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Abstract:

Background: Shoulder arthroplasty procedures are increasing, requiring
effective pain management strategies. Interscalene nerve block (ISB) is
widely used but carries potential complications. Local infiltration analgesia
(LIA) presents a simpler alternative, but its efficacy compared to ISB
remains uncertain. We aimed to compare the effectiveness and safety of
local infiltration analgesia versus interscalene nerve block to treat
postoperative pain after shoulder arthroplasty.

Methods: A systematic review and meta-analysis of randomized
controlled trials (RCT) was conducted according to PRISMA and Cochrane
guidelines. The databases searched included PubMed, Embase, Cochrane,
Scopus, and others. The primary outcome was postoperative opioid
consumption (converted to morphine equivalents) within 24 hours.
Secondary outcomes included pain scores (VAS) at different time points,
chronic pain at two weeks, duration of hospital stay, and complication
rates.

Results: Twelve RCTs met the inclusion criteria with data from 855
patients. ISB was associated with significantly lower opioid use in 24
hours (mean difference: 7.68 mg of equivalent morphine, 95% CI: 0.96-
14.40). Pain scores at 4 and 8 hours favored ISB (mean differences: 1.96
and 1.33, respectively), while no significant differences were observed at
12 and 24 hours or 2 weeks post-op. No differences were found in
hospital stay or complications. The certainty of the evidence ranged from
high (opioid consumption) to low (hospital stay).

Conclusions: ISB provides superior early postoperative analgesia and
reduces opioid consumption. However, LIA demonstrates comparable
results beyond the immediate postoperative period and may be preferred
in resource-limited settings due to lower cost and fewer complications.

https://mc.manuscriptcentral.com/scienceprogress




Page 1 of 32 Science Progress

ONE™

oNOYTULT D WN =

60 https://mc.manuscriptcentral.com/scienceprogress



oNOYTULT D WN =

10

11

12

13

14

15

16

17

18

19

20

21

22

Science Progress Page 2 of 32

Local Infiltration Analgesia versus Interscalene Nerve Block for Pain Control After
Shoulder Arthroplasty: A Systematic Review and Meta-Analysis of Randomized
Controlled Trials
Mohamed Ali Chaouch’, Frederic Salmeron?, Jacem Saadana3, Fethi Jebali*, Adriano
Carneiro da Costa®, Abdallah Amine Lahdhiri®, Mohamed Aziz Daghmouri’
1. Department of Visceral and Digestive Surgery, Monastir University Hospital,
Tunisia
2. Department of orthopedic, Perpignan Hospital, Perpignan, France
3. Department of Orthopedic, Monastir University Hospital, Tunisia
4. Department of Critical Care Medicine and Anesthesiology B, Monastir
University Hospital, Monastir, Tunisia
5. Department of Surgery, Federal University of Pernambuco, Recife,
Pernambuco, Brazil
6. Department of Critical Care Medicine and Anesthesiology, Gonesse Hospital,
Gonesse, France
7. Department of Anesthesia, Montreuil Intercommunal Hospital Center, France
Corresponding author:
Mohamed Ali Chaouch, MD
Department of Visceral and Digestive Surgery, Fattouma Bourguiba Hospital,
University of Monastir, Tunisia

Email: docmedalichaouch@gmail.com

https://mc.manuscriptcentral.com/scienceprogress


mailto:docmedalichaouch@gmail.com

Page 3 of 32

oNOYTULT D WN =

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

Science Progress

ABSTRACT:

Background: Shoulder arthroplasty procedures are increasing, requiring effective pain
management strategies. Interscalene nerve block (ISB) is widely used but carries
potential complications. Local infiltration analgesia (LIA) presents a simpler alternative,
but its efficacy compared to ISB remains uncertain. We aimed to compare the
effectiveness and safety of local infiltration analgesia versus interscalene nerve block

to treat postoperative pain after shoulder arthroplasty.

Methods: A systematic review and meta-analysis of randomized controlled trials (RCT)
was conducted according to PRISMA and Cochrane guidelines. The databases
searched included PubMed, Embase, Cochrane, Scopus, and others. The primary
outcome was postoperative opioid consumption (converted to morphine equivalents)
within 24 hours. Secondary outcomes included pain scores (VAS) at different time

points, chronic pain at two weeks, duration of hospital stay, and complication rates.

Results: Twelve RCTs met the inclusion criteria with data from 855 patients. ISB was
associated with significantly lower opioid use in 24 hours (mean difference: 7.68 mg of
equivalent morphine, 95% CI: 0.96-14.40). Pain scores at 4 and 8 hours favored ISB
(mean differences: 1.96 and 1.33, respectively), while no significant differences were
observed at 12 and 24 hours or 2 weeks post-op. No differences were found in hospital
stay or complications. The certainty of the evidence ranged from high (opioid

consumption) to low (hospital stay).
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Conclusions: ISB provides superior early postoperative analgesia and reduces opioid
consumption. However, LIA demonstrates comparable results beyond the immediate
postoperative period and may be preferred in resource-limited settings due to lower

cost and fewer complications.

Keywords: Shoulder arthroplasty; interscalene nerve block; local infiltration analgesia;

postoperative pain management; opioid consumption; visual analog scale

INTRODUCTION

The annual incidence of total shoulder arthroplasty has seen a significant increase,
showing a growth rate that exceeds that of total hip or knee arthroplasty (1). This
escalation is primarily attributed to the aging population and the introduction of new
surgical techniques (2). Considering this trend, establishing effective postoperative
pain management protocols has become crucial. Traditional methods, predominantly
based on opioids, are associated with several side effects, including respiratory
depression, somnolence, and drug dependence (3). Ineffective postoperative pain can
lead to reduced patient satisfaction, delayed mobilization, increased healthcare costs,
and extended hospital stays (4). Consequently, interscalene nerve block (ISB) has
been recognized as a highly effective pain management technique after shoulder
arthroplasty, in correlation with shorter hospital stays and reduced opioid consumption
(5). However, ISB also carries potential risks of neurological or respiratory
complications, such as hemi-diaphragmatic paresis and a nerve blockade failure rate

between 10% and 20% (6). Recently, local infiltration at the surgical site has gained
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popularity, but the efficacy and limitations of this technique need to be fully elucidated
(7). Various meta-analyses have been published that compare local infiltration with
liposomal bupivacaine and ISB (8), but these often include retrospective trials and
focus solely on liposomal bupivacaine.

Therefore, our meta-analysis of randomized controlled trials (RCTs) assessed the
efficiency and safety of regional infiltration analgesia compared to interscalene nerve

block in managing pain after shoulder arthroplasty.

METHODS

This systematic review and meta-analysis was structured according to the PRISMA
2020 guidelines (Preferred Reporting Items for Systematic Review and was Meta-
analysis) (9) and checked according to the AMSTAR 2 guidelines (evaluating the
methodological quality of systematic reviews) (10). The protocol of this study is

registered in PROSPERO under the number CRD420251022581.

Electronics searches: An extensive electronic search of the relevant literature, with no
language restrictions, was performed in March 2025, using the following databases:
"Cochrane Library's Controlled Trials Registry and Database of Systematic Review",
"United States National Library of Medicine", "National Institutes of Health
PubMed/MEDLINE", "Excerpt Medica Database", "Embase", "Scopus", and "Google
Scholar". Keywords used for the final search in all databases were "interscalene nerve

block", "local infiltration", "total shoulder arthroplasty", "total shoulder replacement”,

"pain control", "pain management”, and "analgesia". The Boolean operators "OR" and
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"AND" were used to combine literature searches. We manually checked the reference
list of trials included to identify additional studies. Studies including a patient population
of less than 10 patients, case reports, and editorials were not considered.
Included studies: All randomized controlled trials (RCTs) reporting a comparison
between interscalene nerve plane block and local infiltration analgesia with respect to
postoperative analgesia in total shoulder arthroplasty, published in a peer-reviewed
journal, were considered for analysis. Data from nonrandomized trials, non-
comparative studies, editorials, letters to editors, review articles, and case series were
excluded from the analysis. RCTs comparing ISB and local infiltration in another type
of shoulder surgery were also excluded. The study was excluded if a direct comparison
of ISB and local infiltration could not be determined.
Participants: adults (aged over 18 years) of any sex undergoing shoulder arthroplasty
and receiving local infiltration analgesia or ISB pain control.
Intervention group: regional infiltration analgesia group (infiltration group).
Control group: interscalene nerve block group (ISB group).
Primary outcome: Postoperative intravenous opioid consumption was reported 24
hours after surgery. It was concerted to intravenous milligram equivalents (morEq)
(11).
Secondary outcomes:

e Acute postoperative pain score at rest at different periods (4 hours (H4), 8 hours

(H8), 12 hours (H12), and 24 hours (H24)) using the visual analog scale (VAS)

score (0 = no pain and 10 = extreme pain).
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o Chronic postoperative pain score (2 weeks postoperative).

o Duration of postoperative hospital stay and complications.
Study selection: Two authors (MAD and MAC) independently reviewed all abstracts.
All studies, accompanied by the full text that met the inclusion criteria, were retained.
Disagreements were resolved by discussion after consulting a third member of the
review team (LR).
Quality assessment of studies and the risk of bias: All studies that met the selection
criteria were independently evaluated. The risk of bias of randomized clinical trials was
assessed using the RoB2 (risk of bias) assessment containing the 5-domain noted in
the Cochrane Handbook (12).
Data extraction: The data extracted from the studies were the author's name,
publication year, age, dosage and type of anesthetic drug, sample size, duration of
follow-up, and results. Postoperative pain intensity was measured using a 10-point
VAS score (a 100-point VAS was converted to a 10-point VAS). Data in other forms
(median, interquartile range, and meant95% range confidence interval) were
converted to mean + standard deviation by using the Cochrane Handbook guidelines.
If the data were not reported numerically, we extracted them from the figures or
contacted the corresponding authors for more information.
Each author independently extracted data from each study. Disparities were resolved
after discussion with the senior authors (LA).

Heterogeneity assessment: To assess heterogeneity, three strategies were used:

https://mc.manuscriptcentral.com/scienceprogress
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1. The Cochrane Chi? test (Q test), Tau2, which is the variance of true effects, and
95% predictive interval (index of dispersion) to estimate the degree of
heterogeneity (13). We calculate the predictive interval using a comprehensive
meta-analysis prediction interval.

2. Graphical exploration with funnel plots (14).

3. Sensitivity analysis with a subgroup analysis when applicable (15). Subgroup
analyzes were carried out, if feasible, to assess potential sources of
heterogeneity.

Assessment of evidence: Two authors independently assessed the certainty of the
evidence. GRADE guidelines were used to assess the quality of evidence. We
considered the limitations of the study constancy of effect, imprecision, indirectness,
and publication bias. We assessed the certainty of evidence as high, moderate, low,
or very low. We considered the following criteria for upgrading the certainty of
evidence, if appropriate: large effect, dose-response gradient, and plausible
confounding effect. We use the methods and recommendations described in Sections
8.5and 8.7, and Chapters 11 and 12 of the Cochrane Handbook for systematic reviews
of Interventions. GRADEpro GDT software was used to summarize the findings' tables.
We explain the reasons for downgrading or upgrading certain included studies using
footnotes with comments.

Evaluation of effect size: We used the RevMan 5.4 statistical package from the
Cochrane Collaboration for meta-analysis (16). We selected the mean difference (MD)

as an effective measure for continuous data. Odds ratios (OR) with 95% confidence
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intervals (95% CI) were calculated for dichotomous variables. The random-effects
model was used and the significance threshold was fixed at 0.05. When the mean and
standard deviation (SD) were not reported, they were estimated from the range (R)
and median according to the formula described by Hozo et a/. (17).

RESULTS

Literature search results: We retrieved eight potentially relevant articles (Figure 1). In
the initial research, a total of 189 articles were identified from the electronic database.
After evaluating the abstracts and titles of these studies, only 12 articles were retained.
Five studies were excluded for the following reasons: one study (18) included patients
undergoing shoulder arthroscopy surgeries, and four studies were not prospective
trials (19-22). Table 1 summarizes data from 12 clinical studies that compare local
infiltration (Group Infiltration) and interscalene block (Group ISB) techniques for
postoperative pain management in shoulder surgeries. Studies span from 2015 to
2023 and were carried out primarily in the USA, with additional data from Turkey,
Denmark, France and Colombia. The ages ranged from early 50s to the early 70s, with
relatively balanced gender distributions. Throughout the studies, various anesthetics
were used, commonly liposomal bupivacaine, ropivacaine, and bupivacaine,
administered in different volumes and concentrations. The results focused primarily on
VAS pain scores and opioid consumption, with follow-up periods ranging from 24 hours
to 90 days. The of patients of the group sizes were generally comparable within each
study, supporting a balanced analysis of the efficacy between techniques. The risk of

bias assessment of these studies is reported in Table 2.
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Primary outcome: Postoperative opioid consumption reported up to 24 hours after
surgery

Ten studies evaluated opioid consumption postoperatively, comprising 418 patients in
the infiltration group and 437 in the ISB group. The infiltration group demonstrated
significantly higher opioid use, with a mean difference of 7.68 mg of equivalent
morphine (95% CI: 0.96 to 14.40). The heterogeneity was substantial (Tau? = 93.68),
indicating the variability in effect sizes between studies. Despite this, the consistent
direction of effect suggests a clinically significant reduction in opioid use with ISB
(Figure 2).

Secondary outcomes:

Postoperative pain scores at H4, H8, H12 and H24

VAS scores at 4 hours after the operation were analyzed in ten studies with 410
patients in the infiltration group and 429 in the ISB group. The pooled mean difference
favored ISB, with a statistically significant value of 1.96 (95% CIl 1.14 to 2.77). The
heterogeneity was little (Tau? = 1.45), although the consistent direction of the effect in
all studies supports a clear early analgesic advantage for ISB (Figure 3A).

Seven studies reported pain outcomes 8 hours following shoulder arthroplasty.
According to the studies, 290 patients received infiltration and 298 received ISB. The
pooled mean difference was 1.33 points higher in the infiltration group (95% CI: 0.02

to 2.64), which favors ISB and suggests a statistically significant reduction in pain at 8
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Page 10 of 32



Page 11 of 32

oNOYTULT D WN =

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

Science Progress

X

hours with ISB. However, heterogeneity was very high (Tau? = 2.89), indicating
substantial variability among the studies (Figure 3B).

At 12 hours postoperatively, ten studies contributed data to the analysis, with a total of
314 patients in the infiltration group and 321 in the ISB group. The pooled mean
difference was 0.32 (95% CI: -0.82 to 1.47), again indicating that there were no
significant differences in pain scores between the two analgesic approaches. Low
heterogeneity was present (Tau® = 2.08), reflecting the variation in pain outcomes
across studies (Figure 3C).

Finally, nine studies reported VAS pain scores on the first postoperative day, with 418
patients in the infiltration group and 437 in the ISB group. The pooled mean difference
was 0.13 (95% CI: -0.84 to 1.10), which does not show significant differences in pain
outcomes between groups at this point. The heterogeneity was low, with Tau? = 2.17,
reflecting moderate consistency in results across studies (Figure 3D).

Postoperative pain score after two weeks

Three studies reported VAS pain scores two weeks postoperatively. The infiltration
group included 114 patients, while the ISB group included 115 patients. The mean
difference between the groups was 0.60 (95% CI: -0.87 to 2.08), indicating that there
were no statistically significant differences. However, heterogeneity was low (Tau? =
1.55), suggesting variability among study results and reducing confidence in the pooled
estimate. (Figure 3E)

Duration of hospital stay
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Seven studies examined hospital stay, including 368 patients in the infiltration group
and 388 in the ISB group. The pooled mean difference was -0.00 days (95% CI -0.13
to 0.12), indicating no significant differences in the duration of hospitalization between
the two analgesic approaches. Heterogeneity was low (Tau? = 0.01), suggesting that
different hospital discharge practices or patient factors may have influenced results
(Figure 4).

Complications

Six studies evaluated postoperative complications, including 377 patients in the
infiltration group and 386 in the ISB group. There were 8 reported events in the
infiltration group and 16 in the ISB group. The pooled odds ratio was 0.60 (95% CI:
0.25 to 1.42), indicating that there was no statistically significant difference in the risk

between the two interventions (Figure 5).

The certainty of evidence of the effect size

Table 3 summarizes the findings comparing local infiltration analgesia with ISB for
postoperative pain management in shoulder arthroplasty in several outcomes. ISB
demonstrated a clear advantage in early pain control, with significantly lower pain
scores at 4 and 8 hours after surgery (moderate certainty evidence) and reduced opioid
consumption at 24 hours (high certainty evidence). However, 12 and 24-hour post-op,
as well as at 2 weeks, pain scores between groups were similar, with no significant
differences observed. Complication rates were slightly lower with infiltration, though
the difference was not statistically significant (moderate certainty), and both techniques

showed comparable results regarding hospital stay duration (low certainty). In general,
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ISB provides superior immediate analgesia and reduces opioid use, while both
methods are equally effective for longer-term pain control and recovery outcomes.
DISCUSSION

To our knowledge, this is the first systematic review and meta-analysis comparing local
infiltration analgesia with ISB for pain management after shoulder arthroplasty. ISB
was more effective in early postoperative pain relief (at 4 and 8 hours) and significantly
reduced opioid use within 24 hours. However, there were no significant differences in
pain scores at 12 and 24 hours, duration of hospital stay, or complication rates.
Although ISB offers better immediate analgesia, LIA is simpler and safer, making it a
suitable alternative, especially in resource-limited settings.

Opioids are frequently used as an adjunct therapy for postoperative pain after shoulder
arthroplasty. However, their side effects, including nausea, vomiting, respiratory
depression, and drug dependence, can impede functional recovery and diminish
patient satisfaction (23). Thus, total opioid consumption after surgery is a key indicator
of analgesic efficacy. A study by Weller et al. (20) involving 214 arthroplasties reported
that average oral morphine equivalent consumption at 24 hours was significantly
higher with local infiltration of liposomal bupivacaine compared to the ISB group. Our
meta-analysis confirms this difference in total opioid consumption between the two
groups up to 24 hours. Beyond opioid consumption, postoperative pain scores were
also a critical outcome in our meta-analysis to evaluate the efficacy of analgesics. The
aggregated results revealed higher VAS scores at H4 and H8 in the local infiltration

group, which then aligned with the ISB group H12 and H24. This initial discrepancy
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could be explained by the type of local anesthetic used: liposomal bupivacaine in four
included RCTs and ropivacaine in others. Liposomal bupivacaine, designed for
prolonged release for 72 hours, could account for the higher early postoperative pain
scores due to delayed bupivacaine release from lipid stores (24,25). However, the
meta-analyses by Liu et al. (26) and Kuang et al. (27) advised against recommending
liposomal bupivacaine as a long-acting analgesic in local infiltration, citing no
significant differences in postoperative pain scores compared to traditional local
anesthetics.

The length of hospital stay did not differ significantly between the two groups, a finding
consistent with previous meta-analyses (7,8). Yet, Weller et al. (20) noted that the cost
of local infiltration mixtures averaged $289.04 per case, significantly less than
$1559.42 for interscalene catheters, inclusive of equipment and anesthesia fees. This
cost-effectiveness of local infiltration is also observed in studies of total joint
arthroplasty of the lower extremities (28), which positions it as a more economically
viable alternative to ISB for pain management after shoulder arthroplasty. Furthermore,
the rates of complication, a vital factor in the evaluation of analgesic techniques, were
found to be lower in the local infiltration group compared to ISB. However, due to the
limited data available, only a general analysis of various complications was feasible.
In particular, ISB is associated with a high incidence of hemi-diaphragmatic paresis
(29).

Our systematic review and meta-analysis suggest that both local infiltration and

interscalene nerve block are effective and safe for postoperative pain management
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after shoulder arthroplasty. However, considering the higher incidence of hemi-
diaphragmatic paresis after ISB and the associated medical expenses, local infiltration
appears more suitable, particularly for patients with limited financial resources.

This study has several limitations. First, although 12 RCTs were initially considered,
only eight studies with a combined total of 855 patients (418 in the local infiltration
group and 437 in the interscalene block group) were included in the primary outcome
analysis, which can limit the robustness of the findings and the ability to assess
publication bias. Second, there was significant heterogeneity in some outcomes, likely
due to differences in anesthetic agents, doses, and study protocols, requiring cautious
interpretation. Third, some standard deviations were estimated or extracted from
figures rather than directly reported, which could affect the accuracy of the results.
Finally, the follow-up periods in most studies were relatively short, with only three
reporting outcomes beyond the immediate postoperative period, highlighting the need

for more long-term studies to evaluate sustained analgesic effects and recovery.

CONCLUSIONS

This meta-analysis shows that while ISB provides better early pain control and reduces
opioid use within 24 hours after shoulder arthroplasty, local infiltration analgesia offers
comparable outcomes beyond that period. Given its lower cost, ease of administration,
and similar long-term effectiveness, local infiltration analgesia is a practical alternative
to ISB, especially in resource-limited settings. More high-quality studies with longer

follow-up are needed to confirm these findings.
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AVAILABILITY OF DATA, CODE, AND OTHER MATERIALS
All meta-analytic data and all codebooks and analysis scripts are publicly available on

the study's associated page on the Open Science Framework (https://osf.io/4sme2/).
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First Year of Country Age Group Infiltration Group ISB Outcomes Follow-
author publication (M/F) Nb of Drugs and dose Nb of Drugs up
patients patients
Abildgaard 2017 USA 68.9 36 20 mL (266 mg) LB 47 Ropivacaine 0.5%, 8mL/h -VAS score 90 days
(35/48) -Opioid
consumption
Ali 2021 USA 66.5+9.1 54 20 mL of liposomal 54 10 to 20 mL of ropivacaine | -VAS score 96
(61/47) bupivacaine 0.5% -Opioid hours
consumption
Bingol 2021 Turkey | 52.1+12.7 30 60 mL of local anesthetic 30 20 mL of Bupivacaine 0.5% | -VAS score 90 days
(32/28)
Bjgrnholdt 2015 Denmark | 655+8 30 150 ml ropivacaine 0.2 % with 31 Ropivacaine 0.75 %, 7 ml -VAS score 90 days
(24/37) epinephrine bolus then 5 mi/h -Opioid
consumption
Klag 2020 USA 69.4 + 8.1 30 200 mg of 0.5% ropivacaine, 31 40 mL of 0.5% ropivacaine | -VAS score 3 days
(31/30) 1 mg epinephrine, and 30 mg -Opioid
ketorolac consumption
Michael 2022 Columbia 69 37 - 37 - -VAS score 24
(52/22) -Opioid hours
consumption
Namdari 2017 USA 69.6 +9 78 266 mg of 1.3% bupivacaine 78 30 mL of 0.5% ropivacaine | -VAS score 24
(71/85) diluted in 20 mL of saline -Opioid hours
solution consumption
Okoroha 2016 USA 68.8 26 20 mL of LB (266 mg) mixed 31 40 mL of 0.5% ropivacaine | -VAS score 4 days
(28/29) in 20 mL of sterile saline -Opioid
consumption
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Panchamia 2019 USA 68.6 + 11 42 120 mL of ropivacaine 0.5%, 42 15-20 ml Bupivacaine 0.5% | -VAS score 16
(45/39) epinephrine and ketorolac with epinephrine -Opioid weeks
consumption
Sabesan 2017 USA 64 34 20-mL (266-mg) dose of LB 36 20-mL single bolus with -VAS score 30 days
(44/26) was diluted to a total volume 0.5% bupivacaine then -Opioid
of 80 mL with 0.9% normal 0.125% bupivacaine at a consumption
saline rate of 6 mL/h
Shumaier 2023 USA 67.5 38 20 mL of liposomal 38 20 to 30 mL of Ropivacaine | -VAS score 14 days
(42/34) bupivacaine 0.5% -Opioid
consumption
Sicard 2018 France 72+£9.6 50 110 mL of 0.2% ropivacaine, 49 20 ml of ropivacaine 0.2% -VAS score 30 days
(35/64) 30 mg of ketoprofen and 0.5 then infusion 5 mi/h -Opioid
mg of epinephrine consumption

M/F (male/female), ISB (interscalene brachial plexus block), LB (liposomal bupivacaine), VAS (visual analog scale), mL (milliliters), mg

(milligrams), h (hours), and USA (United States of America).
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First Cochrane risk of bias 2
author Bias arising from the Bias due to deviations Bias due to Bias in the Bias in the selection | Overall
randomization process from intended missing outcome | measurement of the of the reported bias
interventions data outcome results
Abildgaard Low risk Some concerns Low risk Low risk Low risk Some
concerns
Ali Low risk Some concerns Low risk Low risk Low risk Some
concerns
Bingol Low risk Some concerns Low risk Some concerns Low risk Some
concerns
Bjgrnholdt Low risk High risk Low risk Some concerns Low risk
Klag Low risk Some concerns Low risk Low risk Low risk Some
concerns
Michael Some concerns High risk Low risk Some concerns Some concerns High risk
Namdari Low risk Some concerns Low risk Some concerns Low risk Some
concerns
Okoroha Some concerns High risk Low risk Some concerns Low risk High risk
Panchamia Low risk Some concerns Low risk Low risk Low risk Some
concerns
Sabesan Low risk Some concerns Low risk Low risk Low risk Some
concerns
Shumaier Low risk Some concerns Low risk Low risk Low risk Some
concerns
Sicard Low risk High risk Low risk Some concerns Low risk High risk
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Outcomes Ne of participants Certainty of the evidence | Relative effect Anticipated absolute effects
(studies) (GRADE) (95% CI) Risk with ISB Risk difference with
Follow-up Infiltration
Complications 763 (9 RCTs) ®Oe0 OR 0.60 41 per 1000 16 fewer per 1000
Moderate (0.25 to 1.42) (31 fewer to 16 more)
VAS H4 839 (10 RCTs) o0 - - MD 1.96 higher
Moderate® (1.14 higher to 2.77 higher)
VAS H8 588 (7 RCTs) ®0e0 - - MD 1.33 higher
Moderate® (0.02 higher to 2.64 higher)
VAS H12 635 (7 RCTs) ®Oe0 - - MD 0.32 higher
Mofapmte® (0.82 lower to 1.47 higher)
VAS H24 855 (10 RCTs) ®OB0 - - MD 0.13 higher
Moderate® (0.84 lower to 1.1 higher)
VAS 2 weeks 229 (3 RCTs) ®eC0 - - MD 0.6 higher
Low=® (0.87 lower to 2.08 higher)
Opioids H24 855 (10 RCTSs) OO 4 - MD 7.68 higher
High® (0.96 higher to 14.4 higher)
Hospital stay 756 (9 RCTs) e®O0 - - MD 0
Lowapb

(0.13 lower to 0.12 higher)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the

relative effect of the intervention (and its 95% CI). Cl: confidence interval; MD: mean difference; OR: odds ratio

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect. Moderate certainty: we are
moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that

it is substantially different. Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different
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from the estimate of the effect. Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be

substantially different from the estimate of effect.

Explanations

oNOYTULT D WN =

a. Small incidence of the effect

10 b. Existence of heterogeneity among the studies
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Infiltration ISB Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV,R 95% CI IV, R 95% C1
Abildgaard 2017 3264 3245 36 1504 155 47 9.2% 17.60[6.10,29.10] _—
Ali 2021 36 48 a4 18 12 44 8.5% 18.00 [4.80, 31.200 —
Bjgrnhaldt 2015 94 40 30 40 34 H 6.4% 55.00[36.34, 73.66] e
Klag 2020 10.84 13.56 30 21.42 2047 3 10.4% -10.58 [19.27 -1.89] =
Mamdari 2017 144 168 78148 113 T8 11.9% -0.40[-4.89, 4.09] -
Okoroha 2016 14.8 9.2 26 114 113 3 11.6%  -6.60[-11.92 -1.28] -
Panchamia 2018 3n 18 42 176 748 42 11 7% 12.40[7.33,17.47] e
Sabesan 2017 355 g 34 335 ] 36 12.0% 2.00[-1.98,5.98] T
Schumaier 2023 64.9 407 38 433 378 38 6.7% 21.60 [3.94, 39.26] .
Sicard 2018 57 125 a0 74 145 49 11.6% -1.70[-7.04, 3.64] -
Total (95% CI) 418 437 100.0% 7.68 [0.96, 14.40] L 3

i = 2o _ R I ; ' |
Heterogeneity: Tau®= 93.68, Chi®= 8543 df= 9 (P = 0.00001); F=89% S 30 a0 T

Testfor overall effect: 2= 224 (P =0.03)

291x95mm (72 x 72 DPI)

Favours [infiltration] Favours [ISE]
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Mean Difference
IV, Random, 95% CI

Infiltration Mean Difference
Study o Subgroup _ Mean so Total_Mean sn Total Weight IV, Random, 95% CI
Abildgaard 2017 725 36 181 09 47 70% 534336732
Al 2021 51 29 54 20 31 54 96% 22001.07,3.33)
Bingol 2021 52 05 30 23 05 30 117% 2900265315
Bjarmholdt 2015 4 2 30 15 05 31 108%  250[1.76,324
Klag 2020 224 155 30 259 305 31 94% -0.35[1.56,0.86]
Namdari 2017 33 27 78 08 22 78 107% 25001.73,3.27]
Okoroha 2016 53 22 26 25 3 31 89%  280[1.454.15]
Panchamia 2019 31 1 42 04 05 42 116% 2.70(2.36, 3.04)
Sabasan 2017 13 28 3 12 28 36 91%  010F121,141]
Sicard 2018 1 15 50 14 16 49 111%  -040[1.01,0.21]
Total (95% CI) 410 429 100.0%  1.96[1.14,2.77]

Heterogeneity Tau® = 1.45; Chi*=139.33, af = 8 (P < 0.00001); F=94%
Testfor overall effect Z= 4.72 (P < 0.00001)

A. Forest plot of VAS H4

*

-10 -5 0 5
Favours [infiltration] Favours (ISB]

Infiltration ISB Mean Difference Mean Difference
Study or Subgroup _ Mean so Total Mean SO Total Weight IV, Random 95% CI Random, 95% CI
Bjomholdt 2015 5 0 2 1 31 150%  3.00[236 364 -
Klag 2020 20 209 W 203 12 W 1amm 0131153,1.27]
Namdari 2017 32 22 78 14 24 78 148% 180108252 -
Okoroha 2016 49 23 26 25 23 3 133% 2400105375 —
Pancharia 2019 37 07 42 05 05 42 154%  320[294,345] .
Sabesan 2017 12 24 3 26 35 36 132% -1.404280,-0.00]
Sicard 2018 11013 50 11 13 49 151%  000(051,051]
Total (95% C 290 208 100.0%  1.33(0.02,264]
Heterogeneity. Tau = 2.8, Chi*= 167.53, of= 6 (F < 0.00001); F= 96% f + 5
THeScIox rert Wlct 26 1000 = 0.850 Favours infiation] Favours 8]

B. Forest plot of VAS H8

Mean Difference
IV, Random, 95% C1

Infiltration Mean Difference
Study or Subgroup _Mean sn Total Mean so Total_Weight_IV. Random, 95% CI
Al 2021 46 54 29 54 14.3%  0.60F0.48,168)
Kag 2020 26 z.z| El] 375 305 31 134%  -118[251,015]
Namdari 2017 38 24 7B 43 28 78 151% -050}1.32,032
Okeroha 2016 5 26 26 37 31 31 129%  130}0.18,278)
Panchamia 2019 35 15 42 1 1 42 158%  250[1.95305
Sabesan 2017 213 34 27 34 36 128%  -DB0F2.10,0.90]
Sicard 2018 14 14 50 15 15 49 157% -010F0.67,047]
Total (95% CI) 314 321 100.0% 0321082, 1.47]
Heterogeneity. Tau®= 2.08; ChP'= 68.78, df= 6 (P < 0.00001); F=91%

Testfor overall effect 2= 0.55 (P = 0.58)

C. Forest plot of VAS H12

4 -2 0 1 4
Favours [infiltration] Favours (ISB]

Infiltration ISB Mean Difference Mean Difference
Study or Subgroup _ Mean _ SD_Total Mean SD Total Weight IV, Random, 95% CI R 95% CI
Abildgaard 2017 493 45 36 32 3 47 B84%  1.79[0.09,349
Ai2021 44 25 54 34 26 54 102%  1.00[0.04,1.96] F—
Bjsmholdt 2015 5 2 30 3 15 31 104%  200[1.11,289) ==
Kiag 2020 246 148 30 538 213 31 103% -2921-384,-2.00] -
Namdari 2017 39 23 78 49 27 78 106% -1.00F1.79,-0.21) =
Okoroha 2016 45 25 26 64 21 31 87% -080f211,031] —
Panchamia 2019 4 2 42 25 25 42 102%  150(0.53,247) -
Sabesan 2017 2 27 34 28 3 36 94% -080}224,044) —
Schumaier 2023 5 18 38 47 20 38 100% 030(0.79,1.39) T
Sicard 2018 24 189 50 18 14 43 108% 060006128 =
Total (95% C1) 418 437 100.0%  0.13[-0.84,1.10] >
Heterogeneity: Tau™= 217, ChP*= 88.91, df= 8 (P < 0.00001); F= 90%

Testfor overall effect Z=026 (P =079)

D. Forest plot of VAS H24

0 5
Favours [infilration] Favours 'SB]

Infiltration Mean Difference Mean Difference
Study of Subgroup Mean SD _Total Mlil SD Total Weight IV, Random, 95% CI v, Random, 95% CI
Bingol 2021 35 05 30 18 05 30 362% 1.70 [1.45,1.95) L]
Sabesan 2017 22 29 34 223 36 201% 0.20(1.03,1.43]
Sicard 2018 12 1.3 50 14 16 49 347% -0.20(0.77,037)
Total (95% Cl} 114 115 100.0%  0.60[-0.87,2.08]

Heterogeneity: Tau®= 1.55; Chi*= 38.63, df= 2 (P < 0.00001), P = 95%
Testfor overall effect Z= 0.80 (P=0.42)

E. Forest plot of 2Week
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Infiltration ISB Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% CI
Abildgaard 2017 1.95 2 36 187 1.5 47 2.4% 0.08 [0.70, 0.86] —
Ali 2021 15 06 54 16 08 54 131% -010[0.37,047] =
BEjgrnholdt 2015 2 1 30 22 3 2.4% 0.00 [F0.78, 0.79] S E—
Klag 2020 1.07 1 15 1 31 53%  -043[0.93 007 —
MNarndari 2017 16 08 78 18 06 78 160% -0.20[042 002 —
Okoroha 2016 15 02 26 15 03 31 234% 0.00 F0.13,0.13] -+
Pancharmia 2019 1 1 42 1058 42 97% 0.00 [0.34, 0.34] b
Sabesan 2017 151 04 34 131 03 36 20.3% 0.20[0.03,0.37] .
Schumaier 2023 1.3 07 38 1141 38 T2% 0.30 F0.11, 0.71] o
Total (95% CI) 368 388 100.0% -0.00[-0.13,0.12] L
Heterogeneity: Tau®= 0.01; Chi*= 13.99, df= & (P = 0.08); F= 43% 2 1 1

Test for averall effect: 2= 0.06 (P = 0.945)

279x90mm (72 x 72 DPI)
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Infiltration ISB Odds Ratio Odds Ratio

Study or Subgroup  Events Total Ewents Total Weight M-H, Random, 95% CI M-H, Rand 95% CI
Abildgaard 2017 4 36 i 47 38.5% 1.058[0.26, 4.23] ——
Ali 2021 0 54 0 54 Mot estirmable
Bingol 2021 0 a0 0 an Mot estimable
Klag 2020 i} a0 1 i T1% 0.33[0.01, 8.51] —
Michael 2022 i} ar 1 ar T.2% 0.32[0.01, 8.23] —
Mamdari 2017 1] 78 1] 78 Mot estimable
Qkaroha 2016 i} 36 1 i T1% 0.28 [0.01, 7.09] —
FPanchamia 2019 2 42 1 42 12.6% 205018, 23.51] R —
Sabasan 2017 2 34 7 36 27.5% 0.26 [0.05,1.35] —
Total (95% CI) 377 386 100.0% 0.60 [0.25, 1.42] L 2
Total events a 16

[ R _ _ - \ \ .
Heterogeneity, Tau®=0.00; Chi*= 3.08, df=5 (P =069, F=0% 'D.DD1 DH 1| 1000

Test for overall effect Z=1.16 (P =0.25)

Favours [infiltration] Favours [ISE]
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B S g PRISMA 2020 Checklist

1

2

3 Locati
Item . ocation
# Checklist item where item

is reported

7| Title | 1 | Identify the report as a systematic review. 1

2 ABSTRACT

- 4 Abstract | 2| See the PRISMA 2020 for Abstracts checklist. 1

11 INTRODUCTION

12 Rationale 3 | Describe the rationale for the review in the context of existing knowledge.

13 Objectives 4 | Provide an explicit statement of the objective(s) or question(s) the review addresses.

14 METHODS

13 Eligibility criteria 5 | Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. 3

1

1 Information 6 | Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the | 3

: sources date when each source was last searched or consulted.

1: Search strategy 7 | Present the full search strategies for all databases, registers and websites, including any filters and limits used. 3

20 Selection process 8 | Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record | 3

21 and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.

22 Data collection 9 | Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked 3

23 process independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the

24 process.

25 Data items 10a | List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each 4

26 study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.

2] 10b | List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any 4

24 assumptions made about any missing or unclear information.

29 Study risk of bias 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each | 4

30 assessment study and whether they worked independently, and if applicable, details of automation tools used in the process.

31 Effect measures 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.

3‘: Synthesis 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and 4-5

3;L methods comparing against the planned groups for each synthesis (item #5)).

33 13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data 4-5

3; conversions.

37 13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses. 4-5

38 13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the 4

39 model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.

4( 13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression). 3

;” 13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results.

4‘: Reporting bias 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).

| assessment

45 Certainty 15 | Describe any methods used to assess ¢attaintin(omeanfidenige)imthel hody/of evidepeedoran outcome. 4-5

46
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2

3 :

Yy Section and Location
Topic Checklist item where item

5 P is reported

6| assessment

/['RESULTS

8 Study selection 16a | Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in | 5

9 the review, ideally using a flow diagram.

1

1( 16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.

12 Study 17 | Cite each included study and present its characteristics.

11 characteristics

14 Risk of bias in 18 | Present assessments of risk of bias for each included study. 7

15 studies

16 Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision 6

17 individual studies (e.g. confidence/credible interval), ideally using structured tables or plots.

18 Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. 6
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