L))

Check for
updates

Original Article Clinics in Orthopedic Surgery 2025;17:228-237 « https://doi.org/10.4055/cios23149

Comparison of Analgesic Efficiency between
Local Infiltration of a Long-Acting Analgesic and
Regional Nerve Block among Patients Undergoing
Arthroscopic Anterior Cruciate Ligament
Reconstruction: Meta-Analysis of Randomized
Controlled Trials

Carlo F. Fernandez, MD, Byron S. Angeles, MD

Department of Orthopedics, University of Santo Tomas Hospital, Manila, Philippines

Background: Arthroscopic anterior cruciate ligament (ACL) reconstruction is gaining popularity. Different kinds of anesthetic
techniques are used; however, regional nerve block (RNB) such as femoral nerve block is considered the most popular choice. The
purpose of this study was to compare the effectiveness of long-acting local anesthesia infiltration (LAI) versus RNB used to control
pain and reduce opioid consumption in patients undergoing arthroscopic ACL reconstruction.

Methods: We conducted a meta-analysis using a comprehensive literature search of Google Scholar, PubMed, Medline, and Co-
chrane Library. All randomized trials comparing the use of infiltration anesthesia versus RNB in patients undergoing arthroscopic
ACL reconstruction were included. Methodological quality, risk of bias, and grade of the eligible studies were assessed by 3 inde-
pendent reviewers. The risk of bias was analyzed using contour-enhanced funnel plots.

Results: The search yielded 671 records. Eight studies were included in the systematic review. The study focused on the assess-
ment of immediate, 24-hour, and 48-hour postoperative pain scores and total opioid consumption. There was no significant differ-
ence between the use of LAl and RNB with regard to the immediate (p = 0.962), 24-hour (p = 0.156), and 48-hour postoperative pain
scores (p = 0.216). The results suggested that LAl could lead to a similar level of opioid consumption as RNB (p = 0.304). However,
there was considerable heterogeneity in the opioid consumption outcome due to the different anesthetic techniques used in the
included studies.

Conclusions: Regarding postoperative pain control, LAl showed similar clinical effects when compared to the conventional RNB,
while maintaining a similar level of opioid consumption postoperatively, decreasing the risk of any adverse effects of morphine.
In summary, LAl offers a simpler method of achieving pain relief without the motor weakness associated with RNB. It also allows
surgeons to perform ACL reconstruction in institutions without specialized anesthesia for RNB.

Keywords: Arthroscopic anterior cruciate ligament reconstruction, Regional nerve block, Adductor canal nerve block, Femoral
nerve block, Infiltration analgesia

Received May 8, 2023; Revised February 24, 2024; Accepted February 24, 2024

Correspondence to: Carlo F. Fernandez, MD

Department of Orthopedics, University of Santo Tomas Hospital, Espafia, Manila 1006, Philippines
Tel: +63-92-3634-8305, Fax: +63-2-731-3001, E-mail: carlofrancofernandez@yahoo.com

©2025 by The Korean Orthopaedic Association
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Clinics in Orthopedic Surgery ® pISSN 2005-291X  eISSN 2005-4408


http://crossmark.crossref.org/dialog/?doi=10.4055/cios23149&domain=pdf&date_stamp=2025-04-01

229

Fernandez et al. Local Infiltration Versus Regional Block in Anterior Cruciate Ligament Reconstruction

Clinics in Orthopedic Surgery * Vol. 17, No. 2, 2025 « www.ecios.org

Anterior cruciate ligament (ACL) tears have an overall
incidence of 68.6 per 100,000 and are more common in
males than in females with a peak age of 19-25 years.” The
standard for treatment strategies for ACL tears has been
nonoperative management with quadricep and hamstring
strengthening exercises, but arthroscopic ACL reconstruc-
tion is gaining popularity in recent years.” The type of
anesthesia used is a crucial factor for the postoperative
pain control. The procedure usually results in significant
discomfort for the patient, which is due to the presence of
synovial tissues, fat pad, and joint capsule, which are sensi-
tive to painful stimuli.*” After an operation of the knee,
chemical mediators such as neuropeptides namely vasoac-
tive intestinal peptide and substance P are released, caus-
ing pain in the area due to its nociceptor sensitization.”

The use of peripheral nerve block, specifically femo-
ral nerve block, has been considered the most popular
choice for the control of pain among patients who under-
went ACL reconstruction. The femoral nerve block is be-
lieved to provide adequate pain relief, allowing the patient
to resume mobilization faster; however, it is accompanied
by quadriceps weakness or paresis, leading to delayed mo-
bilization and increased fall risk due to isokinetic deficits
in knee extension and flexion strength.” The use of an ad-
ductor canal block (ACB) provides a comparable analgesia
block at the operative area with the advantage of avoiding
motor blockade of the quadriceps muscles.” However,
newer studies suggest that the use of ACB leads to a de-
crease of knee flexor strength at 6 months.” According to
the study done by Lynch and Runner, the use of femoral
nerve block and ACB provides similar efficacy with regard
to postoperative pain scores among patients who under-
went arthroscopic ACL reconstructions.”

The use of local anesthesia infiltration (LAI) is an-
other option that involves injecting a long-acting local
anesthetic in the knee joint, specifically the harvest site
and soft tissue around it.”” This technique is an alterna-
tive that provides an easier way to administer analgesia
with the elimination of the motor weakness caused by
the use of a regional nerve block (RNB). It also provides
the opportunity for surgeons to perform arthroscopic
ACL reconstruction in an institution not equipped with
specialized anesthesia doing a RNB. Several randomized
controlled trials (RCTs) have attempted to define the op-
timal analgesic approach with regard to pain control and
total opioid consumption of patients of all ages and sexes
undergoing arthroscopic ACL Reconstruction, but failed
to demonstrate consistent results.”

The purpose of this study was to compare the effec-
tiveness of postoperative LAI versus RNB for pain control

in patients who underwent arthroscopic ACL reconstruc-
tion. The researchers hypothesized that the use of LAI
would provide similar pain control and amount of opioid
consumption postoperatively when compared to RNB.

METHODS

This study was performed in accordance with the Co-
chrane Handbook for Systematic Reviews of Interven-
tions and the Preferred Reporting Items from Systematic
Reviews and Meta-Analyses statement. Ethical approval
and patient consent were not required since this study is a
meta-analysis based on published studies.

Eligibility Criteria and Study Inclusion

This meta-analysis included randomized trials involving
patients who underwent ACL reconstruction and compar-
ing RNB and infiltration anesthetic injection. The inclu-
sion criteria for the population were patients of all ages
and both sexes who underwent arthroscopic ACL recon-
struction. The study compared the intervention group of
postoperative LAI versus the control group of postopera-
tive RNB. Patients who underwent a procedure other than
ACL reconstruction were excluded. The primary outcome
in this meta-analysis was the postoperative visual analog
scale (VAS) or numeric rating scale (NRS) of immediately,
24 hours, and 48 hours after ACL reconstruction. The sec-
ondary outcome was the quantification of opioid analgesic
use postoperatively. All RCTs were included in this meta-
analysis. The search was performed and limited only to
English language. Duplicates were removed and retrieved
references were screened in 2 steps: the first step was to
screen titles/abstracts for matching the inclusion criteria
and the second step was to screen the retrieved full-text
articles for eligibility for meta-analysis.

Search Methods for Identification of Studies

The study was based on a comprehensive literature search
using Google Scholar, PubMed, Medline, and Cochrane
Library and included RCTs as well as previous meta-anal-
yses. Studies that compared RNB versus LAl among pa-
tients who underwent arthroscopic ACL reconstruction in
terms of VAS or NRS pain scores and postoperative opioid
consumption were identified. The main key search terms
used were as follows: ACL reconstruction, RNB, ACB,
femoral nerve block, infiltration analgesia, and infiltration
anesthesia. The articles gathered were limited to the Eng-
lish language only. Two independent reviewers (CFF and
BSA) first screened the search results from each of the da-
tabases by title and abstract alone. Studies that did not sat-
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isfy the inclusion criteria or that included any of the exclu-
sion criteria were not included in the meta-analysis. This
screening process included removing duplicate studies
that had the same population, intervention, control, and
outcome. Potentially relevant articles were then reviewed
and subsequently screened by way of full-text eligibility.
Any discrepancies were resolved between the authors as to
whether the study would be excluded or removed.

Data Extraction

The researchers gathered all available data from the litera-
ture collected that had passed the initial screening. Infor-
mation from the original studies was extracted based on
their relevance to the topic regarding the comparison of
analgesic efficiency between LAI and RNB among patients
undergoing ACL reconstruction. Non-relevant studies or
data such as those of patients undergoing surgeries other
than arthroscopic ACL reconstruction were disregarded.
Parameters collected for comparison between the 2 tech-
niques included postoperative pain score using VAS/NRS
and quantification of opioid analgesic use postoperatively.

Risk of Bias Assessment

The researchers appraised the risk of bias for all studies
collated based on guidelines in the Cochrane Handbook.
This involved proper randomization and blinding of the
participants, surgeons, and outcome evaluators. Data
extracted and methods were reviewed by 2 main authors
(CFF and BSA). The presence of bias was further subdi-
vided into low risk, unclear risk, or high risk. Any study
with high-risk bias in even 1 category was categorized to
high risk of having bias. Studies in the low-risk group were
those that had low-risk bias for all categories. Otherwise,
they were classified to the unclear risk group. Disagree-
ments on the classification of bias scoring or data were
discussed between the authors.

Statistical Analysis

Statistical analyses were performed using Stata MP-Paral-
lel Edition Statistical Software, version 18 (Stata Corp.).
A p-value <0.05 was considered statistically significant. A
random effects model, using the Mantel-Haenszel model,
was employed in the analysis since the study did not as-
sume 1 effect size among all the studies. This type of mod-
el in meta-analysis takes within-study and between-study
variation into account. The means and standard deviations
of the study’s outcome variables were utilized to compute
for the standardized mean difference (SMD). Statistical
heterogeneity between studies was scrutinized using Q
statistics test, I° statistics, and tau squared (1% statistics.”

Publication bias was evaluated using contour-enhanced
funnel plots, Egger’s regression asymmetry test, and Begg’s
adjusted rank correlation test."”

RESULTS

Search Results

Results of the literature search (a total of 671 potential re-
cords) (Fig. 1) were identified from the databases, and 466
studies were excluded for not meeting the PICOM (Popu-
lation, Intervention, Comparison, Outcome, Methodolo-
gy) requirements after screening the title and the abstract.
In all, 16 full-text articles were assessed for eligibility, of
which 2 trials were excluded due to the modified interven-
tion group and 2 studies were excluded because of insuffi-
cient data. Four studies were excluded due to multiple sites
of regional block. The remaining 8 studies were included
in this meta-analysis and systematic review.

Characteristics of Included Studies

The 8 studies were all RCTs (Table 1).>'""” Two studies
were conducted in the United States, 4 in Europe (Germa-
ny, France, and United Kingdom: n = 2), 1 in Canada, and
2 in Asia (Thailand and Japan). All the above-mentioned
articles were published in English with publication time
from 2003 to 2023.

Risk of Bias in Included Studies

The risk of bias analysis using contour-enhanced fun-
nel plots is presented in Fig. 2. As illustrated, there was
graphical evidence of funnel asymmetry for 2 variables,
48-hour postoperative pain and opioid consumption, with
some studies suppressed on a single side (left side of the
plot). These results indicate that the likelihood of publica-
tion bias was somewhat high. However, the results of the
Begg’s and Egger’s test showed that publication bias was
not statistically significant (Table 2). These results indicate
that the likelihood of publication bias was low. The studies
were analyzed by the authors using the risk of bias graph
presented as percentages and a bias summary for each risk
of bias across all included studies (Fig. 3).

Clinical Effects

Pain scores immediately; 24 hours, and 48 hours after surgery
It can be gleaned from Fig. 4 that analysis of the pooled
data of immediate postoperative pain showed insignificant
SMD between intra-articular LAI and RNB using random
effects model (SMD = -0.01, z = 0.05, p = 0.962; 95% CI,
-0.26 to 0.25). This finding denotes that immediate post-
operative pain was not statistically different between the 2
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A 4
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groups. Similarly, the 24-hour (SMD = -0.26,z=1.42,p =
0.156; 95% CI, -0.62 to 0.10) and the 48-hour postopera-
tive pain scores (SMD = 0.59, z = 1.24, p = 0.216; 95% CI,
-0.34 to 1.52) between the LAI and RNB groups were not
statistically significantly different. It is also interesting to
note that heterogeneity analyses suggest high between-
study variations for immediate, 24-hour, and 48-hour
postoperative pain scores. The Q-statistic for immediate
postoperative pain was 13.14 (p = 0.041), suggesting that
the true effect size varied between studies. This result
was supported by the I* statistic, which was 54.40%, indi-
cating the variability caused by difference in effect sizes
(between-study variance) was 54.40% and the remaining
45.60% was due to sampling error (within-study variance).
The 1 statistic was 0.06, indicative of small heterogeneity
among the studies. On the other hand, heterogeneity for
the 24-hour postoperative pain was 76.70% (Q = 25.71,
p =0.001, ° = 0.17), while heterogeneity for the 48-hour
postoperative pain was 95.40% (Q = 87.26, p = 0.001, T° =
1.07), indicating high heterogeneity among the included
studies.

Pain scores for all RCTs for the immediate, 24-hour,
and 48-hour postoperative period were monitored by
using the standard VAS scoring system (0-100) or NRS
(0-10) after arthroscopic ACL reconstruction. In the pre-
vious meta-analysis done by Kirkham, which included 11
trials and 628 patients,6) the use of femoral nerve block
was more effective in controlling postoperative pain dur-
ing the immediate, 24-hour, and 48-hour period after

Fig. 1. Flow diagram for selecting studies.

arthroscopic ACL reconstruction when compared to LAI,
with mean differences (95% CI) of 1.6 (range, 0.2-2.9; p =
0.02), 1.2 (range, 0.4-1.5; p = 0.002), and 0.7 (range, 0.1-
1.4; p = 0.03), respectively. After including newer RCTs
done by Kurosaka et al.”” with a total of 129 patients and
Stebler et al.” with a total of 98 patients, our meta-analysis
showed that the use of LAI had no significant difference
for controlling pain immediately, 24 hours, and 48 hours
after ACL reconstruction. The RCT done by Kurosaka et
al.” included 129 patients (69 in the LAI group and 60 in
the femoral nerve block group). Their study concluded
that the use of LAI had significantly lower pain scores im-
mediately postoperatively (30 mm vs. 39 mm, p < 0.025),
24 hours postoperatively (21 mm vs. 39 mm, p < 0.001),
and 48 hours postoperatively (22 mm vs 32 mm; p = 0.002)
when compared to femoral nerve block.

Opioid consumption

Analysis of the pooled date for opioid consumption of
patients who received intra-articular LAT and RNB is pre-
sented in Fig. 5. As illustrated, the SMD was 0.52, favoring
the use of RNB (z = 1.03, p = 0.304; 95% CI, -0.47 to 1.51);
however, results were not statistically significant. The
analysis also showed a heterogeneity of 95.30%, with a Q-
statistic of 85.18 (p = 0.001) and a t° of 1.21, indicative of
high heterogeneity among the included studies. In a study
by Kurosaka et al.,””’ opioid consumption was also noted to
be higher with the use of femoral nerve block when com-
pared to LAIL On the other hand, the RCT done by Stebler
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Fig. 2. Contour-enhanced funnel plots for immediate postoperative pain (A), 24-hour postoperative pain (B), 48-hour postoperative pain (C), and opioid

consumption (D) among the studies included.

Table 2. Formal Statistical Analysis for Publication Bias Assessment

Egger’s regression asymmetry test

Begg’s adjusted rank correlation test

Outcome variable Ngtmugieersof
z-value
Immediate postoperative pain 7 1.68
24-Hour postoperative pain 7 2.41
48-Hour postoperative pain 5 18.84
Opioid consumption 5 11.98

(il Coefficient (ool
0610 0.15 0.881
0618 0.15 0.881
0.056 122 0221
0.241 0.24 0.806

*Significant at p < 0.05.

et al.” showed LAI and the use of ACB showed similar
or no significant difference when it comes to controlling
postoperative pain using pain score and total opioid con-
sumption (ACB group: 17.1 mg [95% CI, 13.1 to 21.2],
LAI group: 17.7 mg [95% CI, 13.2 to 22.6]; p < 0.84).

DISCUSSION

All RCT studies included post-ACL reconstruction pa-
tients of all ages and sexes with a total of 704 patients (LAI

group, n = 324; RNB group, n = 380). Four studies used
the bone patellar tendon bone grafting technique with a
total of 337 patients (LAI group, n = 145; RNB group, n
= 192) while the remaining 4 used hamstring tendons as
their graft with a total of 367 patients (LAI group, n = 179;
RNB group, n = 188).

Among the different RCTs included in the study,
7 studies used femoral nerve block as their anesthetic of
choice for the control group.”'m On the other hand, in a
study by Stebler et al.,” they used an ACB for their RNB
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Fig. 3. (A) Risk of bias graph presented as percentage across all included studies. (B) Risk of bias summary for each risk of bias item in all included

studies.

control group. This study was included due to the fact that
the utilization of an ACB offers comparable analgesia in
the operative region among ACL patients, with the added
benefit of avoiding motor blockade in the quadriceps
muscles. Nevertheless, recent studies indicate that employ-
ing ACB may result in a reduction in knee flexor strength
after 6 months leading to the assumption that both femo-
ral nerve block and ACB may lead to motor weakness
after surgery, leading to decreased functional recovery and
delay of rehabilitation.>”

The intervention group all comprised of local infil-
tration using long-acting analgesics such as bupivacaine
or ropivacaine with or without morphine, ketoprofen,
fentanyl, methylprednisolone, or epinephrine (Table 1) at
the harvest sites and synovium around the knee articular
surface. All available information regarding concentration
and drug combinations from all studies for both groups
are also shown in Table 1. Four studies only included
pure dosage of long-acting analgesics (2 bupivacaine and
2 ropivacaine) without any adjunctive drugs in the solu-
tion used.”"'">'” Two studies done by Woods et al."” and
Kristensen et al."” both used a solution of a long-acting
analgesic with an adjunct of epinephrine. A study by Mayr

et al."” used an 8 mL of 0.5% bupivacaine solution with 0.1
of mg fentanyl as an adjunct. Lastly, a study by Kurosaka et
al."”’ used 40 mL of 7.5 mg/mL ropivacaine combined with
multiple adjuncts such as 0.5 mL of 10 mg/mL morphine
hydrochloride hydrate, 1 mL of 40 mg of methylpredniso-
lone, 2.5 mL of 20 mg/mL of ketoprofen, and 0.2 mL of 1
mg/mL epinephrine.

The need for further opioid rescue medication was
assessed in 5 studies.”"""” As shown in Table 1, 3 studies
used morphine as needed for severe pain. The study by
Kurosaka et al."”’ used 20 pg of fentanyl via a patient-con-
trolled analgesia pump as needed for severe pain. While
the study by Kristensen et al.”” used both morphine and
fentanyl as the rescue opioids, morphine was given 5-10
mg as needed for pain > 3, while fentanyl was given at 50
pg/mL for pain > 5. Adverse events such as nausea, seda-
tion, fatigue, and vomiting related to opioid consumption
were assessed in 4 studies.”"'*"” The study by Iskandar
et al.'” showed higher adverse reaction events for the LAI
group compared to the RNB group. However, the rest of
the 3 studies noted a similar rate of adverse events for both
gr()Llps.3,15,17)

For assessment of pain, the studies used the NRS
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A N, mean N, mean %
Study Year SMD (95% Cl) (SD); Treatment (SD); Control  Weight
lamaroon et al. 2016 < 0.17 (-0.45, 0.8) 20,1.5(2.17) 20,1 (3.42) 10.28
Iskandar etal. 2003 — -0.36 (-0.8, 0.08) 40, 27 (12) 40, 31 (10) 14.81
Kristensen et al. 2014 R e 0.24 (-0.29,0.77)  28,3.5(2.1) 27,3(2) 12.34
Mayr et al. 2007 —e— 0.39(0.01, 0.77) 53,2.04 (1.19) 55,1.55(1.33) 16.75
Mehdi et al. 2004 —————— -0.1(-0.66, 0.45) 25,18 (14.7) 25,20 (23.4) 11.75
Kurosaka et al. 2017 — -0.4 (-0.75, -0.05)  69,2.96 (2.19) 60, 3.87 (2.34) 17.82
Stebleretal. 2019 —F 0.11 (-0.28, 0.51) 49,26 (1.79) 49,24 (1.79) 16.24
Overall (I-squared = 54.4%, p = 0.041) <> -0.01(-0.26,0.25) 370 362 100.00
Note: weights are from random effects analysis

T T T T
-2 -1 0 1 2
Favors LAl Favors RNB
B N, mean N, mean %
Study Year SMD (95% Cl) (SD); Treatment (SD); Control  Weight
]
lamaroon et al. 2016 * . -0.44 (-1.07, 0.19) 20,0.5(1.14) 20,1 (1.14) 11.97
Iskandar etal. 2003 o—i— -0.20 (-0.64, 0.24) 40, 22 (11) 40.24 (9) 14.76
Kristensen et al. 2014 B -0.22 (-0.75, 0.31) 28,2.5(1.8) 27.2.9(1.8) 13.39
Mayr et al. 2007 —o—i— -0.18 (-0.55, 0.2) 53,2.19 (1.75) 55,2.55(2.31) 15.67
Mehdi et al. 2004 — te————— 0.08 (-0.48, 0.63) 25,20 (19.6) 25,18.5(18.3) 13.03
Kurosaka etal. 2017 ——&— i -1.05(-1.42,-0.68) 69,2.14 (1.69) 60,3.91(1.67) 15.80
Stebleretal. 2019 —————— 0.24 (-0.16, 0.64) 49,14 (1.79) 49,1 (1.54) 15.39
Overall (I-squared = 76.7%, p = 0.000) <>i> -0.26 (-0.61, 0.1) 370 362 100.00
1
1
Note: weights are from random effects analysis i
T T 4 T T
-2 -1 0 1 2
Favors LAl Favors RNB
C N, mean N, mean %
Study Year SMD (95% Cl) (SD); Treatment (SD); Control  Weight
T
Iskandar et al. 2003 | ——— 279 (2.17,3.41) 40, 55 (10) 40, 32 (6) 19.28
Kristensen et al. 2014 ——o—i— 0.36 (-0.17, 0.9) 28,29 (2.2) 27,2.2(1.6) 19.72
Woods et al. 2006 *— | 0.00 (-0.41, 0.41) 45,2.7 (2.4) 45,2.7 (2.8) 20.24
Kurosaka et al. 2017 —— i -0.56 (-0.91, -0.21) 69, 2.21 (1.67) 60, 3.16 (1.74)  20.46
Stebleretal. 2019 —— 0.45 (0.05, 0.85) 49,1.5(1.79)  49,0.8 (1.25) 20.29
Overall (I-squared = 95.4%, p = 0.000) <<'l> 0.59 (-0.34, 1.52) 370 362 100.00
1
1
Note: weights are from random effects analysis E
T T T T
-4 -2 0 2 4

Favors LAI Favors RNB

Fig. 4. Comparison of mean immediate postoperative pain scores (A), mean 24-hour postoperative pain scores (B), and mean 48-hour postoperative pain
scores (C) between local anesthetic infiltration (LAI) and regional nerve block (RNB). SMD: standardized mean difference, SD: standard deviation.

N, mean N, mean %
Study Year SMD (95% CI) (SD); Treatment (SD); Control  Weight
T
lamaroon et al. 2016 —— 0.00 (-0.62,0.62) 20, 3 (1.5) 20, 3 (1.5) 19.50
Iskandar et al. 2003 i — 2.58 (1.99, 3.18) 40,13.7 (4.5) 40,4.7 (2) 19.61
Kristensen et al. 2014 ———— 0.32(-0.22,0.85) 28,27.5(20.2) 27,20 (27) 19.91
Kurosaka et al. 2017 —— i -0.66 (-1.01, -0.3) 69, 354 (0.234) 60, 0.503 (0.217)  20.56
Stebleretal. 2019 —er 0.42 (0.02, 0.82) 49, 18.1 (2.28) 49, 17.2 (2.05) 20.42
Overall (I-squared = 95.3%, p = 0.000) <:;> 0.52 (-0.47,1.51) 370 362 100.00
1
1
Note: weights are from random effects analysis E
T T T T
-4 -2 0 2 4
Favors LAI Favors RNB

Fig. 5. Comparison of mean opioid consumption between local anesthetic infiltration (LAl) and regional nerve block (RNB). SMD: standardized mean
difference, SD: standard deviation.
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(rated 0-10) or the VAS pain scale (rated 0-100) as their
outcome, which were both validated with very strong as-
sociation with each other as they measure the same pa-
rameters for pain." Five studies used the VAS scoring sys-
tem, while 3 studies used the NRS scoring system. None of
the patients were noted to have any cognitive impairment
preventing any inaccuracy in assessment. The VAS score
(0-100) was converted to a scale of 0-10 by dividing the
score by 10 to have a uniform statistical analysis for the
outcome of this meta-analysis.

This meta-analysis was able to synthesize findings
for immediate, 24-hour, and 48-hour postoperative pain
scores, as well as total opioid consumption postoperatively.
The conventional RNB group reported no significant dif-
ference in postoperative pain scores based on pain scoring
compared to the LAI group. However, postoperative opi-
oid consumption was significantly higher among patients
who underwent LAI compared to patients in the RNB
group. The results of this meta-analysis show that the LAI
has equivalent results in terms of postoperative pain scores
compared to the conventional RNB. The findings suggest
that patients undergoing LAI with use of long-acting an-
algesia such as bupivacaine and ropivacaine could poten-
tially have comparable acute and postoperative pain scores
after ACL reconstruction with similar total opioid con-
sumption when compared to patients undergoing RNB.

The generated evidence from this meta-analysis is
credible particularly in terms of postoperative pain scores
and opioid consumption rates because the results showed
statistical homogeneity despite some clinical heterogeneity.
This implies LAI is equally effective in decreasing acute
and postoperative pain scores, but may potentially lead to
a higher opioid consumption rate. In addition, the includ-
ed studies came from different countries, with varying age
groups and types of graft harvesting techniques, allowing
for generalizability of the results.

There are several limitations that are worthy to
mention in this meta-analysis. There was considerable

heterogeneity in the opioid consumption outcome due to
the different anesthetic techniques done in the included
studies. Different anesthetics used in the study were femo-
ral nerve block, ACL, and a combination of sciatic nerve
and femoral nerve block. They also had varying anesthetic
doses used in their studies based on the preference of the
anesthesiologist. Also, the findings of slightly higher but
not significant opioid consumption in the LAI group could
have affected the primary outcome of the pain score in the
2 groups. Although helpful in terms of generalizability, the
clinical heterogeneity (age of participants, types of control
groups, and graft harvesting techniques) may have also
caused variability in results.

The choice between LAI and RNB for pain manage-
ment in ACL reconstruction should be individualized,
considering patient preferences, institutional resources,
and a balance between pain control and opioid use. Fur-
ther research in this area is warranted to refine analgesic
techniques and optimize outcomes for patients undergoing
ACL reconstruction. Regarding postoperative pain control,
the LAI group showed similar clinical effects when com-
pared to the conventional RNB group, while maintaining
similar opioid consumption postoperatively and decreas-
ing the risk for any adverse effects of morphine. In sum-
mary, this technique offers a simpler method of achieving
pain relief without the motor weakness associated with
RNB. It also allows surgeons to perform ACL reconstruc-
tion in institutions without specialized anesthesia for RNB.
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