or advocacy group, paid or unpaid: Arthros-
copy. All other authors (G.T., J.D.) declare that they
have no known competing financial interests or per-
sonal relationships that could have appeared to influ-
ence the work reported in this paper. Full ICMIJE
author disclosure forms are available for this article
online, as supplementary material.

References

1. Cevallos N, Soriano KKJ, Flores SE, Wong SE,
Lansdown DA, Zhang AL. Hip arthroscopy volume and
reoperations in a large cross-sectional population: High
rate of subsequent revision hip arthroscopy in young
patients and total hip arthroplasty in older patients.
Arthroscopy 2021;37:3445-3454.¢el.

2. Chan JJ, Cirino CM, Vargas L, et al. Peripheral nerve
block wuse in inpatient and outpatient shoulder
arthroplasty: A population-based study evaluating uti-
lization and outcomes. Reg Amnesth Pain Med 2020;45:
818-825.

3. Steinhaus ME, Rosneck J, Ahmad CS, Lynch TS. Out-
comes after peripheral nerve block in hip arthroscopy. Am
J Orthop (Belle Mead NJ) 2018;47(6).

4. Smith JH, Kraeutler MJ, Keeling LE, Scillia AJ,
McCarty EC, Mei-Dan O. Fascia iliaca block for post-
operative pain control after hip arthroscopy: A systematic
review of randomized controlled trials. Am J Sports Med
2021;49:4042-4049.

5. Yusupov A, Fasulo SM, Ddévila Castrodad IM,
Kraeutler MJ, Scillia AJ. Improved pain and perioperative
outcomes after hip arthroscopy with the pericapsular
nerve group block. Arthroscopy 2023;39:293-297.


http://refhub.elsevier.com/S2666-061X(24)00012-9/sref1
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref1
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref1
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref1
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref1
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref1
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref2
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref2
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref2
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref2
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref2
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref3
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref3
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref3
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref4
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref4
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref4
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref4
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref4
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref5
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref5
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref5
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref5

10.

11

12.

13.

14.

G. TANGUILIG ET AL.

. Higgins JP, Altman DG, Gotzsche PC, et al. The Cochrane

Collaboration’s tool for assessing risk of bias in rando-
mised trials. BMJ 2011;343:d5928.

. Sterne JA, Hernan MA, Reeves BC, et al. ROBINS-I: A

tool for assessing risk of bias in non-randomised studies of
interventions. BMJ 2016;355:14919.

. McHugh ML. Interrater reliability: The kappa statistic.

Biochem Med (Zagreb) 2012;22:276-282.

. Coleman BD, Khan KM, Maffulli N, Cook JL, Wark JD.

Studies of surgical outcome after patellar tendinopathy:
Clinical significance of methodological deficiencies and
guidelines for future studies. Victorian Institute of Sport
Tendon Study Group. Scand J Med Sci Sports 2000;10:
2-11.

Amato PE, Coleman JR, Dobrzanski TP, et al. Pericapsular
nerve group (PENG) block for hip arthroscopy: A ran-
domized, double-blinded, placebo-controlled trial [pub-
lished online August 23, 2022]. Reg Anesth Pain Med.
https://doi.org/10.1136/rapm-2022-103907.

. Eppel B, Schneider MM, Gebhardt S, et al. Pericapsular

nerve group block leads to small but consistent reductions
in pain between 18 and 24 hours postoperatively in hip
arthroscopy for femoroacetabular impingement surgery:
A prospective randomized controlled clinical trial [pub-
lished online June 22, 2023]. Arthroscopy. https://doi.org/
10.1016/j.arthro.2023.06.016.

Kollmorgen R, Umerani M, Gollon J, et al. Preoperative
pericapsular nerve group block results in less pain,
decreased narcotic use, and quicker discharge time than
no block in patients who were surgically treated for
femoroacetabular impingement syndrome. Arthrosc Sports
Med Rehabil 2022;4:e1617-e1621.

Widmeyer JR, Satalich J, Protzuk O, et al. A novel
approach to improving post-operative pain and mini-
mizing opioid consumption after a hip arthroscopy. Orthop
Rev (Pavia) 2023;15:74257.

Smith JH, Belk JW, Kraeutler MJ, Houck DA, Scillia AJ,
McCarty EC. Adductor canal versus femoral nerve block
after anterior cruciate ligament reconstruction: A sys-
tematic review of level I randomized controlled trials
comparing early postoperative pain, opioid requirements,
and  quadriceps  strength.  Arthroscopy — 2020;36:
1973-1980.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Amato PE, Winkelman AJ, Forster GL, Gwathmey FW Jr.
Regional anesthesia for hip arthroscopy. Clin Sports Med
2022;41:233-246.

Welton KL, Kraeutler MJ, McCarty EC, Vidal AF,
Bravman JT. Current pain prescribing habits for common
shoulder operations: A survey of the American Shoulder
and Elbow Surgeons membership. J Shoulder Elbow Surg
2018;27:S76-S81.

Morris BJ, Mir HR. The opioid epidemic: Impact on or-
thopaedic surgery. J Am Acad Orthop Surg 2015;23:267-271.
Ramos L, Kraeutler MJ, Marty E, Welton KL,
Garabekyan T, Mei-Dan O. Pain scores and activity
tolerance in the early postoperative period after hip
arthroscopy. Orthop J Sports Med 2020;8:23259671
20960689.

Shin JJ, McCrum CL, Mauro CS, Vyas D. Pain manage-
ment after hip arthroscopy: Systematic review of ran-
domized controlled trials and cohort studies. Am J Sports
Med 2018;46:3288-3298.

Kay J, de Sa D, Memon M, Simunovic N, Paul J,
Ayeni OR. examining the role of perioperative nerve
blocks in hip arthroscopy: A systematic review. Arthroscopy
2016;32:704-715.

Kunze KN, Polce EM, Lilly DT, et al. Adjunct analgesia
reduces pain and opioid consumption after hip arthros-
copy: A systematic review of randomized controlled trials.
Am J Sports Med 2020;48:3638-3651.

Fernicola, Jacob Tannehill I, Tucker CJ, Robert Volk W,
Dickens JF. The pericapsular nerve group block for peri-
operative pain management for hip arthroscopy. Arthrosc
Tech 2021;10:¢1799-e1803.

Girén-Arango L, Peng PWH, Chin KJ, Brull R, Perlas A.
Pericapsular nerve group (PENG) block for hip fracture.
Reg Anesth Pain Med 2018;43:859-863.

Short AJ, Barnett JJG, Gofeld M, et al. Anatomic study of
innervation of the anterior hip capsule: Implication for
image-guided intervention. Reg Anesth Pain Med 2018;43:
186-192.

Lin DY, Morrison C, Brown B, et al. Pericapsular nerve
group (PENG) block provides improved short-term anal-
gesia compared with the femoral nerve block in hip frac-
ture surgery: A single-center double-blinded randomized
comparative trial. Reg Anesth Pain Med 2021;46:398-403.


http://refhub.elsevier.com/S2666-061X(24)00012-9/sref6
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref6
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref6
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref7
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref7
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref7
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref8
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref8
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref9
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref9
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref9
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref9
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref9
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref9
https://doi.org/10.1136/rapm-2022-103907
https://doi.org/10.1016/j.arthro.2023.06.016
https://doi.org/10.1016/j.arthro.2023.06.016
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref12
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref12
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref12
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref12
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref12
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref12
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref13
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref13
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref13
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref13
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref14
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref14
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref14
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref14
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref14
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref14
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref14
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref15
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref15
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref15
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref16
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref16
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref16
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref16
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref16
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref17
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref17
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref18
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref18
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref18
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref18
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref18
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref19
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref19
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref19
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref19
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref20
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref20
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref20
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref20
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref21
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref21
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref21
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref21
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref22
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref22
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref22
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref22
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref23
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref23
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref23
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref24
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref24
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref24
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref24
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref25
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref25
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref25
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref25
http://refhub.elsevier.com/S2666-061X(24)00012-9/sref25

	The Addition of a Pericapsular Nerve Group Block for Postoperative Pain Control Does Not Result in Less Narcotic Use After  ...
	Methods
	Reporting Outcomes
	Study Methodology Assessment

	Results
	Nerve Blockade
	Control Groups
	Analgesic Consumption
	Time to Discharge
	Pain
	Additional Outcomes
	Complications
	Modified Coleman Methodology Score
	Methodologic Quality Assessment

	Discussion
	Limitations

	Conclusions
	Disclosure
	References


