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Background: Local infiltration anesthesia (LIA) and femoral nerve block (FNB) are commonly used
analgesia methods after total knee arthroplasty (TKA). However, there is no definitive conclusion about
which of these two analgesia modes is superior. Therefore, this study aimed to systematically evaluate the
analgesic effects of LIA and FNB after TKA.

Methods: We used the terms “total knee replacement, knee replacement, total knee arthroplasty, knee
arthroplasty, local infiltration analgesia, periarticular infiltration, periarticular injection, intra-articular
infiltration, intra-articular injection, peripheral nerve block, femoral nerve block” to search the PubMed,
Cochrane Central Register of Controlled Trials, Embase, Web of Science, China National Knowledge
Infrastructure (CNKI), Wanfang, and Weipu databases. The search period was set from the date of
establishment of the database to September 2021. The Cochrane risk of bias tool was used to evaluate the
quality of the included studies, and network meta-analysis was performed using Statal4.0 and RevMan 5.30
software.

Results: Nine articles were included for analysis. The results of meta-analysis showed that compared with
LIA and FNB, the difference in opioid use [mean difference (MD) -4.35, 95% confidence interval (CI):
-7.26 to -1.45] was statistically significant. However, there was no significant difference between the static
visual analogue score at 24 hours postoperatively (MD 0.20, 95% CI: -0.91 to 1.31), the visual analogue
score for exercise visual analogy at 24 hours after surgery (MD 0.10, 95% CI: -0.12 to 0.32), and the length
of hospital stay (MD 0.05, 95% CI: -0.40 to 0.50).

Discussion: LIA and FNB have similar effects on pain relief after TKA, but LIA can reduce the use of
analgesic drugs and is easy to operate. Therefore, LIA can be used as the priority analgesic method for
patients with TKA. However, multi-center, large-sample, high-quality, randomized controlled trials are still

needed for further verification.
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Introduction

Total knee arthroplasty (TKA) is one of the most effective
and widely used treatments for end-stage osteoarthritis and
rheumatoid arthritis (1). Although effective pain control
after total knee replacement can speed up recovery, shorten
hospital stays, and reduce overall costs, the pain after total
knee replacement is usually very severe and difficult to
relieve (2). Local infiltration anesthesia (LIA) and femoral
nerve block (FNB) are common postoperative analgesia
methods and have been widely used clinically.

Although FNB is a widely accepted and commonly used
post-TKA regional anesthesia technique by doctors, there
are reports that some patients still experience significant
postoperative pain after receiving FNB (3,4). Compared
with peripheral nerve block, LIA is an alternative and
convenient anesthesia technique that is usually performed
by surgeons. At the same time, the efficacy and safety of
LIA are comparable to epidural anesthesia, FNB, and
intrathecal morphine (5). Therefore, anesthesia by LIA is a
good option to supplement FNB for pain relief after TKA
(6-8). However, as important analgesic methods of TKA,
a consensus has not yet been reached as to which of these
anesthesia methods, LIA or FNB, is more suitable for pain
relief.

Therefore, this article aims to systematically evaluate
the analgesic effects of LIA and FNB after TKA, in order
to provide a reference for the selection of the best analgesic
mode after TKA. We present the following article in
accordance with the PRISMA reporting checklist (available
at https://atm.amegroups.com/article/view/10.21037/atm-
22-286/rc).

Methods
Search strategy

We performed a literature search of English biomedical
databases (PubMed, Cochrane Central Register of
Controlled Trials, Embase, and Web of Science) and major
Chinese biomedical databases [China National Knowledge
Infrastructure (CNKI), Wanfang, and Weipu]. The
following search terms were used: “total knee replacement,
knee replacement, total knee arthroplasty, knee arthroplasty,
local infiltration analgesia, periarticular infiltration,
periarticular injection, intra-articular infiltration, intra-
articular injection, peripheral nerve block, femoral
nerve block”. The retrieval time was from the date of
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establishment of the database to September 2021.

Inclusion and exclusion criteria

The inclusion criteria were as follows: (I) research
subjects: the patients were adults who received total knee
replacement; (II) intervention measures: comparison of
two analgesia methods in the LIA and FNB groups; (I1I)
research type: prospective randomized controlled trial; and
(IV) the reported outcome indicators included one or more
of the following: the amount of opioids used, the static
visual analogue score at 24 h postoperatively, the exercise
visual analogue score at 24 h postoperatively, and the length
of hospital stay. The exclusion criteria were as follows: (I)
non-primary total knee replacement surgery, unicondylar
joint replacement, and knee arthroscopy; (I) the main data
is incomplete, and the author has not been contacted to
obtain valid data; (III) studies involving minor patients; and
(IV) retrospective research.

Article screening and data extraction

Two reviewers independently read the titles and abstracts
of the retrieved articles to determine their eligibility for
inclusion in this meta-analysis. If any reviewer believed
that an article met the inclusion/exclusion criteria, the full
text was reviewed and the data was extracted. Disputes
about the qualification of the articles were resolved through
discussion. If additional data was required, the reviewers
contacted the corresponding authors of the article to obtain
it. The patients included in this article were divided into
two groups: LIA group and FNB group. The data was also
independently extracted by two reviewers based on the pre-
established data sheet, including the author’s name, country,
year of publication, journal name, and number of patients.

Quality assessment

The Cochrane risk of bias tool was used to assess the quality
and risk of bias of the included articles. The evaluation
items included the following: random sequence generation,
allocation concealment, blinding of investigators and
subjects, blinded evaluation of research outcomes,
completeness of outcome data, selective outcome reporting,
and other biases. According to the evaluation, the biases
were classified into high-risk, low-risk, and unclear. Two
reviewers carried out the above process separately, and
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Figure 1 Flow diagram of the search, screening, and inclusion process.

differences were resolved through discussion.

Statistical analysis

Percentages and relative risk (RR) or mean difference (MD)
with 95% confidence interval (CI) were used to describe the
data, and the I’ test was used to test the heterogeneity of
the included articles. If the heterogeneity between studies
was small (P>0.1, I’'<50%), the fixed-effects model was used
to merge the effect sizes; however, if the heterogeneity
between studies was obvious (P<0.1, I">50%), the random
effects model was used to merge the effect size. And
the sensitivity analysis was carried out according to the
Cochrane systematic review method. Statistical analysis
and graphs were performed using Statal4.0 (StataCorp,
China) and RevMan 5.30 software provided by Cochrane
Collaboration. P<0.05 was considered to indicate a
statistically significant difference. A funnel plot was used to
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check the risk of publication bias.

Results
Search results and study characteristics

After the database confirmed the records and eliminated
records that did not satisfy the research, 927 records were
screened out. 735 records were obtained after excluding 192
low-quality records, and 241 reports not retrieved, finally
494 articles were retrieved. After reading the full texts and
excluding articles with incomplete data, non-randomized
controlled experiments, and those with no research
indicators according to the inclusion and exclusion criteria,
nine articles that could be used for meta-analysis were
finally obtained. The specific process is shown in Figure 1.
A total of 228 patients with LIA and 269 patients with FNB
were included in the nine articles. All of the selected articles
had a clear diagnosis and met the inclusion and exclusion
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Table 1 Basic characteristics of the study articles
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Author Country Year Journal LIA group (n) FNB group (n)
Affas et al. (9) Sweden 2011 Acta Orthopaedica 20 20
Kovalak et al. (10) Turkey 2015 Acta Orthop Traumatol Turc 30 30
Ashraf et al. (11) UK 2013 The Knee 19 21
Chaumeron et al. (12) France 2013 Clin Orthop Relat Res 29 30
Chenetal. (13) China 2014 Chinese Journal of General Practice 20 20
Choi et al. (14) Canada 2016 Anesth Analg 4 79
Kurosaka et al. (15) Japan 2016 J Arthroplasty 21 21
Moghtadaei et al. (16) Iran 2014 Iran Red Cres Med J 18 18
Varshney et al. (17) India 2019 Anaesthesia, Pain & Intensive Care 30 30

LIA, local infiltration anesthesia; FNB, femoral nerve block.

criteria. The remaining basic characteristics of the articles
are shown in Tuble 1.

The quality assessment results showed that in terms of
random sequence generation bias, one study was high risk,
six studies were low risk, and the risk of the remaining two
studies was unclear. For allocation concealment bias, two
studies were high-risk, six studies were low-risk, and the
risk of the remaining study was unclear. As for the blinding
biases of participants and researchers, four studies were
high-risk and five studies were low-risk. With regards to the
blinded bias of outcome evaluation, three studies were high-
risk, five studies were low-risk, and the risk of the remaining
study was unclear. All studies had a low risk of incomplete
outcome data bias. Regarding selective reporting domain
bias, five studies were low risk and four studies had an
unclear risk. As for other biases, six studies were low-risk,
and three studies had an unclear risk, as shown in Figure 2.

Meta-analysis results

The amount of opioids used within 24 h postoperatively
Based on the inclusion and exclusion criteria, a total of
seven articles were included for meta-analysis of the
differences in the use of opioids within 24 hours after
TKA by LIA and FNB anesthesia. The analysis results
showed that P=0.000 and I’=78.5%, suggesting that there
was heterogeneity in the opioid use between the two
analgesia methods, so the random effects model was used
for combination analysis. The combined effect size MD was
-4.35, 95% CI: (-7.26, -1.45), as shown in Figure 3. The
results of the comprehensive effect size test were Z=-2.935
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and P=0.003. Therefore, the meta-analysis results indicated
that there was a statistically significant difference in the
amount of opioids between the LIA and FNB groups at
24 hours after surgery.

Twenty-four hours resting visual analogy score after
operation

Seven articles were included for meta-analysis of the
difference between LIA and FNB anesthesia on the resting
visual analog score within 24 hours after TKA. The analysis
results showed that P=0.000 and I’=94.7%, suggesting that
there was heterogeneity in the resting visual analog scores
between the two analgesia methods, so the random effects
model was used for combined analysis. The combined
effect size MD was 0.20, 95% CI: (-0.91, 1.31), as shown in
Figure 4. The results of the comprehensive effect size test
were Z=0.359 and P=0.719. Therefore, the meta-analysis
results indicated that there was no statistical difference
between the LIA and FNB anesthesia groups in the 24 h
resting visual analog score after surgery.

Twenty-four hours exercise visual analogy score after
operation

Five articles were used for meta-analysis of the difference
between LIA and FNB anesthesia on the exercise visual
analog scores within 24 hours after TKA. The analysis
results showed that P=0.888 and I’=0.0%, suggesting that
there was homogeneity in the exercise visual analog scores
between the two analgesia methods, so the fixed effects
model was used for combined analysis. The combined
effect size MDD was 0.10, 95% CI: (-0.12, 0.32), as shown in
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Figure 2 Literature quality evaluation details.

Figure 5. The results of the comprehensive effect size test
were Z=0.878 and P=0.380. Therefore, the meta-analysis
showed that there was no statistical difference in the
exercise visual analog scores of the LIA and FNB anesthesia
groups at 24 hours after surgery.

Hospital stay

Five articles were included for meta-analysis of the
difference between LIA and FNB anesthesia on the length
of hospital stay after TKA. The analysis results showed
that P=0.067 and 1°=54.3%, suggesting that there was
heterogeneity in the length of hospital stay between the
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two analgesia methods, so the random effects model was
used for combined analysis. The combined effect size MD
was 0.05, 95% CI: (-0.40, 0.50), as shown in Figure 6. The
results of the comprehensive effect size test were Z=0.211
and P=0.833. Therefore, the meta-analysis results indicated
that there was no statistical difference in the postoperative
hospital stay between the LIA and FNB anesthesia groups.

Publication bias

A funnel plot was used to check the publication bias of the
amount of opioids used in the 24 h postoperatively. Analysis
of the funnel plots showed asymmetry, indicating that there
may be publication bias (Figure 7).

Risk of bias

Among the eligible studies, the random sequence generation
bias assessment showed that one article was high risk (17),
six articles were low risk (9,11,12,14-16), and the risk of the
remaining two articles was unclear (10,13). The allocation
concealment bias assessment showed that two articles were
high risk (15,16), six articles were low risk (9-12,14,17), and
the risk of the remaining article was unclear (13). For the
blinding biases of participants and researchers, four articles
were high risk (9,10,13,15) and five articles were low risk
(11,12,14,16,17). The outcome assessment blinding bias
analysis showed that three articles were high risk (9,10,13),
five articles were low risk (11,12,14,16,17), and the risk of
the remaining article was unclear (15). All studies had a
low risk of bias for incomplete outcome data. Regarding
selective reporting domain bias, five articles were low risk
(13-17) and four articles were unclear (9-12). As for other
biases, six articles were low risk (10,13-17) and three articles
had an unclear risk (9,11,12), as shown in Figure §.

Discussion

Pain is the most common complaint after TKA. Patients
often suffer from poor postoperative analgesia, resulting
in poor knee rehabilitation, slow functional recovery, and
prolonged hospital stay. This reduces the effectiveness
of treatment and also increases the economic burden of
patients (18). FNB is an injection of anesthetic around
the femoral nerve to achieve the purpose of pain relief, is
currently considered to be the best option for analgesia
after TKA (19,20), but continuous FNB has catheter loss,
catheter-related infection, and weakened quadriceps muscle
strength, which affect the postoperative functional activities
of patients and increases their risk of falls (1.6-2.7%) and
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and 95% CI). LIA, local infiltration anesthesia; FINB, femoral nerve block; MD, mean difference; CI, confidence interval.
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Figure 4 Forest plot of 24 h rest visual analogy score after surgery. Comparison of 24 h rest visual analogy score postoperatively between the

LIA and FNB anesthesia groups. Statistical method: inverse variance of the random effects model (MD and 95% CI). LIA, local infiltration

anesthesia; FNB, femoral nerve block; MD, mean difference; CI, confidence interval.

other issues, and some patients even require reoperation
(0.4%) (21). Since the innervation of the knee joint comes
from the femoral nerve, sciatic nerve and obturator nerve,
etc., blocking the femoral nerve alone cannot completely

© Annals of Translational Medicine. All rights reserved.

block the conduction of pain. There are still some patients
who feel pain and discomfort in the popliteal area behind
the knee joint. "To a certain extent, it also affects the patient’s
postoperative rehabilitation training.
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variance of the random effects model (MD and 95% CI). LIA, local infiltration anesthesia; FNB, femoral nerve block; MD, mean difference;

CI, confidence interval.

As one of the current multi-modal analgesic methods,
the introduction of LIA technology into joint replacement
surgery was first reported in 2008 (22), which involved the
application of a mixture of various analgesics (known as a
cocktail) during surgery or before sutures intra-articular
soft tissue injection. The main injection sites include
the posterior capsule of the knee joint, the collateral
ligament, the joint capsule incision, the quadriceps, and
the subcutaneous soft tissue. This technology eliminates
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the stimulation and conduction of pain caused by surgical
trauma to achieve the purpose of preventing and relieving
postoperative pain, and has the advantage of providing a
clear analgesic effect.

Ideal postoperative analgesia should not only provide
good pain control and minimal adverse reactions, but also
allow patients to move the knee joint as early as possible,
and should also be easy to operate. Compared with
FNB, LIA does not suffer from motor block and muscle
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strength decline during the rehabilitation period, which
is cheaper for patients, and faster and more convenient
for clinicians (16,18). At the same time, LIA does not
affect the quadriceps muscle strength of the adductor tube
block. A previous meta-analysis showed that LIA could
significantly improve the postoperative pain score and
opioid consumption (23). The results of this study also
showed that the effect of LIA is similar to that of FNB, but
it can reduce the use of opioids. In summary, LIA, which
is effective and safe and feasible for analgesia, may be a
more suitable choice for clinicians in pain control after total
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Figure 7 Funnel plot analysis of the possible publication bias
in the subgroup Of the amount of opioids used in the 24 h
postoperatively. RR, relative risk; MD, mean difference; SE,

standard error of the mean.
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knee replacement. It is also worth noting that the unskilled
operation of the doctor may affect the pain relief effect, and
it is necessary to impose practice.

However, the study has some limitations that should
be considered. Firstly, the number of included articles
was small, and the number of patient cases was also
small, which may bias the results of the meta-analysis.
Therefore, in the future, multi-center, large-sample studies
are needed. Secondly, because this study included fewer
outcome indicators, this led to incomplete analysis of many
functional rehabilitation results. Third, the influence of
publication bias on the results of the analysis should also
be considered. Finally, although local anesthetics, non-
steroidal anti-inflammatory drugs, and epinephrine are
the most commonly used combinations in peri-articular
infiltration as a mixture, the included analysis article reports
that the dosage is different, which is worthy of further study.
In addition to LIA and FNB, patient-controlled intravenous
analgesia and epidural analgesia should also be included in
the analysis in future studies.

Conclusions

In summary, the results of this meta-analysis suggest that
LIA and FNB are equally effective in relieving pain, and
both are suitable for analgesia after total knee replacement,
but LIA can reduce the use of analgesic drugs. Owing to
its ease of operation, LIA can be recommended as the
priority analgesia for patients with total knee replacement.
However, the conclusions of this study are limited by the

0% 25% 50% 75% 100%

. Low risk of bias

I:' Unclear risk of bias

. High risk of bias

Figure 8 The intensity and distribution of the quality risk of the articles included in the study.
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number and quality of the included studies, and thus, still
need to be verified by multi-center, large-sample, high
quality randomized controlled trials.
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