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ABSTRACT

Background and Aims: Postoperative pain for patients having hip arthroplasty ranges from moderate
to severe. Many regional anaesthesia procedures treat postoperative pain to improve functional
ability and quality of life. Evidence comparing the analgesic effects of the pericapsular nerve group
(PENG) block and fascia iliaca compartment block (FICB) remains unclear. The analgesic efficacies
of PENG and FICB in hip arthroplasty were compared to determine which technique is associated
with superior analgesia. Methods: The electronic databases (PubMed, Cochrane Library, Google
Scholar and Web of Sciences) were searched for published randomised controlled trials (RCTs)
till 5 April 2023 comparing PENG block vs. FICB following hip arthroplasty. The primary outcome
was pain scores [numerical rating scale (NRS) or visual analogue scale (VAS)] between 0 and 10
at rest and during movement at 24 h. Secondary outcomes included pain scores at rest and during
movement within 30 min, at 6 h and 12 h, time to first rescue analgesia and cumulative postoperative
opioid use in 24 h. We assessed the risk of bias using the Cochrane Collaboration Risk-of-Bias 2
tool. Using Grading of Recommendations Assessment, Development, and Evaluation (GRADE), the
certainty of the evidence was assessed. Subgroup analysis was performed to explore the source
of heterogeneity. Results: We included 12 RCTs examining 644 patients. Pain scores at rest at
24 h (standardised mean differences (SMDs): 0.17; 95% confidence interval (Cl): -0.90 to 1.23;
P = 0.76, moderate certainty) and during movement at 24 h (SMD: -0.58, 95% ClI: -1.53 to 0.38,
P = 0.24, moderate certainty) were not different in both PENG block and FICB. Pain scores at rest
and during movement within 30 min may be lower with PENG block than FICB. However, the pain
score at rest and during movement at 6 h and the time to first rescue analgesia were not different
between the two treatment arms. The mean opioid consumption in oral morphine equivalents (mg)
in 24 h may be lower with PENG than FICB. Conclusion: We observed no difference between the
PENG block and the FICB at 24 h for pain at rest and movement with a moderate degree of certainty.
However, PENG block showed improved analgesia within 30 min at rest and during movement,
and reduce postoperative opioid consumption in 24 h with moderate certainty of evidence. Further
large-scale and high-quality RCTs are required to supplement the present findings.

Keywords: Analgesia, fascia iliaca compartment block, hip arthroplasty, nerve block, pain,
pericapsular nerve group
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INTRODUCTION

Postoperative pain for patients having hip arthroplasty
ranges from moderate to severe.! Various studies
reported the increased risk of perioperative
difficulties and their negative impact on long-term
prognosis. Many regional anaesthesia procedures treat
postoperative pain to improve functional ability and
quality of life. In 1989, Dalens and colleagues first
described the fascia iliaca compartment block (FICB),
which blocks the femoral nerve (FN), obturator
nerve (ON) and lateral femoral cutaneous nerve (LCN)
of the thigh at the same time.” The FICB, one of
many localised analgesic procedures, is favoured by
anaesthesiologists to provide acute and postoperative
analgesia for hip fractures.® Recently, Gir6n-Arango
et al.™l described the pericapsular nerve group (PENG)
block as an alternative regional anaesthesia technique
to manage acute pain following a hip fracture. PENG
acts by blocking the FN, ON and accessory ON (AON),
where a local anaesthetic is injected into the myofascial
plane located between the psoas muscle anteriorly and
the pubic ramus posteriorly."

Evidence comparing the analgesic effects of these
techniques remains unclear. Numerous studies
demonstrated that PENG block provided a better
analgesic effect than FICB."' Recently, one study
found that PENG block may have equivalent analgesic
effects to FICB!"; however, another study found that
the analgesic effect was lower with FICB at different
time intervals, while no intergroup differences were
seen at other time intervals."” These issues challenge
clinicians trying to use the best evidence to guide
their clinical practice. We performed a systematic
review and meta-analysis of randomised controlled
trials (RCTs) to compare the efficacy of PENG versus
(vs.) FICB for patients undergoing hip arthroplasty.

METHODS

Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines!'® were followed
while conducting this study, which was registered
prospectively in International Prospective Register of
Systematic Reviews (PROSPERO) (CRD42022336392).
At the time of protocol registration, there were no
primary time points for pain scores, but following a
literature search, we decided that the time point of
24 h is clinically relevant for both pain scores and
opioid consumption. We also planned to perform
subgroup analyses based on the type of FICB and type
of surgeries.
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Literature search

A systematic search was performed in electronic
databases including PubMed (Medical Literature
Analysis and Retrieval System Online (MEDLINE)),
Web of Sciences (Clarivate Analytics), Cochrane
Library of Controlled Trials and Google Scholar from
inception until 5 April 2023. For unpublished data
on ClinicalTrials.gov, ctri.nic.in and the International
Clinical Trials Registry Platform (ICTRP) enquiries
were done through mail. We searched using keywords,
controlled vocabulary (Medical Subject Headings
(MeSH)) and Boolean operators such as “hip surgery
or hip arthroplasty,” “pericapsular nerve group (PENG)
block,” and “fascia iliaca compartment block (FICB).”
Furthermore, we manually searched the citations
of the selected studies to identify any additional
eligible studies. Supplementary Table 1 displays the
search terms. Full reports of RCTs were identified in
which PENG block and FICB were compared for hip
arthroplasty. The criteria for inclusion and exclusion
were established a priori. We included only RCTs
published in English; patients who underwent hip
surgery and were over the age of 18 years and reported
any clinical outcomes of interest. We excluded case
reports, case series, review articles, comments, letters
to the editor, abstracts and conference presentations.

Population—patients undergoing hip arthroplasty (any
type of hip surgery).

Intervention—PENG block.
Comparator—FICB.

Outcomes—our primary outcome was the pain
score (1-10) as measured by the numeric rating
scale (NRS) or visual analogue scale (VAS) at rest
and during movement at 24 h, which was clinically
important. However, we also captured pain scores at
rest and during movement within 30 min, at 6 h and
12 h, as well as time to first rescue analgesia (hours)
and consumption of cumulative oral equivalents of
morphine (milligram) 24 h postoperatively.

Assessment of the methodological quality

We assessed the risk of bias using the Cochrane
Collaboration Risk-of-Bias 2 tool” in duplicate (JP
and AKY) to evaluate the methodological quality of
each included RCT. We assessed the risks associated
with selection bias (such as randomised sequence
generation and allocation concealment), performance
and detection bias (such as blinding), attrition
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bias (such as incomplete outcome data), reporting
bias (such as selective reporting) and other biases.

Data extraction

Using a pre-defined proforma, data were extracted
individually by the two authors (JP and AKY), and
disagreements, if any, were resolved by consultation
with the third author (AK). Bibliographical
information (author, year and country), the technique
of block performed, local anaesthetic with or without
adjuvants, mode of anaesthesia, types of surgeries, types
of postoperative analgesia, description of intervention
and comparator and number of participants and
pain-related outcomes (NRS or VAS score and opioid
requirement at 24 h and the time to first rescue
analgesia) were among the data extracted. Values for
several events, mean with standard deviation (SD),
standard error and 95% confidence interval (CI)
for different parameters were extracted from texts,
tables and images from the studies that met inclusion
criteria. We contacted the corresponding author of
a few articles® to get the information required. If
necessary, the mean with SD was estimated using
the recommended formula using the given median
and interquartile range (IQR).1"® Values for opioids
were converted to an equianalgesic oral morphine
dosage (mg) by established practice.'¥ As indicated
previously, WebPlotDigitizer was used to extract data
from graphical representations.2%2!

Evidence for outcomes’ quality

We assessed the certainty of evidence using the Grades
of Recommendation, Assessment, Development and
Evaluation (GRADE) approach in duplicate (BR and
JP), which considered study design, indirectness,
imprecision, inconsistency and publication bias, among
other things, and discrepancies were resolved through
discussion. According to GRADE, pooled data from
RCTs start as high certainty and may be rated down to
moderate, low or very low if issues are identified.*?

Statistical analysis

For conducting a meta-analysis, we used RevMan
version 5.3.5 (Copenhagen, The Nordic Cochrane
Centre, The Cochrane Collaboration, 2014). To pool
the data for continuous outcomes with various units,
standardised mean difference (SMD) with 95% CI was
employed, and for the same units, mean difference
(MD) was used. If there was low heterogeneity, it was
assumed that the true effects of the intervention were the
same in all included trials, and a fixed-effect model was
chosen to reflect the best estimate of the intervention
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effect. However, in high heterogeneity, we have chosen
a random-effects model. Because the effect size for the
outcomes is clinically relevant, we estimated the SMD
for continuous variables using a random-effect model.
The random-effects model was adopted in the analysis
due to the intrinsic heterogeneity of block performance
by different practitioners. We used a random-effect
model and the DerSimonian and Laird approach
to account for potential trial variation. Statistical
heterogeneity (inconsistency) was assessed using
four parameters: I-statistic, Chi-squared test, visual
inspection of point estimates and visual inspection of
CI overlap. To explore heterogeneity between studies,
the I measure was used. We used Begg’s test and Egger’s
test for publishing bias. We conducted a sensitivity
analysis to assess the stability of pooled data by
eliminating one trial at a time. Subgroup analysis was
conducted based on the types of surgeries and types of

FICB to explore the possible sources of heterogeneity if
there was significant heterogeneity.

RESULTS

Selection of study

Following the search, we initially identified 2960
studies; no additional records were found through
other sources. We reviewed 984 full texts and included
12 RCTs51%2% in the analysis [Figure 1]. These RCTs
included 644 participants, 326 who underwent PENG
block and 318 who received FICB.

Characteristics of included studies

During total hip arthroplasty (THA) or hip surgery, PENG
block and FICB were administered under ultrasound
guidance. Levobupivacaine 0.5% and epinephrine
5 ug/ml were administered in one trial for PENG block.

Records identified through Additional records identified
_§ database PubMed, Google through other sources (n=0)
ig Scholar, Web of Science and
_§ Cochrane Library (n=2960)
A A A
— Records after irrelevant topic and duplicates removed
2
s
§ Records screened Recordsge;(:luded
EE— =
(1=984) (n=963)
e
9 studies excluded
5 studies PENG vs other block
Full text articles o1 observatiolfal study
assessed for N o 1 letter to editor .
> eligibility (n=21) ¢ 1 study compared with femoral
= block
f‘.::n ¢ 1 study with lateral femoral
w cutaneous nerve block
L= Studies included in
qualitative synthesis
(n=12)
v
E 12 studies included in quantitative synthesis comparing
3 PENG vs FICB (meta-analysis)
o

Figure 1: Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram. PENG- pericapsular nerve group block,

FICB- fascia iliaca compartment block, n-number of articles, vs-versus
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However, 0.25% levobupivacaine and epinephrine
5 ug/ml were used for FICB.'S One study used
ropivacaine 0.2% with epinephrine 1:200,000 (5 ug/ml)
for both blocks.!"* Two studies used ropivacaine 0.5%
for both blocks!®®l; however, one study used ropivacaine
0.4% for both blocks,” and one study used ropivacaine
0.25% for both blocks.!"” Three studies used bupivacaine
0.25% for both blocks!”*?%; however, one study used
levobupivacaine 0.25% with dexamethasone 4 mg as
an adjuvant for both blocks, one study used 0.25%
bupivacaine with 1 pgkg clonidine™ and another
study used 0.375% ropivacaine.'! The patients who
were a part of the studies had ages ranging from 50
years to 74 years on average. All of the reviewed
studies evaluated postoperative pain throughout a
range of times. In five studies, pain was assessed
using VAS,P61011131 ywhereas the other seven used the
NRS. 70121415231 'The characteristics of the included
studies are shown in Table 1.

Risk-of-bias assessment

The article by Natrajan et al.®! was observed to
have low quality due to improper random sequence
generation and ambiguous selective reporting. The
risk of bias using Cochrane’s Risk-of-Bias tool is
summarised in Figure 2. One study®® revealed a high
risk of bias in outcome assessment blinding (detection
bias). In comparison, one study® showed a high risk
of bias in random sequence generation (selection bias)
and selective reporting (reporting bias). These two
studies with a high risk of bias are highlighted in red.
Indicators of low risk of bias are highlighted in green,
while those of unclear risk of bias are highlighted
in yellow. Despite a few flaws, such as allocation
concealment and other types of bias, most of the
studies included had high quality overall.

Quality of evidence for outcomes

To evaluate outcomes, we used the GRADE method.
Pain scores at rest and during movement within 30 min
and 24 h and cumulative postoperative oral morphine
equivalent intake in 24 h demonstrated moderate
quality of evidence. It was observed that pain scores
at 6 h, at rest, during during movement at 12 h and
the time to first rescue analgesia were evidence of low
quality. Pain scores during movement at 6 h revealed
very low quality [Supplementary Table 2].

Evidence is rated by the GRADE Working Group®*:

A very low—true effect is likely to differ substantially
from the estimated effect (uncertain effect).

Indian Journal of Anaesthesia | Volume 67 | Issue 11 | November 2023

The low—true effect might be markedly different from
the estimated effect (may).

The moderate—true effect is probably close to the
estimated effect (probable).

The high—it is highly certain that the true effect is
close to the effect estimate.

Outcomes

Postoperative pain scores at rest and during movement
at 24 h were reported in eight studies®>14%! and,
six studiesl®711121415 regpectively [Figure 2]. It was
documented at rest within 30 min, at 6 h and 12 h by
seven studies,b7:101113.23] gight studies® %1141 and six
studies, 541015 respectively, and during movement at
within 30 min, at 6 h and 12 h by nine studies,-10-13:23]
six  studiesP7'121411  and  four studies,®71%1!
respectively [Table 2].

Primary outcome

Pain scores at rest and during movement at 24 h
There was probably no difference between the pain
score in PENG block and FICB at rest (SMD: 0.17; 95%
CIL:-0.90to0 1.23; P = 0.76, moderate certainty) [Figure 3]
and during movement at 24 h (SMD:-0.58,95% CI:-1.53
to 0.38; P = 0.24, moderate certainty) [Figure 4].

Secondary outcomes

Pain scores at rest and during movement within 30 min,
at6 hand 12 h

PENG block probably reduces pain scores relative to the
FICB at rest within 30 min (SMD: -1.51; 95% CI: -2.28
to -0.73; P = 0.0001, moderate certainty). However, it
remains unclear whether PENG block reduces pain scores
at rest at 6 h (SMD: -0.61, 95% CI: -1.30 to 0.08, P = 0.08,
low certainty) and at 12 h (SMD: -0.28, 95% CI: -0.66 to
0.09, P = 0.14, low certainty) [Supplementary Figure 1].

PENG block probably reduces pain scores relative to
the FICB during movement within 30 min (SMD: -0.84;
95% CI: -1.58 to -0.10; P = 0.03, moderate certainty);
however, it remains unclear during movement at 12 h
(SMD: -0.36, 95% CI: -0.69 to -0.03, P = 0.03, low
certainty, limited by imprecision and inconsistency).
There was also no evidence for a difference in the
pain score during movement at 6 h (SMD: -0.88, 95%
CI: -1.77 to 0.01, P = 0.05, very low certainty) between
the two treatment arms [Supplementary Figure 2].

Time to first rescue analgesia
Four studies!®®1% looked at 202 patients and reported
the first rescue analgesia time (h). In the pooled
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Risk of bias

00O OOOO®O®® G-
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D1: Random sequence generation (selection bias)
D2: Allocation Concealment (selection bias)

D5: Incomplete outcome data (attrition bias)
D6: Selective Reporting (reporting bias)
D7: Other sources of bias

Random sequence generation (selection bias)
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Figure 2: Risk of bias

Table 2: Meta-analysis of the outcomes

Outcomes Trials Patients, number SMD (95% Cl) P (%) P
(number) PENG FICB [S.ing./l.ing]

Pain scores at rest within 30 min(7.10.11.13:23] 7 217 209 [163/46] -1.51 (-2.28 to -0.73) 92  0.0001

Pain scores during movement within 30 min!®-8:10-13.23] 9 259 251 [193/58] -0.84 (-1.58 to -0.10) 93 0.03

Pain scores at rest at 6 postoperative hours!>®.14.15 8 191 183 [105/78] -0.61 (-1.30 to 0.08) 90 0.08

Pain scores during movement at 6 postoperative 6 159 159 [135/24] -0.88 (-1.77 to 0.01) 93 0.05

hours!5.7:11.12,14,15]

Pain scores at rest at 12 postoperative hours!-10.191 6 149 141 [83/58] -0.28 (-0.66 to 0.09) 59 0.14

Pain scores during movement at 12 postoperative hours!®7:1219 4 113 113 [83/30] -0.36 (-0.69 to -0.03) 10 0.03

Pain scores at rest at 24 postoperative hours!>7-11.14.15] 8 191 191 [135/56] 0.17 (-0.90 to 1.23) 95 0.76

Pain scores during movement at 24 postoperative 6 159 159 [135/24] -0.58 (-1.53 t0 0.38) 94 0.24

hours!5.7:11.12,14,15]

Time to first rescue analgesial®t'% 4 105 97 [63/34] 1.07 (-0.07 to 2.21) 92 0.07

Postoperative morphine equivalent consumption within 8 206 198 [132/66] -5.83 (-9.63 to -2.03) 88  0.003

24 hours!569-12.14,15]

PENG—pericapsular nerve group block, FICB—fascia iliaca compartment block, S.ing.—suprainguinal, |.ing.—infrainguinal, Cl—confidence interval,

P—heterogeneity, SMD—standardised mean difference

968 Indian Journal of Anaesthesia | Volume 67 | Issue 11 | November 2023

Page no. 28



Prakash, et al.: Analgesic effect of PENG vs. FICB for hip surgeries

PENG FICB Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, 95% CI v, 95% CI
7.1.1 Suprainguinal FICB
Aliste 2021 0 444 20 0 222 20 126% 0.00 [-0.62, 0.62] b B
Choi 2022 25 03 27 37 05 27 123% -2.87 [-3.64,-2.09] =
Jadon 2021 2 148 33 2 074 33 128% 0.00 [-0.48, 0.48) >
Kong 2022 2 148 25 3 074 25 127% -0.84 [-1.42,-0.26) e
Shankar 2020 63 08 30 3 074 30 12.0% 4.23[3.30,5.16) ==
Subtotal (95% CI) 135 135 62.5% 0.08 [-1.61, 1.78] <l
Heterogeneity: Tau®= 3.60; Chi*= 138.02, df= 4 (P < 0.00001), F= 97%
Testfor overall effect Z=0.10 (P = 0.92)
7.1.2 Infrainguinal FICB
Hua 2022 2 08 24 19 08 24 127% 0.12[-0.44, 0.69] T
Natrajan 2021 25 142 12 3 1.61 12 123% -0.32(-1.12,0.49) =
Senthil 2021 21 079 20 1.3 057 20 125% 1.14[0.47,1.81] il
Subtotal (95% CI) 56 56 37.5% 0.33[-0.48, 1.14] <>
Heterogeneity. Tau®= 0.39; Chi*=8.52, df=2 (P = 0.01), F=77%
Testfor overall effect. Z= 0.80 (P = 0.42)
Total (95% CI) 191 191 100.0% 0.17 [-0.90, 1.23] ?
Heterogeneity: Tau®= 2.25; Chi*= 151.54, df= 7 (P < 0.00001); F= 95% '_1 0 95 é 101
Test for overall effect. Z= 0.30 (P = 0.76) Favours PENG Favours FICB
Testfor subaroup differences: Chi*= 0.07, df=1 (P = 0.80), F= 0%
Figure 3: Forest plot for pain score at rest at 24 h
PENG FICB Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, 95% CI v, 95% CI
11.1.1 Suprainguinal FICB
Aliste 2021 2592 20 2 37 20 166% 0.00-0.62,0.62)
Choi 2022 5§ 03 27 6 05 27 16.2% -2.39[-3.10,-1.68] e
Jadon 2021 311 33 2 074 33 169% 1.05[0.53, 1.56) & 2
Kong 2022 318 25 5222 25 167%  -0.96[1.55,-0.38) e
Vamshi 2023 2 148 30 4 148 30 16.8% -1.33[-1.90,-0.77) B
Subtotal (95% CI) 135 135 83.2% -0.72[-1.87,0.43]
Heterogeneity: Tau*= 1.62; Chi*= 74.94, df= 4 (P < 0.00001), F= 95%
Test for overall effect: Z=1.22 (P=0.22)
11.1.2 Infrainguinal FICB
Hua2022 18 08 24 1.7 1 24 16.8% 0.11 [-0.46, 0.67)
Subtotal (95% ClI) 24 24 16.8% 0.11[-0.46, 0.67]
Heterogeneity: Not applicable
Test for overall effect Z=0.38 (P=0.71)
Total (95% CI) 159 159 100.0% -0.58 [-1.53, 0.38]
Heterogeneity: Tau®= 1.33; Chi*= 79.12, df= 5 (P < 0.00001), F= 94% =1IJ 15 T g 10’
Test for overall effect Z=1.18 (P = 0.24) Favours PENG Favours FICB
Testfor subaroup differences: Chi*=1.60, df=1 (P=0.21), F=37.4%

Figure 4: Forest plot for the pain score during movement at 24 h

analysis, benefit remains unclear for time to first
analgesic request for patients given PENG as compared
to FICB (MD: 1.07; 95% CI: -0.07 to 2.21; P = 0.07, low
certainty) [Supplementary Figure 3].

Postoperative opioid consumption in 24 hours

Eight studies documented opioid usage 24 h
postoperatively.[®69121415 The mean cumulative opioid
consumption in oral morphine equivalents (milligram)
was probably less with PENG as compared to FICB in
24 h (MD: -5.83; 95% CI: -9.63 to -2.03; P = 0.003,
moderate certainty) [Supplementary Figure 4].

Subgroup analysis

Our subgroup analysis is based on different types of
FICB comparators (infrainguinal vs suprainguinal).
We found no difference between PENG block and
FICB at 24 h, both at rest and during movement
in infrainguinal vs suprainguinal FICB. However,
PENG block was better at reducing pain at rest
within 30 min (SMD: -1.38, 95% CI: -2.28 to -0.48,
P = 0.003) in suprainguinal FICB and no difference
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was noted in infrainguinal FICB. A similar effect was
also observed with the pain score during movement
within 30 min (SMD: -1.09, 95% CI: -1.98 to -0.21,
P =0.02) [Figures 3, 4, Supplementary Figures 1 and 2].

Subgroup analysis based on different types of surgeries
showed that there was no difference in pain scores
between PENG block and FICB at rest at 24 h; however,
pain score was less with PENG block in proximal
femoral nail antirotation (PFNA) (SMD: -0.84, 95%
CL: -1.42 to -0.26, one study). It was observed that
pain scores at rest within 30 min were less with
PENG block in positioning (SMD: -1.12, 95% CI: -2.11
to -0.13, P = 0.03, three studies); however, pain scores
within 30 min on movement were less with PENG
block in total hip arthroplasty (THA) (SMD: -1.24, 95%
CI:-2.39t0-0.08, P = 0.04, two studies) and positioning
(SMD: -1.30, 95% CI: -2.29 to -0.31, P = 0.01, three
studies) [Supplementary Figures 5 and 6].

The time for the first rescue analgesic request was
longer in PENG than in infrainguinal FICB and
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dynamic hip screw (DHS) (MD: 3.04; 95% CI: 1.02 to
5.07; two studies) [Supplementary Figures 3 and 7]. The
postoperative cumulative oral morphine equivalent
consumption (milligram)in24 hwaslessininfrainguinal
FICB (MD: -9.72; 95% CI: -18.39 to -1.05; three studies),
DHS (MD: -14.04; 95% CI: -23.31 to -4.76; two studies)
and THA (MD: -4.34, 95% CI: -7.03 to -1.66, three
studies) [Supplementary Figures 4 and 8].

Publication bias and sensitivity analysis

Begg’s test and Egger’s test showed that the P value
regarding pain scores at rest and on movement
within 30 min, 6 h, 12 h and 24 h was more than
0.05 [Supplementary Table 3], which demonstrated
that no publication bias existed in the outcome of pain
scores.

The sensitivity analyses, excluding one study at a
time, for pain scores at rest and during movement at
various time intervals, time to first rescue analgesia
and postoperative oral morphine equivalent intake in
24 h, were subjected to sequential analyses to evaluate
the stability of the results. For the pain score outcome
at 24 h, the sensitivity analysis did not observe any
significant effect of any individual study. The rest of the
sensitivity analysis is shown in Supplementary Table 4.
The pain score before the nerve block at rest (baseline)
is shown in Supplementary Table 5 to compare the
pain score after the PENG block and FICB.

DISCUSSION

In accordance with the pooled data, there was no
difference between the PENG block and the FICB at
24 h, both at rest and during movement. The pooled
result suggests that PENG block and FICB have
similar analgesic efficacy at 24 h, which is clinically
important among the time points in the included
studies. However, PENG block showed improved
analgesia within 30 min at rest and during movement
and reduced postoperative opioid consumption in 24 h
with moderate certainty of evidence. A PENG block
within 30 min will have a greater analgesic impact,
which may help position the patient, particularly
if given before spinal anaesthesia when the patient
needs to be in a sitting or lateral decubitus position.

Regional anaesthesia is employed more frequently to
deliver persistent analgesiain early postoperative period
due to the developing applications of rapid recovery
and the awareness of opioid-associated perioperative
side effects. However, the “gold standard” regional
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anaesthesia for hip surgery is not yet agreed upon.
The effectiveness of these two regional modalities was
compared in the current meta-analysis to determine
which approach is associated with superior analgesia.

The pain score during movement at 12 h was low in
the PENG block. However, certainty was limited by
imprecision and inconsistency. The time to first rescue
analgesia and postoperative pain score both at rest and
during movement at time intervals of 6 h and at rest at
12 h were similar across both regional modalities. The
overall certainty of evidence in our analysis was low
to moderate.

The high heterogeneity of the pooled analysis limits
how reliable the result is; hence, we did a subgroup
analysis. In the subgroup analysis, we did not observe
differences between PENG block and suprainguinal or
infrainguinal FICB at 24 h. However, the PENG block
was more effective when compared with suprainguinal
FICB at rest and during movement within 30 min. It
seems that suprainguinal FICB is a better alternative
for positioning the patient than infrainguinal FICB.
However, the effect is more pronounced when
compared to one vs. another group. Subgroup analysis
based on the types of surgeries showed that pain
scores at rest and during movement may be lower
with PENG with positioning within 30 min. A similar
effect was observed with THA within 30 min and at
12 h on movement, but the certainty was limited by
imprecision and inconsistency.

Numerous studies assessed pain scores at 12 h and
24 h after surgery, but, by then, the acute postoperative
pain peak associated with hip arthroplasty had
already subsided.* It was observed that many studies
pay little attention to the important first few hours of
severe discomfort. Instead, random late time points are
picked to evaluate the patient. In the future, it might
be helpful to include time points between 0 and 8 h
postoperatively in analgesic studies related to elective
THA to ensure that early postoperative severe pain is
considered. Severe acute pain after elective THA is
time-limited.*

On sensitivity analysis, we did not observe any
significant effect of any individual study on pain scores
resulting at 24 h and postoperative oral morphine
equivalent consumption. The current study’s findings
were also strengthened by the lack of publication bias
observed in Begg's and Egger’s tests. However, the
quality of evidence was moderate for reducing pain
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using PENG block compared with FICB at 24 h at rest
and during movement.

Questions about characterising the anatomical basis
of the PENG block are important. Histologically, the
posterior capsule lacks sensory fibres and mostly
comprises mechanoreceptors, while the anterior
capsule primarily contains nociceptive fibres.?
According to an anatomical study, the area of the joint
with the greatest density of innervation is the anterior
hip capsule.? High branches of the FN and ON
innervate the anterior hip capsule, which suggests
that these nerves are the main targets for hip analgesia.
PENG is an interfascial plane block that prevents the
FN, ON and AON from supplying articular branches.?”!
PENG covers more hip joint articular nerves than FICB,
so the block offers superior analgesia.

In a recently published meta-analysis,*® only six
studies were included; however, three RCTs!”-10.23
were excluded, and subgroup analysis in different
surgeries was not conducted. MD was used for the
pooled analysis of pain scores; however, in the
included studies, both VAS and NRS were given. In
another recently published meta-analysis,’*! subgroup
analysis was not conducted, and one observational
study®®! was included in the data analysis, although
this was excluded in PRISMA. However, in the current
meta-analysis, we used SMD for pain scores for pooled
analysis (pain scores as 10-point scale VAS or NRS),
and for time to first rescue analgesic request and oral
morphine equivalent (mg), MD was used.

The findings of the current meta-analysis are limited
by an impression that limits the certainty of evidence
and could be improved by including more studies.
The effect size for better analgesic effects might be
moderate, and to detect those effects, well-conducted
RCTs are required. The inconsistency between the
studies was also high in most outcomes, suggesting
variation in the study population characteristics and
settings. The various factors such as differences in
population characteristics and interventions might
cause the high heterogeneity obtained in the present
study.

As compared to conventional intravenous opioids, a
peripheral nerve block is a preferred approach in the
enhanced recovery after surgery protocol because
it can minimise pain, hasten mobilisation and use
of opioids and their associated side effects in early
postoperative period.F!
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Limitations of the current study include a small sample
size of the individual RCTs included in the study. There
were only 644 participants in total across twelve RCTs.
Second, adjuvants were used with local anaesthetic in
some of the trials. Third, in a few trials, the volume,
types and adjuvants of local anaesthetic varied. The
number of studies was not adequate to account for
subgroup analysis. Although there was a significant
difference soon after surgery, we do not believe that
it had an effect on our pain-related outcomes because
the higher volume would be expected to increase the
time till the first analgesic request. Fourth, several
studies lacked clear information on the possibility of
bias from selection and other causes. Fifth, we did not
do subgroup analysis based on risk of bias because
only a few items were classified as high risk of bias.

CONCLUSION

We observed no difference between the PENG block
and the FICB at 24 h of rest and movement with a
moderate degree of certainty. However, PENG block
showed improved analgesia within 30 min at rest and
during movement, and reduce postoperative opioid
consumption in 24 h with moderate certainty of evidence.
Further large-scale and high-quality RCTs emphasising
particular types of surgical interventions and uniform
comparative groups are required to supplement the
present findings to reach the most effective conclusion.
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Supplementary Table 1: Search strategy

((((((PENG) OR (FICB)) OR (Pericapsular Nerve Block)) OR (supra-inguinal fascia iliaca)) OR (pericapsular nerve block)) OR (pericapsular
nerve group block)) OR (fascia iliaca compartment block)) AND (((Hip arthroplasty OR hip fracture OR spinal OR hip surgeries OR Femur
fracture OR Analgesia OR Hip fractures OR Local anaesthetics)))

(“PENG”[AIl Fields] OR “FICB”[AIll Fields] OR (“Pericapsular’[All Fields] AND (“nerve block’[MeSH Terms] OR (“nerve’[All Fields] AND
“block”[All Fields]) OR “nerve block”[All Fields])) OR (“supra-inguinal’[All Fields] AND (“fascia’[MeSH Terms] OR “fascia”[All Fields] OR
“fasciae”[All Fields] OR “fascias”[All Fields]) AND “iliaca”[All Fields]) OR (“Pericapsular’[All Fields] AND (“nerve block’[MeSH Terms]

OR (“nerve”[All Fields] AND “block”[All Fields]) OR “nerve block’[All Fields])) OR (“Pericapsular’[All Fields] AND (“nerve’[All Fields] OR
“nerve s”[All Fields] OR “nerved’[All Fields] OR “nerves’[All Fields]) AND (“group s’[All Fields] OR “grouped”[All Fields] OR “grouping”[All
Fields] OR “groupings”[All Fields] OR “groups s”[All Fields] OR “population groups’[MeSH Terms] OR (“population”[All Fields] AND
“groups”[All Fields]) OR “population groups”[All Fields] OR “group”[All Fields] OR “social group”’[MeSH Terms] OR (“social’[All Fields] AND
“group”[All Fields]) OR “social group”[All Fields] OR “groups”[All Fields]) AND (“block”[All Fields] OR “blocked”[All Fields] OR “blocking”[All
Fields] OR “blockings”[All Fields] OR “blocks”[All Fields])) OR ((“fascia”’[MeSH Terms] OR “fascia’[All Fields] OR “fasciae”[All Fields]

OR “fascias”[All Fields]) AND “iliaca”[All Fields] AND (“compartment’[All Fields] OR “compartment s”[All Fields] OR “compartments”[All
Fields]) AND (“block’[All Fields] OR “blocked”[All Fields] OR “blocking”[All Fields] OR “blockings”[All Fields] OR “blocks”[All Fields])))

AND (((“hip"[MeSH Terms] OR “hip”[All Fields]) AND (“arthroplasty’[MeSH Terms] OR “arthroplasty”[All Fields] OR “arthroplasties”[All
Fields])) OR (“hip fractures’[MeSH Terms] OR (“hip”[All Fields] AND *“fractures”[All Fields]) OR “hip fractures”[All Fields] OR (“hip”[All
Fields] AND “fracture”[All Fields]) OR “hip fracture”[All Fields]) OR (“spinal’[All Fields] OR “spinalization”[All Fields] OR “spinalized”[All
Fields] OR “spinally”’[All Fields] OR “spinals”[All Fields]) OR ((“hip”[MeSH Terms] OR “hip”[All Fields]) AND (“surgery’[MeSH Subheading]
OR *“surgery”[All Fields] OR “surgical procedures, operative’[MeSH Terms] OR (“surgical’[All Fields] AND “procedures”[All Fields] AND
“operative”[All Fields]) OR “operative surgical procedures’[All Fields] OR “general surgery’[MeSH Terms] OR (“general’[All Fields]

AND “surgery”[All Fields]) OR “general surgery’[All Fields] OR “surgery s”[All Fields] OR “surgerys”[All Fields] OR “surgeries”[All

Fields])) OR (“femoral fractures’[MeSH Terms] OR (“femoral”’[All Fields] AND “fractures”[All Fields]) OR “femoral fractures”[All Fields]

OR (“femur’[All Fields] AND “fracture”[All Fields]) OR “femur fracture”[All Fields]) OR (“analgesia’[MeSH Terms] OR “analgesia’[All Fields]
OR “analgesias’[All Fields]) OR (“hip fractures’[MeSH Terms] OR (“hip”[All Fields] AND “fractures”[All Fields]) OR “hip fractures”[All Fields])
OR (“local anaesthetics”[All Fields] OR “anesthetics local’[Pharmacological Action] OR “anesthetics local’[Supplementary Concept] OR
“anesthetics local’[All Fields] OR “local anesthetics”[All Fields] OR “anesthetics, local’lMeSH Terms] OR(“anesthetics”[All Fields] AND
“local”’[All Fields]) OR (“local”’[All Fields] AND “anesthetics”[All Fields])))




Supplementary Table 2: GRADE overall assessment of the quality of evidence for each result

Outcome Study design Risk of bias Inconsistency Indirectness Imprecision Publication bias Quality of evidence

Pain scores at rest Randomised Not serious  Not serious Not serious  Serious Undetected [S1e11@)

within 30 min trials Moderate

Pain scores at rest at Randomised Not serious  Serious Not serious  Serious Undetected 1:10]0)

6 h trials Low

Pain scores at rest at Randomised  Not serious Serious Not serious  Serious Undetected 12100

12 h trials Low

Pain scores at rest at Randomised Not serious Not serious Not serious  Serious Undetected 21110

24 h trials Moderate

Pain scores during Randomised  Serious Not serious Not serious  Not serious Undetected [©1211@)

movement within 30 min trials Moderate

Pain scores during Randomised  Serious Serious Not serious  Serious Undetected 10]0]0)

movement at 6 h trials Very low

Pain scores during Randomised Not serious serious Not serious  Serious Undetected 12100

movement at 12 h trials Low

Pain scores during Randomised  Not serious  Serious Not serious  Serious Undetected 11010

movement at 24 h trials Moderate

Time to first rescue Randomised  Serious Not serious Not serious  Serious Undetected 12100

analgesia trials Low

24 h postoperative Randomised  Not serious Not serious Not serious  Serious Undetected [©1e11@)

morphine equivalent trials Moderate

consumption

Supplementary Table 3: Begg’s test and Egger’s test for outcomes
Time Subgroup On rest Eggers P On movement Egger’s P
No. of studies Begg’s Z P No. of studies Begg’s Z P

<30 min Infra 3 -0.52 0.6 0.617 4 0.01 0.99 0.63
Supra 4 -0.68 0.5 0.14 5 -0.98 0.33 0.38

6h Infra 4 0.1 0.9 0.8 1 - - -
Supra 4 -1.36 0.174 0.08 5 -1.96 0.05 0.07

12h Infra 3 0.52 0.6 0.9 2 1 0.3 -
Supra 3 1.57 0.1 0.49 2 - - -

24h Infra 4 0.01 0.99 0.8 2 -1.0 0.3 -
Supra 4 -1.36 0.2 0.16 3 -1.57 0.1 0.17

No: number



Supplementary Table 4: Sensitivity analysis performed by removing one trial at a time

Outcomes Excluded study V4 P-value for difference P P-value for heterogeneity
Pain scores at rest Mosaffa et al. 3.63 0.0003 93 <0.00001
within 30 min Jadon et al. 3.46 0.0005 93 <0.00001
Hua et al. 3.27 0.001 91 <0.00001
Kulkarni et al. 3.99 <0.0001 91 <0.00001
Shankar et al. 3.21 0.001 92 <0.00001
Kalashetty et al. 3.50 0.0005 89 <0.00001
Kong et al. 3.58 0.0003 93 <0.00001
Pain scores during Mosaffa et al. 2.37 0.02 93 <0.00001
movement within 30 min Jadon et al. 1.82 0.07 94 <0.00001
Hua et al. 1.78 0.08 93 <0.00001
Natrajan et al. 2.7 0.007 93 <0.00001
Kulkarni et al. 2.09 0.04 94 <0.00001
Shankar et al. 1.74 0.08 93 <0.00001
Kalashetty et al. 1.79 0.07 91 <0.00001
Kong et al. 2.68 0.007 92 <0.00001
Vamshi et al. 1.99 0.05 94 <0.00001
Pain scores at rest at 6 Choi et al. 1.28 0.20 30 0.20
postoperative hours Aliste et al. 1.72 0.09 91 <0.00001
Jadon et al. 1.72 0.09 91 <0.00001
Hua et al. 1.61 0.1 91 <0.00001
Mosaffa et al. 1.75 0.08 91 <0.00001
Natrajan et al. 1.68 0.09 91 <0.00001
Senthil et al. 1.91 0.06 91 <0.00001
Kong et al. 1.46 0.14 91 <0.00001
Pain scores during Choi et al. 1.34 0.18 87 <0.00001
movement at Aliste et al. 1.98 0.05 94 <0.00001
6 postoperative hours Jadon et al. 1.95 0.05 93 <0.00001
Hua et al. 2.11 0.04 93 <0.00001
Kong et al. 1.39 0.16 92 <0.00001
Vamshi et al. 1.62 0.11 94 <0.00001
Pain scores at rest at Aliste et al. 1.53 0.13 64 0.003
12 postoperative hours Jadon et al. 0.88 0.38 41 0.15
Hua et al. 2.5 0.01 37 0.17
Mosaffa et al. 0.92 0.36 60 0.04
Natrajan et al. 1.42 0.16 66 0.02
Shankar et al. 1.18 0.24 67 0.02
Pain scores during Aliste et al. 2.16 0.03 22 0.26
movement at Jadon et al. 2.11 0.03 10 0.33
12 postoperative hours Hua et al. 1.42 0.15 48 0.17
Vamshi et al. 0.92 0.36 0 0.71
Pain scores at rest at Choi et al. 1.20 0.23 94 <0.00001
24 postoperative hours Aliste et al. 0.30 0.76 96 <0.00001
Jadon et al. 0.29 0.77 96 <0.00001
Hua et al. 0.27 0.79 96 <0.00001
Senthil et al. 0.05 0.96 96 <0.00001
Natrajan et al. 0.38 0.70 96 <0.00001
Shankar et al. 0.94 0.35 91 <0.00001
Kong et al. 0.51 0.61 96 <0.00001
Pain scores during Choi et al. 0.13 0.90 88 <0.0001
movement at 24 Aliste et al. 0.76 0.45 95 <0.00001
postoperative hours Jadon et al. 1.48 0.14 94 <0.00001
Hua et al. 0.79 0.43 95 <0.00001
Kong et al. 0.43 0.67 95 <0.00001

Contd...



Supplementary Table 4: Continued...

Outcomes Excluded study V4 P-value for difference P P-value for heterogeneity

Time to first rescue Mosaffa et al. 0.65 0.52 91 <0.0001

analgesia Jadon et al. 2.90 0.004 58 0.09
Natrajan et al. 0.33 0.74 89 <0.0001
Shankar et al. 0.75 0.45 93 <0.00001

24 hours postoperative Aliste et al. 3.44 0.0006 88 <0.00001

morphine .equivalent Choi et al. 3.20 0.001 87 <0.00001

consumption Hua et al. 3.18 0.001 88 <0.00001
Mosaffa et al. 2.95 0.003 85 <0.00001
Senthil et al. 2.77 0.006 85 <0.00001
Shankar et al. 3.13 0.002 82 <0.00001
Vamshi et al. 2.60 0.009 88 <0.00001
Kong et al. 2.56 0.01 76 0.0003

rest (baseline)

Study PENG (mean*SD) FICB (meanxSD)

Choi 202214 2.6+0.4 2.8+0.5

Mosaffa 2022 4.33+0.88 4.63+1.39

Kulkarni 202223 6.03+1.40 6.63+1.45

Shankar 202007 7.8+0.47 7.6+0.40

Hua 20220 3.8+0.84 3.84+0.88

Jadon 20211 6.0+0.74 5.0+1.11

Natrajan 20226 7.67+1.86 7.33+1.42

SD: Standard deviation, PENG: Pericapsular nerve group block, FICB: Fascia
iliaca compartment block



Within 30 min (at rest)

Testfor overall effect: Z=1.49 (P=0.14)

Testfor subaroup differences: Chi*= 0.30, df=1 (P = 0.58), F= 0%

5
Favours PENG Favours FICB

PENG FICB Std. Mean Difference Std. Mean Difference
Study or group  Mean SD Total Mean SD Total Weight IV, 95% CI A 95% CI
1.1.1 Suprainguinal FICB
Jadon 2021 3 148 33 4 074 33 147% -0.84 [-1.35,-0.34) s
kalashetty 2022 216 067 45 407 069 45 144% -2.78-3.37,-2.20) -+
Kong 2022 211 25 3 148 25 144% -0.75[1.33,-0.18) e
Kulkarni 2021 29 109 30 34 152 30 147% -0.37-0.88,0.14) -
Shankar 2020 06 04 30 26 12 30 141% -2.21 [-2.86,-1.56] e
Subtotal (95% CI) 163 163  72.4% -1.38[-2.28,-0.48] Ee s
Heterogeneity: Tau?= 0.97; Chi*= §1.29, df= 4 (P < 0.00001); = 92%
Testfor overall effect Z=3.02 (P = 0.003)
1.1.2 Infrainguinal FICB
Hua 2022 13 04 24 29 06 24 132% -3.09[-3.94,-2.23] ==
Mosaffa 2021 32 055 30 373 098 22 145% -0.69[1.25,-0.12) =3
Subtotal (95% CI) 54 46 27.6% -1.86 [-4.22, 0.49] e
Heterogeneity: Tau®= 2.74; Chi*= 20.94, df=1 (P < 0.00001); F= 95%
Testfor overall effect Z=1.55 (P=0.12)
Total (95% CI) 217 209 100.0% -1.51[-2.28,-0.73] <>
Heterogeneity: Tau?= 1.00; Chi*= 72.53, df= 6 (P < 0.00001); F= 92% ?_1 o 55 é 1IJ:
Test for overall effect: Z= 3.81 (P = 0.0001) Favours PENG Favours FICB
Testfor subaroup differences: Chi*= 0.14, df=1 (P=0.71), F= 0%
shotstres) PENG FICB Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean _ SD Total Mean SD Total Weight IV, 95%Cl v, 95% CI
3.1.1 Suprainguinal FICB
Aliste 2021 15 518 20 2 444 20 127% -0.10[-0.72,0.52) e il
Choi 2022 34 03 27 51 05 27 111% -4.06 [-5.02,-3.11) ==
Jadon 2021 1 148 33 1 148 33 132% 0.00[-0.48, 0.48] T
Kong 2022 2 074 25 3 148 25 128% -0.84 [-1.42,-0.26) i
Subtotal (95% CI) 105 105 49.7% -1.20 [-2.59, 0.19] Eoi=s
Heterogeneity: Tau®= 1.89; Chi*= 59.14, df= 3 (P < 0.00001); F= 95%
Testfor overall effect: Z=1.69 (P = 0.09)
3.1.2 Infrainguinal FICB
Hua 2022 05 03 24 06 03 24 129% -0.33[-0.90, 0.24) i
Mosaffa 2021 346 1.27 30 345 147 22 129% 0.01 [-0.54, 0.56] .
Natrajan 2021 275 1.46 12 325 178 12 11.8% -0.30[1.10,051) 1
Senthil 2021 1.85 0.99 20 155 105 20 126% 0.29-0.34,0.91) o
Subtotal (95% CI) 86 78  50.3% -0.07 [-0.38, 0.24] 4
Heterogeneity: Tau®= 0.00; Chi*= 2.43, df= 3 (P = 0.49); F= 0%
Testfor overall effect Z=0.42 (P = 0.67)
Total (95% CI) 191 183 100.0% -0.61[-1.30, 0.08] L 2
Heterogeneity: Tau?= 0.87; Chi*= 68.73, df= 7 (P < 0.00001); F= 90% :-10 55 _,?‘ 1l:l:
Test for overall effect: Z=1.74 (P = 0.08) Favours PENG Favours FICB
Testfor subaroup differences: Chi*= 2.43, df=1 (P=0.12), F= 58.8%
At12hi(atzest) PENG FICB Std. Mean Difference Std. Mean Difference
Study or group Mean SD Total Mean SD Total Weight IV, 95% CI v, 95% CI
5.1.1 Suprainguinal FICB
Aliste 2021 15 4.44 20 156 37 20 16.0% 0.00[-0.62, 0.62]
Jadon 2021 2 074 33 3 148 33 188% -0.84 [-1.35,-0.34] b3
Shankar 2020 614 095 30 64 1.01 30 18.7% -0.26 [-0.77,0.25)
Subtotal (95% CI) 83 83 53.4% -0.39[-0.88, 0.10]
Heterogeneity: Tau*= 0.11; Chi*= 4.85, df= 2 (P = 0.09); F= 59%
Testfor overall effect Z=1.57 (P=0.12)
5.1.2 Infrainguinal FICB
Hua 2022 05 03 24 04 03 24 171% 0.33[-0.24, 0.90] & =
Mosaffa 2021 301 108 30 391 148 22 17.2% -0.70 -1.27,-0.13) -
Natrajan 2021 208 088 12 217 092 12 123% -0.10[-0.90,0.70) 5
Subtotal (95% CI) 66 58 46.6% -0.16 [-0.82, 0.49] L 3
Heterogeneity: Tau®*= 0.23; Chi*= 6.33, df= 2 (P = 0.04); F= 68%
Testfor overall effect: Z= 0.48 (P = 0.63)
Total (95% CI) 149 141 100.0% -0.28 [-0.66, 0.09] L
Heterogeneity: Tau?= 0.13; Chi*= 12.22, df= 5 (P = 0.03); F= 59% f_1 0 55 105

Supplementary Figure 1: Forest plot for pain scores at rest within 30 min, at 6 h and 12 h




Within 30 min (on movement)

PENG FICB Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, 95% CI v, 95% CI
2.1.1 Suprainguinal FICB
Jadon 2021 4 074 33 5 074 33 11.3% -1.34 [-1.87,-0.80] -
kalashetty 2022 329 073 45 511 0.1 45 11.2% -2.51 [-3.06,-1.95] -
Kong 2022 8 222 25 8 148 25 11.2% 0.52[-0.04,1.09) P
Kulkarni 2021 1.87 082 30 223 093 30 11.4% -0.41 [-0.92,0.11] e
Shankar 2020 06 04 30 26 1.2 30 11.0% -2.21 [-2.86,-1.56) e
Vamshi 2023 3 148 30 4 148 30 11.3% -0.67 [-1.19,-0.15) 3]
Subtotal (95% Cl) 193 193 67.4%  -1.09[-1.98,-0.21] <>
Heterogeneity: Tau*=1.15; Chi*= 77.36, df = 5 (P < 0.00001); F= 94%
Testfor overall effect Z= 2.41 (P = 0.02)
2.1.2 Infrainguinal FICB
Hua 2022 38 09 24 54 08 24 109% -1.85[-2.53,-1.16] e =
Mosaffa 2021 293 078 30 282 1.22 22 11.3% 0.11 [-0.44, 0.66) .
Natrajan 2021 167 08 12 1078 12 104% 0.82 [-0.02, 1.66) [
Subtotal (95% CI) 66 58 32.6% -0.32[-1.80, 1.17] -~
Heterogeneity: Tau®= 1.60; Chi*= 28.51, df= 2 (P < 0.00001), F= 93%
Test for overall effect: Z=0.42 (P = 0.68)
Total (95% CI) 259 251 100.0%  -0.84[-1.58,-0.10] &
Heterogeneity: Tau®=1.19; Chi*= 114.82, df= 8 (P < 0.00001); F= 93% ?'10 ?5 é 105
Test for overall efrec_!: Z=223 (P:_ 0.03) Favours PENG Favours FICB
Testfor subaroup differences: Chi*=0.77, df=1 (P=0.38), F=0%
stoh{cnmovemant) PENG FICB Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, 95% CI v, 95% CI
4.1.1 Suprainguinal FICB
Aliste 2021 3 667 20 3 518 20 16.7% 0.00[-0.62,0.62) N
Choi 2022 58 03 27 7 05 27 15.9% -2.87 [-3.64,-2.09] -
Jadon 2021 1 148 33 1 148 33 17.2% 0.00 [-0.48,0.48) - B
Kong 2022 2 148 25 6 222 25 16.3% -2.09[-2.79,-1.39) = 2
Vamshi 2023 3 148 30 4 148 30 171% -0.67 [-1.19,-0.15] ol
Subtotal (95% CI) 135 135 83.1% -1.10 [-2.12,-0.08] L 2
Heterogeneity: Tau®= 1.26; Chi*= 57.60, df= 4 (P < 0.00001); F=93%
Test for overall effect Z= 211 (P=0.04)
4.1.2 Infrainguinal FICB
Hua 2022 08 086 24 07 04 24 16.9% 0.19[-0.37,0.76) -
Subtotal (95% CI) 24 24 16.9% 0.19[-0.37,0.76] L 2
Heterogeneity: Not applicable
Test for overall effect Z= 0.67 (P=0.51)
Total (95% CI) 159 159 100.0% -0.88[-1.77,0.01] L 2
Heterogeneity: Tau*=1.14; Chi*= 67.36, df= 5 (P < 0.00001); F= 93% 5_1 ) 35 g 1U=
Test for overall eﬂecfc Z=193 (Pf 0.05) Favours PENG Favours FICB
Testfor subaroup differences: Chi*= 4,68, df=1 (P=0.03),. F=78.7%
at12h(onmovement)  ppyg FICB Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
6.1.1 Suprainguinal FICB
Aliste 2021 25 592 20 3 444 20 26.3% -0.08 [-0.71,0.53)
Jadon 2021 4 0 33 311 33 Not estimable
Vamshi 2023 3 148 30 4 148 30 36.0% -0.67 [-1.19,-0.15] b
Subtotal (95% CI) 83 83 62.3% -0.41[-0.97, 0.15]
Heterogeneity: Tau*= 0.08; Chi*=1.92,df=1 (P=0.17), F= 48%
Testfor overall effect Z=1.42 (P=0.15)
6.1.2 Infrainguinal FICB
Hua 2022 09 04 30 1 04 30 37.7% -0.25 [-0.75, 0.26) -
Subtotal (95% CI) 30 30 37.7% -0.25[-0.75, 0.26] <
Heterogeneity: Not applicable
Testfor overall effect Z=0.95 (P = 0.34)
Total (95% CI) 13 113 100.0% -0.36 [-0.69, -0.03] 4
Heterogeneity: Tau*= 0.01, Chi*= 2.23, df= 2 (P = 0.33), F=10% =_1 0 :5 é 10:
Test for overall effect. Z= 2.11 (P=0.03) Favours PENG Favours FICB

Testfor subaroup differences: Chi*=0.17, df= 1 (P = 0.68), F=0%

Supplementary Figure 2: Forest plot for the pain score during movement within 30 min, at 6 h and 12 h




Time to firstrescue analgesla.  pepyG FICB Mean Difference Mean Difference
Study or Subgroup  Mean _ SD Total Mean SD Total Weight IV, 95% CI v, 95% CI
6.2.1 Infrainguinal FICB
Mosaffa 2021 47 31 30 258 2 22 211.7% 212[0.73,3.51) i
Natrajan 2022 82 31 12 4 15 12 16.5% 4.20(2.25,6.15) =
Subtotal (95% CI) 42 34 382% 3.04[1.02,5.07] <
Heterogeneity: Tau*=1.42; Chi*= 2.90, df=1 (P = 0.09); = 66%

Testfor overall effect: Z= 2.94 (P = 0.003)

6.2.2 Suprainguinal FICB

Jadon 2021 1.21 07 33 118 084 33 308% -0.59[-0.96,-0.22) =

Shankar 2020 817 068 30 7.85 067 30 31.0% 0.32 [-0.02, 0.66] o

Subtotal (95% CI) 63 63 61.8% -0.13[-1.02,0.76] <

Heterogeneity: Tau®= 0.38; Chi*= 12.43, df = 1 (P = 0.0004); F= 92%

Test for overall effect Z=0.29 (P=0.77)

Total (95% Cl) 105 97 100.0% 1.07 [-0.07, 2.21] -

Heterogeneity: Tau?= 1.07; Chi*= 39.66, df= 3 (P < 0.00001); F= 92% =_1 0 55 } wi

Test for overall effect Z=1.84 (P=0.07)
Testfor subaroup differences: Chi*=7.91, df=1 (P = 0.005), F=87.4%

5
Favours PENG Favours FICB

Supplementary Figure 3: Forest plot for time to first rescue analgesia

Opioid consumption in 24 hr penG FICB

Mean Difference

Mean Difference

Study or Subgroup _Mean  SD Total Mean  SD Total Weight IV, 95% CI v, 95% CI
20.1.1 Suprainguinal FICB

Aliste 2021 144 159 20 135 141 20 89% 0.90[-8.41,10.21] i
Choi 2022 595 25.98 27 718 4936 27 28% -12.30[-33.34,8.74) =
Kong 2022 0 296 25 8 592 25 17.4% -8.00[-10.59,-541] .

Shankar 2020 54 204 30 57 195 30 187% -0.30[(1.31,0.71] #

Vamshi 2023 24 666 30 30 444 30 171% -6.00 [-8.86,-3.14] -

Subtotal (95% CI) 132 132 64.9% -4.22[-8.92,0.48]

Heterogeneity: Tau*= 19.69; Chi*= 39.95, df= 4 (P < 0.00001), F= 90%

Test for overall effect. Z=1.76 (P = 0.08)

20.1.2 Infrainguinal FICB

Hua 2022 405 7.25 24 4338 512 24 16.3% -2.88[-6.43,0.67) =

Mosaffa 2021 54 2567 30 7437 1887 22 65% -20.37[-32.48,-8.26) _—

Senthil 2021 5325 91 20 6375 113 20 12.4% -10.50[-16.86,-4.14] ==

Subtotal (95% CI) 74 66 35.1% -9.72[-18.39,-1.05] el
Heterogeneity: Tau®= 44.57, Chi*= 10.25, df= 2 (P = 0.006), F= 80%

Test for overall effect. Z= 2.20 (P = 0.03)

Total (95% Cl) 206 198 100.0%  -5.83[-9.63,-2.03] <>
Heterogeneity: Tau®= 19.84; Chi*= 56.13, df= 7 (P < 0.00001); F= 88% _250 _150 S 150 250

Testfor overall effect: Z= 3.01 (P = 0.003)
Testfor subaroup differences: Chi*=1.19, df=1 (P=0.27), F=16.3%

Favours PENG Favours FICB

Supplementary Figure 4: Forest plot for postoperative oral morphine equivalent consumption in 24 h




at rest (within 30 min) PENG FICB Std. Mean Difference Std. Mean Difference

Study or Subgroup _Mean _ SD_Total Mean _SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI

23.1.1 Positioning

Jadon 2021 3148 33 4 074 33 147%  -0.84[-135,-034) -

Kulkami 2021 20 100 30 34 152 30 147%  -0.37(-0.88,0.14] ~

Shankar 2020 06 04 30 26 12 30 141%  -221[286,-156 -

Subtotal (95% CI) 0 93 435%  -1.12[2.41,0.13) <

Heterogeneiy: Tau? = 0.69; Chi = 19.37, df = 2 (P < 0.0001); = 90%

Test for overalleffect: Z = 222 (P = 0.03)

23.1.2DHS

Mosaffa 2021 32 055 30 373 098 22 145%  -069(-125,-0.2] -

Subtotal (95% Cl) 30 22 145% -0.69 [-1.25, -0.12] ’

Heterogeneity: Not applcable

Test for overall effect: Z = 2.37 (P = 0.(

231.3THA

Hua 2022 13 04 24 29 06 24 132%  -3.09[-394,-223) -

Sublotal (95% CI) 2 24 132%  3.09[-3.94,2.23) <

Heterogeneity: Not applicable

Test for overall effect: Z = 7.05 (P < 0.00001)

23.1.4 IT/Arthroplasty

Kalashetty 2022 216 067 45 407 069 45 144%  -278(:337,-220] -

Subtotal (95% CI) 45 45 144%  278[-3.37,2.20) *

Heterogeneity: Not applicable

Test for overalleffect: Z = 9.31 (P < 0.00001)

231.5PFNA

g 2111 25 3148 25 144%  -075[-1.33,-0.18) -

Subtotal (95% CI) 25 25 144%  -0.75[-1.33,-0.18] &

Heterogeneity: N ble

Test for overalleffect: Z = 2.56 (P = 0.01)

Total (95% Cl) 217 209 100.0%  -1.51[2.28,-0.73] <

Heterogenety: Tau? = 1.00; Chi? = 72,53, = 6 (P < 0.00001); = 92% T 3 + -

Test for overalleffect: Z = 3.81 (P = 0.0001) Favours PENG  Favours FICB

Test for subaroup differences: Chi? = 46.37. df = 4 (P < 0.00001). I = 91.4%

A PENG FicB Std. Mean Difference Std. Mean Difference

Study or Subgroup _Mean _SD_Total Mean _SD Total Weight _IV. Random, 95% CI IV, Random, 95% CI

1211 THA

Aiste 2021 15518 20 2 448 20 127%  -0.10(-0.72,052) -+

Choi 2022 34 03 27 51 05 27 111%  -406[502,-311)

Hua 2022 05 03 24 06 03 24 129% 33 1:0.90, 0.24]

Subtotal (95% CI) 7 71 366%  1.46(-3.50,0.58]

Heterogeneity: Tau? = 3.11; Chi = 52.02, df = 2 (P < 0.00001); I = 96%

Test for overall effect: 1.40 (P =0.16)

12.1.2 DHS

Mosaffa 2021 346 127 30 345 147 22 129%  0.01[-0.54,056) T

Natrajan 2021 275 146 12 325 178 12 118% 30 110, 0.51) -t

Senthil 2021 185 099 20 155 105 20 126% 029034091 -

Subtotal (95% CI) 62 54 374% 0041033, 041)

Heterogeneity: Tau? = 0.00; Chi = 1.29, df =2 (P = 0.52); F = 0%

Test for overall effect: Z = 0.22 (P = 0.82)

12.1.3 Positioning

Jadon 2021 1148 33 1148 33 132%  000(-0.480.48) T

Subtotal (95% CI) 33 33 132% 0.00 [-0.48, 0.48] *

Heterogeneity: Not applicable

Test for overall effect: Z = 0.00 (P = 1.00)

121.4 PFNA

Kong 2022 2074 25 3148 25 128%  -084[1.42,-026) -

Sublotal (95% CI) 25 25 128%  -084[1.42,-0.26) *

Heterogenelty: Not applicable

Test for overalleffect: Z = 234 (P = 0.004)

Total (95% CI) 191 183 100.0%  -0.61(1.30,0.08] *

Heterogenelty: Tau? = 0.87; Chi = 68.73, df = 7 (P < 0.00001); I = 90% rrs + + .

TosttocOverallafioct Z=1.74 R0 Favours PENG  Favours FICB

Test for subaroup differences: Ch2 = 8.43, df = 3 (P = 0.04). I = 64.4%

atrest(at12h) PENG FICB Std. Mean Difference Std. Mean Difference

Study or Subgroup _Mean _SD Total Mean _SD Total Weight IV, Random, 95% CI v, Random, 95% CI

15.1.1THA

Aliste 2021 15 448 20 15 37 20 160%  0.00(062,062 +

Hua 2022 05 03 24 04 03 24 171% 0330024090 t-

Subtotal (95% CI) a4 44 331%  0.18[0.24,0.60]

Heterogeneity: Tau = 0.00; Chi*= 0.58,df= 1 (P = 0.45); = 0%

Testfor overall effect Z= 0.63 (P = 0.41)

15.1.2DHS

Mosafia 2021 301 108 30 391 148 22 172%  -070(1.27,-013 -1

Natrajan 2021 208 088 12 217 092 12 123%  -0.10(090,0.70] b

Subtotal (95% CI) a2 31 205%  047[-1.05,0.11] ©

Heterogeneity: Tau* = 0.05; Ch*=1.46, df= 1 (P = 0.23); F= 31%

Testfor overall effect Z=1.58 (P = 0.11)

15.1.3 Positioning

Jadon 2021 2074 33 3148 33 188% 0841135034 -

Shankar 2020 614 095 30 64 101 30 187%  -0.26[077,025 -

Subtotal (95% CI) 63 63 374%  -0.55[1.13,0.02) *

Heterogeneity. Tau*= 0.10; Ch*= 2.54,df= 1 (P = 0.1, F= 61%

Testfor overall effect Z= 1.90 (P = 0.06)

Total (95% CI) 149 141 1000%  -0281-0.66,009] *

?E'ﬁoumemﬁT:u!:zJ?'g';P=uin'm 5(P=003);F=50% L £ £ o
estfor overall effect Z=

Testfor subaroup diflerences: Chi*= 5.39, df= 2 (P = 0.07), F= 62.9% FarmurBENR {Eavours FICE)
atrest (at 24 h) ENG FICB sta. sta.

Study or Subgroup _Mean _SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
130.1THA

Aliste 2021 0444 20 0222 20 126% 000062062 -+

Choi 2022 25 03 27 37 05 27 118%  -2671364,-200]

Hua2022 08 24 19 08 24 128%  01200.44,069)

Subtotal (95% CI) 7 71 372%  0.90(263,083]

Heterogeneity. Tau?= 2.22; Chi*= 42.79, df= 2 (P < 0.00001); F= 85%

Testfor overall effect Z=1.02 (P = 0.31)

1312 Positioning

Jadon 2021 2148 33 2 074 33 131%  000(048,048) T
Shankar 2020 63 08 30 65 08 30 130%  -0.23[0.74,02] o

Subtotal (95% CI) 63 63 261%  -0.11[.0.46,0.21] 4
Heterogeneity: Tau?= 0.0

Testfor overall effect Z

13.0.3DHS

Natrajan 2022 26142 12 3181 12 MI%  -0320112,049 -

Senthil 2021 21079 20 13 057 20 123%  1.14[047,181] —~
Subtotal (95% CI) 32 32 240%  0.43[1.00,185] <>
Heterogeneity: Tau* = 0.92; Ch*= 7.39, df= 1 (P = 0.007); F= 86%

Testfor overall effect Z= 0.59 (P = 0.56)

13.0.4 PN

Kong 2022 2148 25 3074 25 127%  -0.84[1.42,-026) >a

Subtotal (95% CI) 25 25 127%  -084[-1.42,-0.26] *>
Heterogeneity: Not applicable

Testfor overall effect Z= 2.84 (P = 0.004)

Total (95% C1) 191 191 1000%  -0.36[-1.02,031) -
Hetsrogensiy Taw'~0 sz,;:;\: n71595)' dr=7 (P <0.00001); F= 90% kS + 3 T
est for overall effect Z= 1. ;

Test for subaroup difterences: Chi*= 5.93,df=3 (P= 0.12), = 49.4% FIRUERENG! FavIRFICD

Supplementary Figure 5: Forest plot for pain score at rest within 30 min, at 6 h, 12 h and 24 h in different types of surgeries



Within 30 min (on movement) PENG FICB Std. Mean Difference Std. Mean Difference
Study or Subgrou, Mean _SD_Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
11.1.1 Positioning

Jadon 2021 4 074 33 5 0.74 33 11.3% -1.34 [-1.87, -0.80] -

Kulkarni 2021 1.87 0.82 30 223 093 30 114% -0.41[-0.92, 0.11] =1

Shankar 2020 06 04 30 26 12 30 11.0%  -2.21[-286,-156] -

Subtotal (95% CI) 93 93 33.6%  -1.30[-2.29,-0.31] <>
Heterogeneity: Tau? = 0.69; Chi* = 18.71, df = 2 (P < 0.0001); I = 89%

Test for overall effect: Z = 2.56 (P =

11.1.2DHS

Mosaffa 2021 293 078 30 282 122 22 113% 0.11[-0.44, 0.66] g il

Natrajan 2021 167 08 12 1078 12 10.4% 0.82[-0.02, 1.66) P
Subtotal (95% CI) a2 34 21.7% 0.39 [-0.29, 1.07] <3
Heterogeneity: Tau? = 0.12; Chi? = 1.92, df = 1 (P = 0.17); I = 48%

Test for overall effect: Z = 1.13 (P = 0.26)

11.1.3 THA

Hua 2022 38 09 24 54 08 24 10.9% -1.85[-2.53, -1.16] —_=

Vamshi 2023 3 148 30 4 148 30 11.3% -0.67 [-1.19, -0.15] ol

Subtotal (95% Cl) 54 54 222%  -1.24[-2.39,-0.08] >
Heterogeneity: Tau? = 0.60; Chi = 7.24, df = 1 (P = 0.007); I = 86%

Test for overall effect: Z = 2.09 (P = 0.04)

11.1.4 PFNA

Kong 2022 9 222 25 8 148 25 112% 0.52[-0.04, 1.09] —
Subtotal (95% CI) 25 25 11.2% 0.52 [-0.04, 1.09] ol
Heterogeneity: Not applicable

Test for overall effect: Z = 1.81 (P = 0.07)

11.1.5 IT/Arthroplasty

kalashetty 2022 329 073 45 511 071 45 11.2% pe

Subtotal (95% CI) 45 45 11.2% <

Heterogeneity: Not applicable

Test for overall effect: Z = 8.81 (P < 0.00001)

Total (95% CI) 259 251 100.0%  -0.84 [1.58,-0.10] <
Heterogeneity: Tau? = 1.19; Chi? = 114.82, df = 8 (P < 0.00001); I* = 93% 0 5 5 10
Test for overall effect: 223 (P 03) Favours PENG Favours FICB
Test for subaroup differences: Chi? = 70.25, df = 4 (P < 0.00001). I = 94.3%

SESH (R MmO PENG FICB Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean _SD_Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
13.1.1THA

Aliste 2021 3 6.67 20 3 518 20 16.7% 0.00 [-0.62, 0.62] -

Choi 2022 58 03 27 7 05 27 159% -2.87 [-3.64, -2.09] e

Hua 2022 08 06 24 07 04 24 16.9% 0.19[-0.37, 0.76) § &

Vamshi 2023 3 148 30 4 148 30 17.1% -0.67 [-1.19, -0.15) )|

Subtotal (95% CI) 101 101 66.5%  -0.81[-1.98, 0.36] <>
Heterogeneity: Tau? = 1.32; Chi? = 44.10, df = 3 (P < 0.00001); I* = 93%

Test for overall effect: Z = 1.36 (P = 0.17)

13.1.2 Positioning

Jadon 2021 1 148 33 1 148 33 17.2% 0.00 [-0.48, 0.48) b

Subtotal (95% Cl) 33 33 17.2% 0.00 [-0.48, 0.48] *
Heterogeneity: Not applicable

Test for overall effect: Z = 0.00 (P = 1.00)

13.1.3 PFNA

Kong 2022 2148 25 6 222 25 163%  -2.09[-2.79,-1.39 =g

Subtotal (95% CI) 25 25 163%  -2.09 [-2.79, -1.39] <&
Heterogeneity: Not applicable

Test for overall effect: Z = 5.85 (P < 0.00001)

Total (95% CI) 159 159 100.0%  -0.88 [1.77, 0.01] |
Heterogeneity: Tau? = 1.14; Chi* = 67.36, df = 5 (P < 0.00001); I* = 93% "o 5 5 Ty
Test for overall effect: Z = 1.93 (P = 0.05) Favours PENG Favours FICB
Test for subaroup differences: Chi? = 23.23, df = 2 (P < 0.00001). I* = 91.4%

at12h(onmovemant). pENG FICB Std. Mean Difference Std. Mean Difference
Study or Subgroup _Mean _ SD_Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
16.1.1 THA

Aliste 2021 25 692 20 3 444 20 282% -0.09[-0.71,053] *

Hua 2022 09 04 24 1 04 24 331% -0.251-0.81,032) -

Vamshi 2023 3 148 30 4 148 30 387% -0.67[1.19,-0.15) A

Subtotal (95% CI) 74 74 100.0% -0.37[-0.71,-0.02] 4|
Heterogeneity: Tau®= 0.01; Chi*= 219, df= 2 (P = 0.33); F= 9%

Testfor overall effect Z= 210 (P = 0.04)

16.1.2 Positioning

Jadon 2021 4 0 33 31n 33 Not estimable

Subtotal (95% CI) 33 33 Not estimable

Heterogeneity: Not applicable

Test for overall effect: Not applicable

Total (95% CI) 107 107 100.0% -0.37 [-0.71,-0.02] 4
Heterogeneity: Tau*= 0.01; Chi*= 219, df= 2 (P= 0.33); F= 9% o Ry 3 10
Testfor overall effect Z= 210 (P = 0.04) Favours PENG Favours FICB
Testfor subaroup differences: Not applicable

at24 h (on movement)  PENG FICB Std. Mean Difference Std. Mean Difference
Study or Subgroup _ Mean _ SD_Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% C1
121.1THA

Aliste 2021 2 592 20 2 37 20 166% 0.00[-0.62,0.62] T

Choi 2022 5 03 27 6 05 27 162% -2.39[-3.10,-1.68] ==

Hua2022 18 08 24 17 1 24 16.8% 0.11 [-0.46, 0.67] o

Vamshi 2023 2 148 30 4 148 30 168% -1.33[1.90,-0.77) 7

Subtotal (95% C1) 101 101 664%  -0.89[-1.99,0.21] >
Heterogeneity: Tau®=1.16; Chi*= 39.03, df= 3 (P < 0.00001); F= 92%

Test for overall effect. 59 (P=011)

12.1.2 Positioning

Jadon 2021 3111 33 2 074 33 169% 1.05 [0.53, 1.56] -
Subtotal (95% CI) 33 33 16.9% 1.05[0.53, 1.56] *
Heterogeneity: Not applicable

Test for overall effect Z= 3.98 (P < 0.0001)

12.1.3 PFNA

Kong 2022 318 25 5222 25 167%  -0.96[155,-0.38) -

Subtotal (95% CI) 25 25 16.7% -0.96 [-1.55, -0.38] L
Heterogeneity: Not applicable

Test for overall effect Z= 3.21 (P = 0.001)

Total (95% CI) 159 159 100.0% -0.58[-1.53,0.38] &
Heterogeneity: Tau®= 1.33; Chi= 7912, df = 5 (P < 0.00001); F= 94% e + t T
Test for overall effect Z=1.18 (P = 0.24) s
Testfor subaroup differences: Chi*= 28,55, df= 2 (P < 0.00001), F= 93.0% Favours PENG Favours FICE

Supplementary Figure 6: Forest plot for the pain score during movement within 30 min, at 6 h, 12 h and 24 h in different types of surgeries



PENG FICB Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, , 95% CI IV, Random, 95% CI
7.1.1DHS
Mosaffa 2021 47 31 30 258 2 22 249% 212(0.73,351] —
Natrajan 2022 82 31 12 4 15 12 235% 4.20(2.25,6.15) ——
Subtotal (95% CI) 42 34 484%  3.04[1.02,5.07] <
Heterogeneity: Tau®=1.42; Chi*= 2.90, df=1 (P = 0.09), F= 66%
Test for overall effect: Z= 2.94 (P = 0.003)
7.1.2 Positioning
Jadon 2021 11.21 07 33 118 084 33 263% -0.59[-0.96,-0.22) -
Shankar 2020 8.2 31 30 4 15 30 252% 4.20[297,5.43] ==
Subtotal (95% CI) 63 63 51.6% 1.77 [-2.93, 6.46] R
Heterogeneity: Tau*= 11.26; Chi*= §3.17, df= 1 (P < 0.00001); F= 98%
Test for overall effect Z= 0.74 (P = 0.46)
Total (95% CI) 105 97 100.0% 2.42[-0.42,5.26] 1
Heterogeneity: Tau*= 7.94; Chi*= 80.79, df= 3 (P < 0.00001); F= 96% 5_1 0 + + 104

Test for overall effect Z=1.67 (P=0.10)

Test for subaroup differences: Chi*=0.24, df=1 (P = 0.62), F= 0%

-5 5
Favours PENG Favours FICB

Supplementary Figure 7: Forest plot for time to first rescue analgesia in different types of surgeries

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

PENG FICB
Study or Subgroup _Mean SD_Total Mean SD_Total Weight
21.1.1 THA
Aliste 2021 144 159 20 135 1441 20 8.9%
Choi 2022 59.5 25.98 27 71.8 49.36 27 2.8%
Hua 2022 405 725 24 4338 512 24 163%
Vamshi 2023 24 6.66 30 30 444 30 17.1%
Subtotal (95% Cl) 101 101 45.0%
Heterogeneity: Tau? = 1.51; Chi? = 3.67, df = 3 (P = 0.30); I* = 18%
Test for overall effect: Z = 3.17 (P = 0.002)
21.1.2DHS
Mosaffa 2021 54 2567 30 74.37 1887 22 65%
Senthil 2021 53.25 9.1 20 63.75 113 20 12.4%
Subtotal (95% Cl) 50 42 18.9%

Heterogeneity: Tau? = 24.37; Chi? = 2.00, df = 1 (P = 0.16); I> = 50%

Test for overall effect: Z = 2.97 (P = 0.003)

21.1.3 Positioning

Shankar 2020 54 204 30
Subtotal (95% CI) 30

Heterogeneity: Not applicable
Test for overall effect: Z = 0.58 (P = 0.56)

21.1.4 PFNA

Kong 2022
Subtotal (95% Cl)

Heterogeneity: Not applicable

0 296 25
25

Test for overall effect: Z = 6.04 (P < 0.00001)

Total (95% Cl) 206

57 1.95 30 18.7%
30 18.7%

8 592 25 17.4%
25 17.4%

198 100.0%

Heterogeneity: Tau? = 19.84; Chi? = 56.13, df = 7 (P < 0.00001); I = 88%

Test for overall effect: Z = 3.01 (P = 0.003)

Test for subaroup differences: Chi? = 40.54, df = 3 (P < 0.00001), I* = 92.6%

0.90 [-8.41, 10.21]
-12.30 [-33.34, 8.74]
-2.88 [-6.43, 0.67)
-6.00 [-8.86, -3.14]
-4.34 [-7.03, -1.66]

-20.37 [-32.48, -8.26]
-10.50 [-16.86, -4.14]
14,04 [-23.31, -4.76]

-0.30 [-1.31, 0.71)
-0.30 [-1.31, 0.71]

-8.00 [-10.59, -5.41)
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Supplementary Figure 8: Forest plot for oral morphine equivalent consumption 24 h postoperatively in different types of surgeries




