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Abstract
Background: Inconsistent results have been obtained regarding postoperative pain control using local infiltration and epidural
analgesia for patients after total knee or hip arthroplasty (TKA and THA). We therefore conducted a meta-analysis of randomized
controlled trials (RCTs) to assess the efficacy and safety of local infiltration vs epidural analgesia for TKA and THA.

Methods:Electronic searches were conducted on PubMed, EmBase, and the Cochrane library to identify eligible RCTs conducted
up to February 2020. Weighted mean difference (WMD) and relative risk with 95% confidence interval (95%CI) were applied to
calculate pooled effect estimates between local infiltration and epidural analgesia using the random-effects model.

Results:Seven RCTs including a total of 412 TKA patients, and three RCTs including a total of 200 THA patients were selected for
this meta-analysis. We noted that local infiltration was associated with lower visual analog scale (VAS) scores at rest after 48hours
(WMD: �1.31; 95%CI: �2.44 to �0.18; P= .024) and 72hours (WMD: �0.95; 95%CI: �1.39 to �0.52; P< .001) for patients with
TKA, while local infiltration significantly reduced VAS scores at rest after 12hours for patients with THA (WMD:�1.00; 95%CI:�1.49
to �0.51; P< .001). Moreover, local infiltration was associated with lower VAS scores during movement after 48hours in TKA
patients (WMD: �1.08; 95%CI: �1.86 to �0.29; P= .007), while there were higher VAS scores during movement after 24hours for
patients with THA (WMD: 1.06; 95%CI: 0.67 to 1.45; P< .001). Furthermore, we noted that local infiltration was associated with
higher flexion angles compared with epidural analgesia after 24hours (WMD: 7.11; 95%CI: 2.30–11.93; P= .004), 48hours (WMD:
6.69; 95%CI: 3.78 to 9.59; P< .001), and 72hours (WMD: 5.19; 95%CI: 0.95–9.44; P= .016). There were no significant differences
between local infiltration and epidural analgesia for the length of hospital stay, nausea, or wound infection.

Conclusions: Local infiltration is superior to epidural analgesia for postoperative pain control after TKA, whereas for THA patients
inconsistent results were obtained at various times.

Abbreviations: CI= confidence interval, RCTs= randomized controlled trials, RR= relative risk, THA= total hip arthroplasty, TKA
= total knee arthroplasty, WMD = weighted mean difference.
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1. Introduction

Total joint arthroplasty is a common orthopedic operation, and
total knee arthroplasty (TKA) and total hip arthroplasty (THA)
are 2 types of successful surgical intervention for improving the
quality of life of patients with end-stage osteoarthritis.[1,2] The
rates of TKA and THA are increasing worldwide, by an estimated
100% and 30% between 2000 and 2015, respectively, and the
rate is expected to increase 4-fold by 2030.[3,4] Although the
overall patient satisfaction is high for patients after TKA and
THA, these patients often experience severe pain. Therefore,
effective pain control plays an important role in early ambulation
and results in better functional outcomes.[5] Moreover, effective
pain control could increase overall patient satisfaction and
decrease the economic costs owing to shorter hospital stays.[6,7]

Epidural infusion using catheters placed on the subarachnoid
space and the peripheral nerves are widely used for patients with
acute or chronic pain.[8] Continuous epidural infusion is an
effective approach for postoperative pain control and applies low
doses of medication, which reduces the potential adverse events.[8]

mailto:zhanghuan010@126.com
http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0
http://dx.doi.org/10.1097/MD.0000000000022674


Liu et al. Medicine (2020) 99:44 Medicine
However, the benefits of epidural infusion are balanced by the
increased risks of urinary retention, hypotension, pruritus, and
motor block.[9,10] Currently, local infiltration containing various
constituents are widely used for postoperative pain control, giving
sufficient pain control without interfering with lower extremity
motor strength.[11] The use of local infiltration to the surgical site
could therefore achieve effective analgesia for the treatment of
postoperative pain.[12] However, inconsistent results have been
observed regardingpostoperativepain control afterTKAandTHA
between local infiltration and epidural analgesia. Therefore, we
conducted a systematic review and meta-analysis of randomized
controlled trials (RCTs) to assess the efficacy and safety of local
infiltration vs epidural analgesia for patients after TKA or THA.
2. Methods

2.1. Ethics approval

Not applicable for a meta-analysis study.

2.2. Search strategy and selection criteria

The Preferred Reporting Items for Systematic Reviews andMeta-
Analysis Statement was applied to guide this systematic review
and meta-analysis.[13] Studies designed as RCTs and ones that
compared the treatment effectiveness between local infiltration
and epidural analgesia after TKA or THA were included in this
study. We systematically searched the PubMed, EmBase, and the
Cochrane library to identify trials conducted up to February
2020, using the following core terms: “local infiltration” OR
“periarticular injection” OR “intra-articular injection” AND
“knee arthroplasty” OR “knee replacement” OR “hip arthro-
plasty” OR “hip replacement.” Studies that had been completed
but not yet published were searched from the website http://
clinicaltrials.gov/ (US NIH) and the meta Register of Controlled
Trials.We also reviewed the reference lists of the identified studies
to identify any new RCTs that met the inclusion criteria.
The details regarding the inclusion criteria were as follows:
(1)
 Patients: after TKA or THA;

(2)
 Intervention: local infiltration;

(3)
 Control: epidural analgesia;

(4)
 Outcomes: visual analog scale (VAS) score at rest or during

movement after 12hours, 24hours, 48hours, and 72hours;
flexion angle after 24hours, 48hours, and 72hours; length of
hospital stay, nausea, and wound infection; and
(5)
 Study design: RCT.
The study selection process was carried out by 2 reviewers, and
any conflict between the 2 reviewers was resolved by an
additional reviewer’s evaluation of the full-text of the article.

2.3. Data collection and quality assessment

The following information was abstracted independently by 2
reviewers: first author’s name, publication year, country, sample
size, percentage male, mean age, type of operation, anesthesia,
intervention, control, and investigated outcomes. Any disagree-
ment between reviewers was settled by discussion until a
consensus was reached. The study quality was assessed using
the JADAD scale, on the basis of randomization, blinding,
allocation concealment, withdrawals and dropouts, and use of
intention-to-treat analysis.[14] The scoring system ranged from 0
to 5, and studies scoring 4 or 5 were considered high quality.
2

2.4. Statistical analysis

The treatment effectiveness between local infiltration and epidural
analgesia for VAS score at rest or during movement, flexion angle,
and the length of hospital stay were assigned as continuous data,
and theweightedmeandifference (WMD)with its 95%confidence
interval (CI) was calculated for each trial. The risk of nausea and
wound infection were assigned as categories data, and relative risk
(RR)with95%CIwas calculated for each trial before datapooling.
The pooled analyses for investigated outcomes were conducted
using the random-effects model.[15,16] Heterogeneity across
included studies were assessed by I2 and Q statistics, and
significant heterogeneity was defined as I2>50%or P< .10.[17,18]

Subgroup analyses were also conducted on the basis of time
endpoints and the type of operation. Publication biases for
investigated outcomeswere assessed by Egger and Begg tests.[19,20]

The inspection level for pooled results are 2-sided, andP< .05 was
regarded as statistically significant. The STATA software (Version
10.0; StataCorp, Texas, United States of America) was applied to
conduct all statistical analyses in this study.
3. Results

3.1. Literature search

A total of 1432 records were identified by electronic searches, and
950 studies were retained after duplicate records were excluded.
A further 903 studies were excluded because they reported
irrelevant titles or were not RCT design. The remaining 47 studies
were retrieved for further full-text evaluations, and a total of 10
RCTs were selected for final quantitative analysis.[21–30] No new
study met the inclusion criteria by reviewing the reference lists of
retrieved studies and the website http://clinicaltrials.gov/ (US
NIH) and the meta Register of Controlled Trials (Fig. 1).

3.2. Study characteristics

The baseline characteristics of the identified studies and included
patients are presented in Table 1. Seven of the RCTs included 412
TKA patients, and the remaining 3 trials included 200 THA
patients. Nine trials applied spinal anesthesia, and the remaining
trial used combined anesthesia. Five studies were conducted in
Europe, 3 trials were conducted in Asia, 1 study was conducted in
Turkey, and the remaining study was conducted in the USA.
Study quality was assessed using the JADAD scale: 2 studies
scored 5, 1 study scored 4, 6 studies scored 3, and the remaining
study scored 2.

3.3. Visual analog scale scores at rest

The breakdown number of studies for the effects between local
infiltration and epidural analgesia in patients after TKA on VAS
scores at rest after 12hours, 24hours, 48hours, and 72hourswere
4, 6, 4, and4, respectively (Fig. 2A).Wenoted that local infiltration
significantly reduced the at rest VAS score after 48hours (WMD:
�1.31; 95%CI:�2.44 to�0.18;P= .024; I2=80.5%;Pheterogeneity

= .002) and 72hours (WMD: �0.95; 95%CI: �1.39 to �0.52;
P< .001; I2=0.0%; Pheterogeneity= .515) compared with epidural
analgesia, whereas there were no significant differences between
local infiltration and epidural analgesia for at rest VAS scores after
12hours (WMD: �0.13; 95%CI: �0.92 to 0.66; P= .749; I2=
63.3%; Pheterogeneity= .043) or 24hours (WMD: �0.45; 95%CI:
�1.21 to 0.31; P= .249; I2=87.4%; Pheterogeneity< .001). Further-
more, although the Begg test found no significant publication bias
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Table 1

The baseline characteristics of included studies and patients.

Study
Publication

year
Country Sample

size
Percent of
male (%)

Mean
age (yr) Operation Anesthesia LIA EPA

JADAD
score

Klasen[21] 1999 Germany 20 0.0 69.5 TKA Spinal Single infiltration CPI (boluses of 2.5mg of mor-
phine)

4

Andersen[22] 2007 Denmark 75 46.7 61.5 THA Spinal Combination of wound infiltration
and a single-shot intra-
articular injection

CPI 3

Andersen[23] 2010 Denmark 40 65.0 68.0 TKA Spinal Combination of wound infiltration
and continuous intra-articular
injection

CPI 3

Spreng[24] 2010 Norway 66 36.4 66.5 TKA Spinal Single-shot intraoperative peri-
articular infiltration

CPI (ropivacaine 150mg and
epinephrine 0.5 mg)

5

Pandazi[25] 2013 Greece 41 NA NA THA Spinal Single-shot intraoperative
periarticular infiltration

CPI 3

Binici Bedir[26] 2014 Turkey 30 6.7 69.4 TKA Spinal Continuous peri-articular injection CPI 2
Tsukada[27] 2014 Japan 111 NA NA TKA Spinal Single-shot intraoperative peri-

articular infiltration
CPI 3

Kasture[28] 2015 India 75 33.3 67.4 TKA Spinal 300 ml of 0.125% bupivacaine
with 5 ml ketorolac injection

CPI (300 ml of 0.125% bupiva-
caine with 300 mcg fentanyl

injection)

5

Tsukada[29] 2015 Japan 70 NA NA TKA Spinal Single-shot intraoperative peri-
articular infiltration

CPI 3

Jules-Elysee[30] 2015 USA 84 52.4 64.3 THA Combined Single-shot intraoperative
periarticular infiltration

CPI 5

CPI= continuous epidural infusion; THA = total hip arthroplasty; TKA= total knee arthroplasty.

Review or meta-analysis (n=5)

    With other disease (n=9)

Articles identified after duplicate removed (n=950)   

Articles reviewed in details (n=47)

Articles excluded (n=37)

 10 studies included in meta-analysis

 

  Articles from PubMed, EmBase 

  and the Cochrane (n=1432)

No appropriate control  (n=23)

  Additional records identified

  from other sources (n=5)

  Abstracts and title excluded 

  during first screening (n=903)

Figure 1. PRISMA flowchart showing the study selection process.
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 Mean difference

 −2  0  2

 Study
 Mean difference
 (95% CI)

 12 hour

 Klasen 1999   1.27 ( 0.10, 2.43)

 Binici Bedir 2014  −0.33 (−1.17, 0.51)

 Tsukada 2014  −0.30 (−1.08, 0.47)

 Tsukada 2015  −1.01 (−2.15, 0.13)

 Subtotal  −0.13 (−0.92, 0.66); P=0.749
  (I-square: 63.3%; P=0.043)

 24 hour

 Klasen 1999   1.59 ( 0.71, 2.47)

 Andersen 2010  −2.30 (−3.63,−0.97)

 Spreng 2010  −1.10 (−1.96,−0.24)

 Binici Bedir 2014  0.00 (−0.01, 0.01)

 Tsukada 2014  −1.06 (−1.76,−0.37)

 Tsukada 2015  −0.28 (−1.27, 0.72)

 Subtotal  −0.45 (−1.21, 0.31); P=0.249
  (I-square: 87.4%; P<0.001)

 48 hour

 Andersen 2010  −2.80 (−3.94,−1.66)

 Spreng 2010  −1.80 (−2.88,−0.72)

 Tsukada 2014  −0.86 (−1.62,−0.10)

 Tsukada 2015   0.13 (−0.95, 1.21)

 Subtotal  −1.31 (−2.44,−0.18); P=0.024
  (I-square: 80.5%; P=0.002)

 72 hour

 Andersen 2010  −1.55 (−2.65,−0.45)

 Spreng 2010  −1.10 (−1.85,−0.35)

 Tsukada 2014  −0.56 (−1.36, 0.24)

 Tsukada 2015  −0.83 (−1.78, 0.13)

 Subtotal  −0.95 (−1.39,−0.52); P<0.001
  (I-square: 0.0%; P=0.515)

A

B  Mean difference
 −2  0  2

 Study
 Mean difference
 (95% CI)

 12 hour
 Pandazi 2013  −1.00 (−1.49,−0.51)

 Subtotal  −1.00 (−1.49,−0.51); P<0.001
  (I-square: ...; P=...)

 24 hour
 Andersen 2007   1.40 ( 0.43, 2.37)
 Pandazi 2013  0.00 (−0.31, 0.31)
 Jules−Elysee 2015   0.30 (−0.32, 0.92)

 Subtotal   0.43 (−0.24, 1.10); P=0.205
  (I-square: 73.6%; P=0.023)

 48 hour
 Andersen 2007  −1.20 (−2.20,−0.20)
 Jules−Elysee 2015  −0.20 (−0.89, 0.49)

 Subtotal  −0.63 (−1.60, 0.34); P=0.202
  (I-square: 61.4%; P=0.107)

 72 hour
 Andersen 2007  −1.10 (−1.54,−0.66)
 Jules−Elysee 2015  −0.10 (−0.68, 0.48)

 Subtotal  −0.62 (−1.60, 0.36); P=0.216
  (I-square: 86.2%; P=0.007)

Figure 2. Local infiltration vs epidural analgesia on visual analog scale pain scores at rest for total knee arthroplasty (A) and total hip arthroplasty (B) patients.
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for the at rest VAS score after TKA (P= .495), the Egger test
indicated significant publication bias for at rest VAS scores after
TKA (P= .008). These conclusions were not altered after
adjustment using the trim and fill method.[31]

The breakdown number of studies for the effects between local
infiltration and epidural analgesia in patients after THA on at rest
4

VAS score after 12hours, 24hours, 48hours, and 72hours were
1, 3, 2, and 2, respectively (Fig. 2B). We noted that local
infiltration was associated with a lower at rest VAS score after 12
hours (WMD: �1.00; 95%CI: �1.49 to �0.51; P< .001) as
compared with epidural analgesia, whereas there were no
significant differences between local infiltration and epidural



  Mean difference
 −2  0  2

 Study
 Mean difference
 (95% CI)

 24 hour
 Andersen 2010  −2.40 (−4.20,−0.60)
 Spreng 2010  −0.28 (−1.45, 0.89)
 Tsukada 2014   0.38 (−0.44, 1.20)

 Subtotal  −0.56 (−1.93, 0.80); P=0.419
  (I-square: 73.9%; P=0.022)

 48 hour
 Andersen 2010  −2.30 (−3.93,−0.67)
 Spreng 2010  −0.89 (−2.10, 0.33)
 Tsukada 2014  −0.74 (−1.49, 0.01)

 Subtotal  −1.08 (−1.86,−0.29); P=0.007
  (I-square: 31.9%; P=0.230)

 72 hour
 Andersen 2010  −2.40 (−3.79,−1.01)
 Spreng 2010  −1.47 (−2.53,−0.41)
 Tsukada 2014  −0.16 (−0.93, 0.61)

 Subtotal  −1.25 (−2.55, 0.05); P=0.060
  (I-square: 78.2%; P=0.010)

 Mean difference
 −2  0  2

 Study
 Mean difference
 (95% CI)

 24 hour

 Andersen 2007   0.60 (−0.51, 1.71)

 Pandazi 2013   1.00 ( 0.51, 1.49)

 Jules−Elysee 2015   1.50 ( 0.67, 2.33)

 Subtotal   1.06 ( 0.67, 1.45); P<0.001
  (I-square: 0.0%; P=0.407)

 48 hour

 Andersen 2007  −1.50 (−3.02, 0.02)

 Jules−Elysee 2015   0.70 (−0.33, 1.73)

 Subtotal  −0.33 (−2.48, 1.82); P=0.766
  (I-square: 82.0%; P=0.019)

 72 hour

 Andersen 2007  −2.40 (−3.35,−1.45)

 Jules−Elysee 2015   0.40 (−0.47, 1.27)

 Subtotal  −0.99 (−3.74, 1.75); P=0.478
  (I-square: 94.5%; P<0.001)

A

B

Figure 3. Local infiltration vs epidural analgesia on visual analog scale pain scores during movement for total knee arthroplasty (A) and total hip arthroplasty (B)
patients.
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analgesia for at rest VAS scores after 24hours (WMD: 0.43; 95%
CI: �0.24 to 1.10; P= .205; I2=73.6%; Pheterogeneity= .023), 48
hours (WMD: �0.63; 95%CI: �1.60 to 0.34; P= .202; I2=
61.4%; Pheterogeneity= .107), or 72hours (WMD: �0.62; 95%CI:
�1.60 to 0.36; P= .216; I2=86.2%; Pheterogeneity= .007). There
was no significant publication bias for the at rest VAS scores after
THA (PEgger= .824; PBegg= .711).
5

3.4. Visual analog scale scores during movement

The breakdown number of studies for the effects between local
infiltration and epidural analgesia in patients after TKA on VAS
scores during movement after 24hours, 48hours, and 72hours
were 3, 3, and 3, respectively (Fig. 3A). We noted that local
infiltration significantly reduced VAS scores during movement

http://www.md-journal.com


 Mean difference
 −2  0  2

 Study
 Mean difference
 (95% CI)

 24 hour
 Spreng 2010   2.00 (−5.30, 9.30)
 Tsukada 2014   9.60 ( 3.42, 15.78)
 Tsukada 2015   9.30 ( 1.50, 17.10)

 Subtotal   7.11 ( 2.30, 11.93); P=0.004
  (I-square: 28.7%; P=0.246)

 48 hour
 Spreng 2010   7.00 ( 1.79, 12.21)
 Tsukada 2014   5.70 ( 1.54, 9.86)
 Tsukada 2015   8.60 ( 2.11, 15.09)

 Subtotal   6.69 ( 3.78, 9.59); P<0.001
  (I-square: 0.0%; P=0.754)

 72 hour
 Spreng 2010   7.00 ( 2.55, 11.45)
 Tsukada 2014   1.04 (−3.76, 5.84)
 Tsukada 2015   7.90 ( 2.06, 13.74)

 Subtotal   5.19 ( 0.95, 9.44); P=0.016
  (I-square: 53.9%; P=0.114)

Figure 4. Local infiltration vs epidural analgesia on flexion angles for total knee arthroplasty patients.
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after 48hours (WMD:�1.08; 95%CI:�1.86 to�0.29; P= .007;
I2=31.9%; Pheterogeneity= .230) compared with epidural analge-
sia, while there were no significant differences between groups for
VAS scores duringmovement after 24hours (WMD:�0.56; 95%
CI: �1.93 to 0.80; P= .419; I2=73.9%; Pheterogeneity= .022) or
72hours (WMD: �1.25; 95%CI: �2.55 to 0.05; P= .060; I2=
78.2%; Pheterogeneity= .010). We noted significant publication
bias for VAS scores during movement for patients after TKA
(PEgger= .015; PBegg= .076). This conclusion was not changed
after adjustment using the trim and fill method.[31]

The breakdown number of studies for the effects between local
infiltration and epidural analgesia in patients after THA on VAS
scores during movement after 24hours, 48hours, and 72hours
were 3, 2, and 2, respectively (Fig. 3B). We noted that local
infiltration was associated with higher VAS scores during
movement after 24hours (WMD: 1.06; 95%CI: 0.67 to 1.45;
P< .001; I2=0.0%; Pheterogeneity= .407) compared with epidural
analgesia, while there were no significant differences between
groups for VAS scores during movement after 48hours (WMD:
�0.33; 95%CI: �2.48 to 1.82; P= .766; I2=82.0%; Pheterogeneity

= .019) or 72hours (WMD: �0.99; 95%CI: �3.74 to 1.75;
P= .478; I2=94.5%; Pheterogeneity< .001). No significant publi-
cation bias for VAS scores during movement for patients after
THA was detected (PEgger= .247; PBegg= .133).
3.5. Flexion angle

The breakdown number of studies for the effects between local
infiltration and epidural analgesia in patients after TKA on
flexion angle after 24hours, 48hours, and 72hours were 3, 3,
and 3, respectively (Fig. 4). We noted local infiltration was
associated with higher flexion angles after 24hours (WMD: 7.11;
95%CI: 2.30–11.93; P= .004; I2=28.7%; Pheterogeneity= .246),
6

48hours (WMD: 6.69; 95%CI: 3.78–9.59; P< .001; I2=0.0%;
Pheterogeneity= .754), or 72hours (WMD: 5.19; 95%CI: 0.95–
9.44; P= .016; I2=53.9%; Pheterogeneity= .114) compared to
epidural analgesia. No significant publication bias for flexion
angle for patients after TKA was detected (PEgger= .466;
PBegg= .175).

3.6. Length of hospital stay

Data for the effect of local infiltration vs epidural analgesia on the
length of hospital stay were available in five studies. We noted
local infiltration was not associated with the length of hospital
stay as compared with epidural analgesia (WMD: �0.83; 95%
CI: �1.67 to 0.00; P= .051; I2=95.0%; Pheterogeneity< .001;
Fig. 5). Subgroup analyses indicated no significant differences
between local infiltration and epidural analgesia for patients after
TKA (WMD: �0.61; 95%CI: �1.95 to 0.74; P= .376) or THA
(WMD: �1.25; 95%CI: �3.55 to 1.06; P= .289). There was no
significant publication bias for the length of hospital stay
(PEgger= .108; PBegg= .462).

3.7. Adverse events

Data for the effects of local infiltration vs epidural analgesia on
the risk of nausea and wound infection were available in 6 and 4
studies, respectively. The pooled RR indicated that local
infiltration was associated with a lower risk of nausea compared
to epidural analgesia (RR: 0.47; 95%CI: 0.24–0.93; P= .030;
I2=81.4%; Pheterogeneity< .001; Fig. 6). Moreover, there were no
significant differences between local infiltration and epidural
analgesia on the risk of wound infection (RR: 2.05; 95%CI:
0.43–9.80; P= .370; I2=0.0%; Pheterogeneity= .634; Fig. 7). The
results of the subgroup analyses did not find any significant



  Mean difference
 −5  0  5

 Study
 Mean difference
 (95% CI)  % Weight

 THA

 Andersen 2007  −2.45 (−3.24,−1.66)  18.3 

 Jules−Elysee 2015  −0.10 (−0.42, 0.22)  21.3 

 Subtotal  −1.25 (−3.55, 1.06); P=0.289
  (I-square: 96.6%; P<0.001)

 39.6 

 TKA

 Andersen 2010  0.00 (−0.72, 0.72)  18.9 

 Spreng 2010  −2.00 (−2.60,−1.40)  19.8 

 Kasture 2015   0.15 (−0.04, 0.34)  21.7 

 Subtotal  −0.61 (−1.95, 0.74); P=0.376
  (I-square: 95.6%; P<0.001)

 60.4 

 Overall  −0.83 (−1.67, 0.00); P=0.051
  (I-square: 95.0%; P<0.001)

 100.0 

Figure 5. Local infiltration vs epidural analgesia on the length of hospital stay.
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differences between local infiltration and epidural analgesia for
the risk of nausea or wound infection. There was no significant
publication bias for nausea (PEgger= .180; PBegg= .260) and
wound infection (PEgger= .409; PBegg=1.000).
  Risk r
 .3  1

 Study

 THA

 Andersen 2007

 Subtotal

 TKA

 Klasen 1999

 Spreng 2010

 Tsukada 2014

 Kasture 2015

 Tsukada 2015

 Subtotal

 Overall

Figure 6. Local infiltration vs epidura
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4. Discussion
The current systematic review and meta-analysis was based on
RCTs and compared the efficacy and safety of local infiltration vs
epidural analgesia for patients after TKA or THA. This study
 atio
 5

  Risk ratio
 (95% CI)  % Weight

  0.56 ( 0.27, 1.17)  17.3 

  0.56 ( 0.27, 1.17); P=0.121
  (I-square: ...; P=...)

 17.3 

  0.89 ( 0.61, 1.29)  20.5 

  1.13 ( 0.49, 2.56)  16.6 

  0.09 ( 0.02, 0.36)  11.5 

  0.44 ( 0.23, 0.85)  18.1 

  0.25 ( 0.10, 0.59)  16.1 

  0.44 ( 0.18, 1.05); P=0.064
  (I-square: 86.1%; P<0.001)

 82.7 

  0.47 ( 0.24, 0.93); P=0.030
  (I-square: 81.4%; P<0.001)
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Figure 7. Local infiltration vs epidural analgesia on the risk of wound infection.
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included a total of 412 TKA patients and 200 THA patients from
7 and 3 RCTs, respectively. The findings of this study revealed
that local infiltration showed lower VAS scores at rest compared
to epidural analgesia after 48hours and 72hours for TKA
patients, while local infiltration was associated with lower VAS
scores at rest after 12hours for THA patients. Moreover, local
infiltration was associated with lower VAS scores during
movement after 48hours for TKA patients, whereas local
infiltration was associated with higher VAS scores at movement
after 24hours for THA patients. Furthermore, the levels of
flexion angle after 24hours, 48hours, and 72hours for TKA
patients who received local infiltration were significantly higher
than for patients who received epidural analgesia. Finally,
patients who received local infiltration had a reduced risk of
nausea as compared with those who received epidural analgesia.
Several systematic reviews and meta-analyses have already

compared the treatment effectiveness between local infiltration
and epidural analgesia for patients after TKA or THA. A meta-
analysis conducted by Yan et al suggested that local infiltration
provides better pain relief and a larger range of motion in TKA
patients, while local infiltration did not yield significant effects on
the length of hospital stay and complications.[32] Moreover, they
pointed out that local infiltration was associated with poor pain
relief during movement at 24hours. Li et al conducted a meta-
analysis of 7 RCTs and found that local infiltration did not give
better pain control after TKA as compared with epidural
analgesia, but that local infiltration was associated with a better
range of motion, shorter hospital stay, and lower risk of
nausea.[33] However, the analyses for other results were not
stratified by time endpoints and the type of operation, and several
other trials were not included. Therefore, we conducted a
systematic review and meta-analysis to compare the treatment
effectiveness between local infiltration and epidural analgesia for
patients after TKA or THA.
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The results summary revealed that local infiltration was
associated with lower VAS scores at rest after 48hours and 72
hours for patients after TKA. Although most included trials
reported similar results or trends, a study conducted by Tsukada
et al found no significant difference between local infiltration and
epidural analgesia.[29] This result could explained by the fact that
this study compared the efficacy of periarticular injection with
epidural analgesia for patients after TKA, and ignored other
regional analgesia regimens or intravenous patient-controlled
analgesia regimens. Furthermore, although we noted that local
infiltration significantly reduced VAS scores at rest after 12hours
for THA patients, this result was based on only 1 included
trial,[25] causing the pooled conclusion to be variable and
requiring further verification. Finally, local infiltration was
associated with lower VAS scores during movement after 48
hours in TKA patients, and all included trials reported a similar
trend. Notably, local infiltration was associated with higher VAS
scores during movement after 24hours for THA patients. This
result could be attributed to the various analgesia regimens
employed.
The results summary revealed that local infiltration was

associated with higher flexion angles after 24hours, 48hours,
and 72hours in TKA patients. These results could be explained
by the pain scores in the local infiltration group being lower than
that for epidural analgesia. The use of methylprednisolone
acetate could extend pain control and aid flexion.[34] Local
infiltration affects only the surgical area, and does not interfere
with the muscle strength of the lower limbs.[11] Several other
characteristics assigned to local infiltration and epidural analge-
sia could affect the treatment effects of total joint arthroplasty,
which should be addressed in further large-scale studies.[35–40] In
addition, although the pooled results showed no significant
differences between groups for the length of hospital stay, for
either TKA or THA patients, a lower trend was detected for
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patients who received local infiltration. Local infiltration may
protect against the risk of nausea as compared with epidural
analgesia, whereas there was no significant difference between
groups for the risk of wound infection. These results were
analyzed on the basis of a small number of included studies, and
the conclusions are not stable.
Several limitations of this study should be acknowledged:
(1)
 most of the included trials investigated the treatment
effectiveness between local infiltration and epidural analgesia
for TKA patients, and only 3 trials included THA patients,
affecting the robustness of the pooled results for THA
patients;
(2)
 the heterogeneity was not fully explained through the
stratified analyses based on the type of operation and time
endpoints;
(3)
 the analgesia regimens differed across the included trials,
which could affect the treatment effectiveness between local
infiltration and epidural analgesia, and contribute to
potential heterogeneity across the included trials;
(4)
 the analysis of this study was based on published articles, and
publication bias is therefore an inevitable limitation.

This study found that local infiltration gave a better or
equivalent efficacy for pain control as compared with epidural
analgesia for TKA patients, while the treatment effectiveness
between local infiltration and epidural analgesia for patients after
THA remains inconclusive. Moreover, the flexion angle in
patients who received local infiltration was significantly higher
than those who received epidural analgesia. Furthermore, the risk
of nausea for patients who received local infiltration was reduced
when compared with epidural analgesia. Further high quality
RCTs should be conducted to compare the treatment effective-
ness between local infiltration and epidural analgesia for patients
after THA.
Author contributions
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