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The efficacy of pericapsular nerve G

group block for reducing pain and opioid
consumption after total hip arthroplasty:
a systematic review and meta-analysis

Chunjie She' and Hefeng Liu"

Abstract

Background Pericapsular nerve group block (PENG) is an emerging regional anesthesia technique for hip surgery.
However, its efficacy in total hip arthroplasty (THA) isn't well defined. We perform this meta-analysis aiming to assess
the effect of Pericapsular nerve group block on pain control and morphine consumption in patients with total hip
arthroplasty.

Methods We searched four electronic databases (Pubmed, Embase, Cochrane Library, and Web of Science dated
from 2018 to October 2023) for published eligible randomized controlled trials (RCTs) comparing PENG with placebo
(no block/sham block) after THA. The outcome measurements consisted of pain score, opioid consumption, Time

to first opioid, and postoperative complications. All data analyses were performed using STATA 12.0.

Results Five RCTs comprising 808 participants were included. Our meta-analysis showed that there were significant
differences between two groups in terms of pain score in PACU (WMD = —0.598, 95% CI [-0.886,—0.310], P<0.001),
pain score at 6 h (WMD= —0.614, 95% Cl [-0.835,—0.392], P<0.001) and time to first opioid (WMD=5.214, 95%

Cl [4.545, 5.883], P<0.001). However, no significant differences were revealed from the pain score at 24 h after THA
(WMD= —0.924, 95% CI [-1.929, 0.081], P=0.072). Meanwhile, the meta-analysis indicated that PENG significantly
reduced 24-h opioid consumption (WMD = —6.168, 95% Cl [-6.667, —5.668], P<0.001) and 48-h opioid consumption
(WMD=—-7.171,95% C| [-8.994,—5.348], P<0.001).

Conclusion Pericapsular nerve group block was effective for pain control up to postoperative 6 h and extend-

ing the time to the first opioid after THA. Moreover, it reduced postoperative opioid consumption when compared
with a placebo group. Due to the high heterogeneity of the pain score after 24 h and the low-quality evidence, more
high-quality RCTs are required to draw a definitive conclusion about pain control.
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Introduction
Total hip replacement is a cost-effective surgical pro-
cedure used to reduce pain and restore the function of
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pain after surgery [2]. Severe postoperative pain can
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affect patients’ normal functional rehabilitation training,
prolong the time to hospital discharge, and increase the
risk of postoperative complications such as lower limb
thrombosis and pneumonia [3, 4]. At present, a vari-
ety of analgesic methods can be used as postoperative
analgesia methods in THA, including patient-controlled
opioid analgesia, local infiltration analgesia around the
joint, epidural analgesia, and peripheral nerve block [5].
Regional nerve blocks may also be used as a component
of a multimodal analgesic protocol to manage postop-
erative pain after primary total hip arthroplasty [6]. Peri-
capsular nerve group block (PENG) is a new regional
block proposed by Giron-Arango et al. [7]. It was initially
used for the early analgesia of hip fractures and has been
proven to be an effective analgesia for acute traumatic
pain [8]. PENG relieves pain by blocking the obtura-
tor nerve (ON), accessory obturator nerve (AON), and
femoral nerve of the anterior capsule of the hip, which
is theoretically less likely to cause quadriceps block than
some peripheral nerve blocks such as the femoral nerve
block (FNB) and fascia iliaca compartment block (FICB)
[9-11]. By comparing pericapsular nerve block anesthe-
sia with other different regional nerve block anesthesia
in hip fractures, Liang Yu and Wang Yi’s meta-analysis
reported that PENG block provides effective analgesia,
similar to FICB and other regional nerve blocks in hip
surgery [3, 12]. However, these meta-analyses, like most
of the published literature about pericapsular nerve
group block, included different types of hip surgery and
different treatment of controls, so the results should be
viewed with caution.

Therefore, we conducted a meta-analysis of rand-
omized controlled trials (RCTS) that used placebo as a
control group and included THA only. Compared with
placebo, we hypothesized that PENG was associated with
pain relief and morphine sparing.

Methods

This systematic review and meta-analysis has been
reported in line with PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) Guidelines
and was prospectively registered on the International
Prospective Register of Systematic Reviews (PROSPERO
—CRD42023486844).

Search strategy

We searched four electronic databases including Pub-
med, EMBASE, Cochrane Library, and Web of Sci-
ence from 2018 to October 2023, using medical subject
headings (MeSH) and free-text terms without lan-
guage restrictions. The search strategy was as follows:
“Nerve Block” and “Arthroplasty, Replacement, Hip”
Since the PENG is a newly regional anesthesia technique,

(2024) 19:229

Page 2 of 17

first reported in 2018, we chose a wider range of (MeSH)
and free-text terms to avoid omission. The database
search was completed by two independent researchers
to reach a consensus. If a consensus was not reached, a
third reviewer would make a judgment (Additional file 1).

Inclusion criteria and exclusion criteria

The inclusion criteria were as follows: (a) patients under-
going THA; (b) received PENG as the intervention
treatment (PENG group), and no block or sham block
as the placebo treatment (control group); (c) at least
one of the following outcome measures was reported:
postoperative pain score, opioid consumption;(d) ran-
domized controlled trials. Exclusion criteria were as
follows: (a) reviews, replies, letters, case reports, and
non-randomized studies, including retrospective design
and incomplete clinical trials; (b) unavailable data for
extraction.

Data extraction

Two authors independently screened the final enrolled
RCTs and collected the following data: first author, pub-
lication year, country, sample size, patient characteristics,
type of surgery, type of anesthesia, treatment of PENG
block group, treatment of control group, and outcome
measurements. We extracted the mean and standard
deviation (SD) of continuous or ordinal variables (opioid
consumption or pain score) and the number (incidence)
of dichotomous variables (postoperative complications).
We contacted the corresponding author via email to col-
lect outcome measurements as completely as possible.
For part data that did not receive any response from the
corresponding author, we estimated the mean as equiva-
lent to the median and used the range and median val-
ues to estimate standard deviation based on the methods
described by Wang et al. [13]. All values of opioid con-
sumption were converted to intravenous morphine mil-
ligram equivalents according to a standard conversion
table [14]. We calculated all data with the guidelines of
the Cochrane Handbook for Systematic Reviews of Inter-
ventions 5.1.0. The included studies assessed the pain
score using either the visual analogue scale (VAS) or the
numeric rating scale (NRS). The VAS and NRS for pain
were regarded as equivalent [15]. Disagreements were
resolved through discussions.

Quality assessment of included studies

The Cochrane Collaboration “Risk of bias” tool was used
to evaluate the methodological quality. Seven items were
assessed as follows: (I) random sequence generation, (II)
allocation concealment, (III) blinding of participants
and personnel, (IV) blinding of outcome assessment,
(V) incomplete outcome data, (VI) selective reporting,
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and (VII) other bias. Each item was defined as a low risk,
high risk, or unclear risk. Recommendations Assessment,
Development, and Evaluation (GRADE) system was used
to grade the evidence level. Five factors were considered
as follows: (i) risk of bias, (ii) Inconsistency, (iii) indirect-
ness, (iv) imprecision, (v) Publication bias. The quality of
evidence was classified as high quality, medium quality,
low quality, or very low quality.

Statistical analysis

All data analyses were conducted by STATA 12.0.
Weighted mean differences (WMD) with 95% confi-
dence intervals (CIs) were calculated for continuous vari-
ables (e.g. opioid consumption or pain score) and Odds
ratio (OR) with a 95% CI was calculated for dichoto-
mous outcome. (e.g. postoperative complications). And
p value<0.05 with 95% CI was considered statistically
significant. Heterogeneity was examined using I? statis-
tic. Studies with an 1> <50% were considered to have low
heterogeneity and a fixed-effect model was used. I*>50%
were considered high heterogeneity, and we used a ran-
dom-effects model. Sensitivity analyses were performed
via the leave-one-out approach to evaluate whether the
results were changed significantly when excluding a sin-
gle trial. Potential publication bias was identified by the
funnel plot, Egger’s regression, and Begg’s test.

Results

Literature search

The PRISMA statement flowchart shows the process of
literature screening (Fig. 1). A total of 1329 relevant arti-
cles were retrieved from database searches, of which 493
were excluded due to duplication. Based on the titles and
abstracts, 712 were excluded for irrelevant articles. And
118 works of literature such as reviews, replies, letters,
and case reports were excluded. In addition, by manually
reviewing full-text, one of the remaining 6 pieces of liter-
ature was excluded for data that was not available. Finally,
five randomized controlled trials were met our inclusion
criteria and performed in this meta-analysis [16—20].

Study characteristics participants

All of these RCTs were published between 2021 and
2023, involving 808 participants with surgery of total hip
arthroplasty. Experiential groups received a pericapsular
nerve group block for postoperative pain management
and control groups received a placebo. The mean age
ranged from 59-year-old to 66-year-old in PENG groups
and 56-year-old to 67-year-old in control groups. Two
groups received general anesthesia and the remaining
three received spinal anesthesia. The trial characteristics
are presented in Table 1.
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Risk of bias

The risk of bias summary and risk of bias graph are
expressed in Figs. 2 and 3, respectively. As is shown in
the two figures, most assessment of bias was categorized
as low risk. One study involving blinding for participants
and personnel was classified as unclear risk, and other
assessments of bias were also unclear.

Outcome of meta-analysis

Pain score in PACU

Three RCTs including 272 patients reported the pain
score in PACU. Since no significant heterogeneity was
observed, we used a fixed-effect model (P=0.924,
[’=0%). The Pooled analysis demonstrated that PENG
could significantly reduce the pain score in PACU
after THA (WMD= —0.598, 95% CI [—0.886,—0.310]
P<0.001, Fig. 4).

Pain scoreat 6 h

A total of three RCTs involving 272 patients showed pain
at 6 h after THA. There was no significant heterogeneity
and a fixed-effect modal was adopted. (P=0.696, I =0%).
The aggregated results of these studies suggest that there
was a significant difference between groups concerning
pain at 6 h (WMD= —-0.614, 95% CI [-0.835,—0.392],
P<0.001, Fig. 5).

Pain score at 24 h

Four studies including 744 patients provided the outcome
of pain at 24 h after THA. There was significant het-
erogeneity (P<0.001, I’=97.3%), and a random-effects
modal was adopted. The present meta-analysis demon-
strated that there was no significant difference between
groups regarding the pain at 24 h (WMD = —0.924, 95%
CI [-1.929, 0.081], P=0.072, Fig. 6).

Pain score at 48 h

Four RCTs involving 744 patients compared the difference in
the efficacy of PENG and placebo group on pain at 24 h. Sig-
nificant heterogeneity was identified in the pooled results,
therefore a random-effects model was used (I>=88.7%,
P<0.001). Our study indicated that there was a significant
difference between the two groups (WMD= —0.533, 95%
CI [-1.055,—0.012], P=0.045, Fig. 7).

Time to first opioid

Three studies involving 626 patients reported the out-
come of time to the first opioid after THA. There was no
heterogeneity among the included studies, therefore a
fixed-effect model was used (12=13.0%, P=0.317). Our
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Fig. 1 Flow chart of the study selection process

meta-analysis demonstrated that there was a significant
difference between groups (WMD =5.214, 95% CI [4.545,
5.883], P<0.001, Fig. 8).

Opioid consumption at 24 h

Three RCTs including 678 patients provided the out-
come of Opioid consumption at 24 h after THA. Due
to no significant heterogeneity being found, a fixed-
effect model was used (I>=0.0%, P=0.518). Compared

with the control group, PENG was associated with a
significant reduction of Opioid consumption at 24 h
(WMD=-6.168, 95% CI [-6.667, —5.668], P<0.001,
Fig. 9).

Opioid consumption at 48 h

All five RCTs involving 808 patients showed Opioid
consumption at 48 h after THA. We used a random-
effects model, with significant heterogeneity identified
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Fig. 2 Risk of bias summary

(P=0.042, *=59.6%). Our meta-analysis demonstrated
that PENG could significantly reduce Opioid consump-
tion at 48 h (WMD= —7.171, 95% CI [—8.994, —5.348],
P<0.001, Fig. 10).

Random sequence generation (selection bias)
Allocation concealment (selection bias)
Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)
Selective reporting (reporting bias)

Other bias |
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Incidence of complications

A total of three RCTs including 220 patients reported
the postoperative complications after THA. There was
no significant heterogeneity (P=0.402, 1*=2.3%), and
a fixed-effect modal was used. The aggregated results
showed that PENG neither reduced the incidence of nau-
sea and vomiting nor was associated with an increase in
the risk of dizziness (OR=0.840, 95% CI [0.528, 1.366],
P=0.402, Fig. 11).

Quality of evidence

The quality of evidence for the main outcomes varied
from low to high, which indicated that further research
was likely to significantly alter confidence in the effect
estimate and may change the estimate. The details of the
assessment are shown in Table 2.

Subgroup analyses, sensitivity analysis, and publication
bias

We performed a subgroup analysis of whether com-
bined with local infiltration anesthesia and the method
of anesthesia, and no significant differences were found
in the subgroup analysis between combined with infiltra-
tion anesthesia or not and different anesthesia methods
(P=0.77) (Fig. 12). Owing to the significant heterogene-
ity in pain score at 24 h (I?=97.3%), pain score at 48 h
(I=88.7%), and opioid consumption at 48 h (I>=59.6%),
the sensitivity analysis was performed in our meta-anal-
ysis to confirm the stability of these results. Sensitivity
analysis was performed by excluding one trial at a time
and recalculating the pooled SMD for the remaining tri-
als. Sensitivity analysis suggests that for opioid consump-
tion at 48 h, none of the studies affected the most of the
results, indicating a stable result (Fig. 13). However, in

25% 50% 75%

0% 100%

! Low risk of bias

|:| Unclear risk of bias

B High risk of bias

Fig. 3 Risk of bias graph
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Study %
ID WMD (95% Cl) Weight
|
1
Kukreja 2023 - -0.50 (-1.09, 0.09) 23.55
|
Hu 2023 —_— -0.62 (-0.97, -0.27) 68.68
1
1
|
Zheng 2022 T -0.70 (-1.73, 0.33) 7.77
1
Overall (I-squared = 0.0%, p = 0.924) -0.60 (-0.89, -0.31) 100.00
1
1
1
1
1
T ! T
-1.73 0 1.73
Favours[PENG] Favours[Control]

Fig. 4 Forest plot diagram of pain score in PACU

Study %
ID WMD (95% Cl) Weight
1
'
1
Kukreja 2023 - + -0.20 (-1.22, 0.82) 4.72
'
Hu 2023 —_— -0.64 (-0.87, -0.41) 91.28
'
Zheng 2022 : -0.50 (-1.61, 0.61) 4.00
1
Overall (I-squared = 0.0%, p = 0.696) -0.61 (-0.83, -0.39) 100.00
1
1
1
1
1
T ! T
-1.61 0 1.61
Favours[PENG] Favours[Control]

Fig.5 Forest plot diagram of pain score at 6 h



She and Liu Journal of Orthopaedic Surgery and Research (2024) 19:229 Page 8 of 17
Study %
ID WMD (95% Cl) Weight
1
'
Kukreja 2023 | 0.00 (-0.83, 0.83) 22.66
1
'
1
Hu 2023 — -0.82 (-1.05, -0.59) 26.47
1
'
Domagalska 2023 —— | -2.20 (-2.38, -2.02) 26.62
1
'
1
Zheng 2022 B T -0.50 (-1.13, 0.13) 24.26
1
1
1
Overall (l-squared = 97.3%, p = 0.000) ! >~ -0.92 (-1.93, 0.08) 100.00
1
1
'
1
NOTE: Weights are from random effects analysis H
1
| L
-2.38 0 2.38
Favours[PENG] Favours[Control]
Fig. 6 Forest plot diagram of pain score at 24 h
Study %
ID WMD (95% Cl) Weight
1
Kukreja 2023 < ; -0.70 (-1.43, 0.03) 19.16
'
1
1
Hu 2023 i —_—— -0.05 (-0.35, 0.25) 28.01
Domagalska 2023 — i -0.90 (-1.04, -0.76) 30.23
1
'
1
Zheng 2022 . -0.50 (-1.07, 0.07) 22.60
1
Overall (I-squared = 88.7%, p = 0.000) <> -0.53 (-1.05, -0.01) 100.00

NOTE: Weights are from random effects analysis

T
-1.43

Fig. 7 Forest plot diagram of pain score at 48 h

Favours[PENG]

Favours[Control]
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Study %

ID WMD (95% ClI) Weight
1
|

Hu 2023 ———— 6.61(4.51,8.71) 10.13
!

Domagalska 2023 —_— 5.00 (4.27,5.73) 84.79

Pascarella 2021 6.00 (3.03, 8.97) 5.07
Overall (I-squared = 13.0%, p = 0.317) 5.21 (4.54, 5.88) 100.00
1
1
1
1
1
1
T ! T
-8.97 0 8.97
Favours[PENG] Favours[Control]
Fig. 8 Forest plot diagram of time to the first opioid
Study %
ID WMD (95% Cl) Weight
'
1
Kukreja 2023 - -7.40 (-11.99, -2.81) 1.18
'
Hu 2023 —_— -7.44 (-9.97, -4.91) 3.91
1
Domagalska 2023 - -6.10 (-6.61, -5.59) 94.91
Overall (l-squared = 0.0%, p = 0.518) @ -6.17 (-6.67, -5.67) 100.00
1
1
1
1
T ! T
-12 0 12

Favours[PENG] Favours[Control]
Fig. 9 Forest plot diagram of opioid consumption at 24 h
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%

WMD (95% Cl) Weight

-9.43 (-15.59, -3.27) 7.25

-8.04 (-10.49, -5.59) 23.97

-8.10 (-8.69, -7.51) 40.52

1.50 (-12.36, 15.36) 1.66

-4.90 (-7.05, -2.75) 26.60

-7.17 (-8.99, -5.35) 100.00

T
-15.6 0
Favours[PENG]

Fig. 10 Forest plot diagram of opioid consumption at 48 h

terms of pain score at 24 h (Fig. 14) and pain score at 48 h
(Fig. 15), results were inconsistent. the funnel plots con-
structed with pain score at 24 h (Fig. 16), 48 h (Fig. 17),
and opioid consumption at 48 (Fig. 18) were symmetri-
cal, indicating a low risk of publication bias. At the same
time, Egger’s regression showed no significant publica-
tion bias (P=0.358, P=0.363, P=0.447). Begg’s test also
showed the same result (P=0.806, P=0.734, P=1.0).
However, publication bias was a limitation that existed in
all meta-analyses.

Discussion

Principal findings

Our meta-analysis showed that PENG reduced postop-
erative pain scores in PACU and at 6 h after THA, but
it may not be effective for pain relief after 24 h. The evi-
dence for pain score after 24 h was low quality and with
high heterogeneity, suggesting that further research was
likely to significantly alter confidence in the effect esti-
mate and may change the estimate. Moreover, PENG was
associated with extending the time to the first opioid and
reducing total morphine consumption. PENG was not
associated with an increase in the risk of complications
after THA when compared with placebo.

Favours[Control]

Relationship to other systematic reviews

Previous systematic reviews evaluating the efficacy of
PENG for postoperative analgesia have been published.
According to a meta-analysis reported by Liang Yu,
the PENG block compared with other regional nerve
blocks provided an effective analgesic effect in hip sur-
gery. Another meta-analysis performed by Wang et al.
using FICB as a control group revealed that PENG block
could reduce opioid use after hip surgery and is effec-
tive in postoperative analgesia. Although the research
purpose of our meta-analysis was consistent with previ-
ous meta-analyses, differences between our study and
previous studies should be considered. These two meta-
analysis studies included all types of hip surgeries, which
means that the heterogeneity of these two meta-analyses
was higher than the study that only focused on total hip
replacement. Second, In contrast to these previous meta-
analyses, which used FICB or other nerve block anesthe-
sia as a control group, our meta-analysis only included
a placebo as a control. It is more direct to reflect the
effect of pain relief and opioid consumption sparing. Our
meta-analysis provides a new perspective for evaluating
the analgesic effects of PENG compared to the previous
meta-analyses.
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Study %
ID OR (95% Cl) Weight
1
Nausea |
Hu 2023 — 1.29 (0.48,3.51)  17.44
1
Zheng 2022 N IS 1.33(0.36,4.84)  10.26
1
Subtotal (I-squared = 0.0%, p = 0.975) < 1.31(0.59,2.88)  27.70
1
I
Vomiting |
1
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1
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1
|
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Dizziness X
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Pascarella 2021 ¢ * ! 0.32(0.01,8.24)  3.79
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Subtotal (I-squared = 0.0%, p = 0.590) T 0.75(0.32,1.77)  31.15
<|:
I
Overall (I-squared = 2.3%, p = 0.402) <7;> 0.84 (0.53,1.34)  100.00
1
1
1
! T

I
.0126 1
Favours[PENG]

Fig. 11 Forest plot diagram of incidence of complications

Implications for clinical practice

Our meta-analysis showed that PENG was effective
for pain relief during the early postoperative period
after total hip arthroplasty. We noticed that the pooled
result of postoperative pain reduction and morphine
reduction in published relevant meta-analysis is con-
sistent with ours. However, the following two points
require our attention before drawing conclusions.
Based on the meta-analysis of Gao et al. and Cai et al.
[21, 22]. On the analgesic effect of FICB after total
hip replacement, there was a significant difference
between placebo and FICB regarding the pain score at
12 h. According to the results of previous meta-analy-
ses about PENG, PENG and FICB were similar in post-
operative pain control [3, 12]. On the basis of the above
two conclusions, we may conclude that there was a sig-
nificant difference between placebo and PENG regard-
ing the pain score at 12 h. However, our meta-analysis

79.2
Favours[Control]

didn’t make definitive conclusions due to the included
RCT studies lacking data on 12-h pain scores. Mean-
while, we should notice that the quality evaluation
was low and heterogeneity of pain scores after 24 h
was high, and the sensitivity analysis we conducted
also indicated that the results were not stable, so the
final conclusion should be defined by the inclusion of
more high-quality RCTS literature in the future. FNB
and FICB are the most commonly used regional block
techniques for THA, and their effectiveness and safety
have been verified [21, 23], but they face the problems
of incomplete obturator nerve block and quadriceps
muscle movement block, which lead to incomplete
postoperative analgesia and the risk of postoperative
falls [24-26]. Theoretically, PENG is superior to FNB
and FICB because it can block the obturator nerve
and is less likely to cause quadriceps block [17, 18].
Our study suggests that it may be as effective as the
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Table 2 The GRADE evidence quality
Outcome Number Effect Limitations Inconsistency Indirectness Imprecision Quality
of studies/
patients
Pain score in PACU  3/272 WMD = -0.598, No serious limita- ~ No serious incon-  No serious indi- No serious limita- ~ High
95% Cl [-0.886, tions sistency rectness tions
—0.310]
Pain score at 6 h 3/272 WMD =-0.614, No serious limita- ~ No serious incon-  No serious indi- No serious limita- ~ High
95% CI [-0.835, tions sistency rectness tions
-0.392]
Painscoreat24h  4/744 WMD = -0.924, No serious limita-  Serious inconsist-  No serious indi- Serious limitations  Low
95% Cl [-1.929, tions ency rectness
0.081]
Pain score at48 h  4/744 WMD = -0.533, No serious limita- ~ Serious inconsist-  No serious indi- Serious limitations Low
95% CI [-1.055, tions ency rectness
-0.012]
Time to first opioid  3/626 WMD =5.214,95% No serious limita- ~ No serious incon-  No serious indi- No serious limita- ~ High
Cl [4.545, 5.883] tions sistency rectness tions
Opioid consump-  3/678 WMD =-6.168, No serious limita- ~ No serious incon-  No serious indi- No serious limita- ~ High
tion at 24 h 95% Cl [-6.667, tions sistency rectness tions
—5.668]
Opioid consump- ~ 5/808 WMD =-7.171, No serious limita- ~ Serious inconsist-  No serious indi- No serious limita- ~ Moderate
tion at 48 h 95% Cl [-8.994, tions ency rectness tions
—5.348]
Incidence of com-  3/220 OR=10.840,95% Cl No serious limita-  No serious incon-  No serious indi- No serious limita- ~ High
plications [0.528, 1.336] tions sistency rectness tions
Study %
ID WMD (95% Cl) Weight
1
1
SA/No LIA !
1
Kukreja 2023 > k -9.43 (-15.59, -3.27) 7.25
Domagalska 2023 - -8.10 (-8.69, -7.51)  40.52
Pascarella 2021 E—o— -4.90 (-7.05,-2.75)  26.60
Subtotal (I-squared = 75.4%, p = 0.017) <> -7.07 (-9.69, -4.45) 74.37
1
|
1
GA/LIA !
Hu 2023 —_—— -8.04 (-10.49, -5.59) 23.97
1
Zheng 2022 T * 1.50 (-12.36, 15.36) 1.66
1
Subtotal (I-squared = 43.4%, p = 0.184)<>> -5.81(-13.72, 2.11) 25.63
1
|
Overall (I-squared = 59.6%, p = 0.042) <> 7.17 (-8.99, -5.35)  100.00

General anesthesia)

T
-15.6

Favours[PENG]
Fig. 12 Subgroup analysis of whether combined with Local infiltration anesthesia (LIA) and the method of anesthesia (SA: Spinal anesthesia or GA:

15.6

Favours[Control]
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Meta—analysis estimates, given named study is omitted

| Lower CI Limit O Estimate Upper CI Limit
Kukreja 2023 \ ) \
Hu 2023 O
Domagalska 2023 \ )
Zheng 2022 ©)
Pascarella 2021 \ ©) |
-9.46 —8.99 -7.17 —5.35 -3.90

Fig. 13 Sensitivity analysis of opioid consumption at 48 h

Meta—analysis estimates, given named study is omitted

| Lower CI Limit O Estimate | Upper CI Limit
Kukreja 2023 I O \
Hu 2023 qd
Domagalska 2023 O
Zheng 2022 | @®) \
—2.45 -1.93 -0.92 0.08 0.57

Fig. 14 Sensitivity analysis of pain score at 24 h
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Meta—analysis estimates, given named study is omitted
Lower CI Limit O Estimate

Kukreja 2023 O
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Zheng 2022 ‘ o]

Upper CI Limit

-1.20 -1.05 -0.53
Fig. 15 Sensitivity analysis of pain score at 48 h
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Fig. 16 Funnel plot for pain score at 24 h
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Fig. 17 Funnel plot for pain score at 48 h
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traditional FICB in sustaining pain relief. Of course,
more results are needed to prove this conclusion, and
the evaluation of quadriceps strength should also be
discussed. It has been reported that patients were una-
ble to perform straight leg elevation after PENG, pre-
senting with quadriceps weakness [27]. Above all, with
the continuous improvement of the PENG block tech-
nique, it may be an alternative to traditional FICB and
femoral nerve blocks in total hip replacement.

Limitations

Firstly, the five randomized controlled trials had varying
numbers of participants, ranging from 60 to 476. Differ-
ent sample sizes may affect the reliability of statistical
results. Secondly, while subgroup and sensitivity analysis
have been performed to explore sources of heterogene-
ity, the high heterogeneity in primary outcome is not well
explained. Thirdly, in all five studies, two groups com-
bined with local infiltration analgesia and used different
types of anesthesia, although the results of the subgroup
analysis did not indicate that there was a source of het-
erogeneity. Finally, because this is an emerging local anal-
gesia technique, the number of randomized controlled
trials is limited, and the data will need to be reevaluated
when more high-quality controlled trials are published in
the field.

Conclusion

Pericapsular nerve group block was effective for pain
control up to postoperative 6 h and extending the time
to the first opioid after THA. Moreover, it reduced post-
operative opioid consumption when compared with a
placebo group. Due to the high heterogeneity of the pain
score after 24 h and the low-quality evidence, more high-
quality RCTs are required to draw a definitive conclusion
about pain control.
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