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KEYWORDS Abstract
Analgesia; Background: Recent randomized clinical trials have compared the perioperative use of Intrave-
Epidural analgesia; nous (IV) lidocaine and Thoracic Epidural Analgesia (TEA) for postoperative analgesia in patients
Lidocaine; undergoing abdominal surgery.
Meta-analysis Methods: A systematic search was conducted on Embase, Web of Science (all databases),

Cochrane Library, and PubMed on March 25, 2024, adhering to the Cochrane Handbook and
PRISMA guidelines.

Results: Out of 1261 screened studies, 6 were included. TEA provided superior pain relief on a 0
to 10 pain scale at rest compared to IV lidocaine at 2 (n = 335, MD = -0.72, 95% CI -0.19 to -1.25,
p = 0.007423, 1% = 83%) and 24 hours postoperatively (n = 402; MD = -0.18, 95% Cl -0.12 to -0.23; p
< 0.000001, 12 = 18%). However, no statistically significant differences were observed on pain
scores at rest at 48 and 72 hours. TEA provided superior pain relief on a 0 to 10 pain scale during
coughing at 24 hours postoperatively (n = 360; MD = -0.36, 95% CI -0.19 to -0.52, p = 0.000019,
12 = 2%), but no statistically significant differences were observed in pain scores on coughing at
48 and 72 hours. There were no statistically significant differences in postoperative nausea and
vomiting, time to first flatus, or length of hospital stay.
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Conclusions: TEA provides more effective postoperative pain relief compared to IV lidocaine
during the first postoperative day, as evidenced by analyses of pain both at rest and during

coughing.

© 2025 Sociedade Brasileira de Anestesiologia. Published by Elsevier Espafna, S.L.U. This is an
open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Introduction

Postoperative analgesia in abdominal surgery has been a
subject of debate. Although Thoracic Epidural Analgesia
(TEA) is considered the gold standard for such procedures,
several considerations regarding its use remain. Factors such
as the availability and the ease of administration of the anal-
gesic technique must be weighed against potential failure
rates and complications associated with the chosen method.
Moreover, the selected technique should align with the
patient’s specific pain management needs. In this context,
one important discussion point concerns the application of
TEA in laparoscopic surgeries, where there is uncertainty
regarding its clinical superiority over alternative approaches
for postoperative analgesia. "™

Adding to the uncertainty surrounding the clinical superi-
ority of TEA, recent studies have explored the potential use
of perioperative lidocaine infusion as a viable alternative for
abdominal surgeries, as it offers ease of administration and
broader availability. The debate surrounding this issue has
been reinforced by the recent publication of a randomized
clinical trial suggesting the non-inferiority of perioperative
intravenous lidocaine infusion compared to thoracic epidural
analgesia in major abdominal surgeries.*

A previous meta-analysis conducted by Weibel et al.,
which included 102 patients from two randomized clinical
trials, assessed pain at 24 and 48 hours postoperatively and
the time to the first bowel movement, but found no statisti-
cally significant differences in any of the outcomes ana-
lyzed.® However, their analysis was limited by the inclusion
of only two studies, which considerably weakened the
robustness of their conclusions.

With the emergence of new evidence, our meta-analysis
seeks to expand the previous analysis by leveraging greater
statistical power to evaluate whether the analgesic effect of
lidocaine is comparable to that of TEA and to determine
whether perioperative lidocaine infusion could serve as a
viable alternative to TEA for abdominal surgeries.

Methodology

The current systematic review explores the efficacy of periop-
erative lidocaine infusion compared to thoracic epidural anal-
gesia in managing postoperative pain in abdominal surgeries.
The methodology adheres to the guidelines outlined in the
Cochrane Handbook and follows the criteria recommended by
PRISMA (Preferred Reporting ltems for Systematic Reviews and
Meta-Analyses).®” We followed the recommendations of the
D’Souza et al. guideline for the presentation of our results.®

Registration

PROSPERO ID: CRD42024528707.

Eligibility criteria

The inclusion criteria followed the Population-Intervention-
Comparison-Outcome (PICO) principle, as follows: adult
patients undergoing abdominal surgeries (P), perioperative
lidocaine infusion (l), thoracic epidural analgesia (C), and
pain scores assessment (O). There were no restrictions on
including articles that presented non-inferiority methodol-
ogy. There was no distinction in the inclusion between stud-
ies that performed thoracic epidural analgesia based on
landmarks or based on fluoroscopy.

The exclusion criteria encompassed studies that were not
randomized clinical trials, involved patients undergoing
non-abdominal surgeries, employed lumbar epidural analge-
sia or regional anesthesia techniques other than thoracic
epidural analgesia, inadequately described the epidural
analgesia technique used, failed to administer intravenous
lidocaine infusion, or did not report pain score outcomes.

Search strategy

The search was conducted on electronic search engines:
PubMed, Embase, Cochrane Library and Web of Science (all
databases). Identified study protocols were checked for
results. The reference lists of all the included articles were
also reviewed for potential citation eligibility. There was no
restriction regarding language or publication date.

The full search strategy for all databases is available in
our Supplementary Material. The searches were conducted
on March 25, 2024. A new search was conducted before the
submission to the journal, with no new studies within our eli-
gibility criteria identified.

The identified documents were exported to a reference
manager (Rayyan) to remove duplicates.’ Two independent
reviewers (GRMW and RH) conducted a two-step selection
process. Initially, studies were screened based on titles and
abstracts, followed by a thorough review of the full texts of
the articles selected in the initial step. In cases of disagree-
ment, a third reviewer was consulted (FJLB).

Data extraction and synthesis

Parallel and independent duplicate data extraction was con-
ducted using standardized spreadsheets in Google Sheets.
This process covered various aspects including article identi-
fication, sample sizes, age, sex, type of surgery, ASA classifi-
cation, and outcome measures such as pain scores at rest
and on coughing at 1-4 hours postoperative, as well as at
the 12-, 24-, 48-, and 72-hour marks postoperative. Inpa-
tient time, time to first flatus, time to first bowel move-
ment, time to advancement to clear liquid diet and PONV
were also extracted.

Subsequently, the relevant data was organized by creat-
ing new tables to improve comprehensibility. When data was
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described as recorded but inaccessible, we reached out to
the corresponding author for data retrieval. For continuous
data extracted from studies that only provided sample
medians and ranges or first and third quartiles, calculations
were used to estimate the sample mean and standard
deviation.'®"" For data presented solely as images, Web-
PlotDigitizer 4.7 was utilized to extract the relevant data.'?

We contacted the corresponding authors of the studies by
Wongyingsinn et al.'®> and Jayaprabhu et al.' by email to
clarify the information presented in the articles, but we did
not receive a response.

Outcomes assessment

Our primary outcomes were the postoperative pain scores.
Other outcomes were considered secondary outcomes in our
analysis. To maintain the reliability and robustness of the
results and in accordance with the Cochrane Handbook, only
outcomes with three or more studies were included in the
analysis.

We assessed the quality of evidence for our primary out-
comes in duplicate using the Grading of Recommendations
Assessments, Development, and Evaluation (GRADE). "

Meta-analysis

We opted to utilize software R Studio and the meta package
v4 for conducting the meta-analyses to align with the guide-
lines proposed by D’Souza et al.® Odds Ratio (OR) with 95%
Confidence Intervals (95% Cl) was used to compare treat-
ment effects for categorical endpoints. The Mantel-Haenszel
(MH) method was used for the analysis. Mean Difference
(MD) with 95% Cl was used for continuous endpoints. Signifi-
cant heterogeneity was considered with IZ > 40%, and statis-
tical significance was set at p < 0.05, as suggested by the
Cochrane Handbook, chapter 10.10.2.° Heterogeneity was
assessed using the Restricted Maximum Likelihood (REML)
method. A random-effects model was used for analysis. R
software version 4.4.0 was used for statistical analysis.

Prediction intervals were used to better assess the preci-
sion of the estimates. A prediction interval provides a range
within which we expect a future observation to fall with a
certain level of confidence. While prediction intervals are
not directly used in the Grading of Recommendations,
Assessment, Development, and Evaluation (GRADE)
approach to assess the quality of evidence, they can indi-
rectly inform judgments about precision, which is one of the
factors considered in GRADE assessments.

Additionally, we present heterogeneity along with the
confidence interval for heterogeneity, which further enhan-
ces the reliability of the results in the GRADE assessment.®

Leave-one-out sensitivity analysis

We conducted a leave-one-out analysis for outcomes with
three or more studies to assess the robustness of the find-
ings. Changes in the significance of heterogeneity or shifts in
the direction of results were considered significant altera-
tions and described in the results. If there were no changes
in the significance of heterogeneity or shifts in the direction
of results, we described the outcome as consistent and not
dependent on individual studies.

Trial sequential analysis

A trial sequential analysis was conducted to assess the con-
sistency of the outcomes analyzed, with parameters set at a
type 1 error of 5% and a type 2 error of 20%.

Risk of bias assessment

For randomized clinical studies, the Revised Cochrane Risk-
of-Bias Tool for Randomized trial (RoB2) was used.®

Results
Study selection and characteristics

We screened 1261 manuscripts, as shown in the PRISMA flow-
chart (Fig. 1), and included 6 RCTs with 437 patients. 341719

Baseline characteristics are summarized in Table 1
(Table 1). Details on patient-controlled analgesia are avail-
able in Supplementary Table 1.

Primary outcomes

We analyzed resting pain scores at 2-, 12-, 24-, 48-, and 72-
postoperative hours, and cough pain scores at 24-, 48-, and
72-postoperative hours. Data on cough pain at 1—4 and 12
postoperative hours were unavailable.

We conducted the analysis using mean differences. Two
studies assessed pain using the Visual Analog Scale,'”" two
studies used the Numerical Pain Rating Scale,* ' and two stud-
ies employed the Verbal Rating Scale.'"® All described scales
assessed pain on a 0 to 10 scale, with 10 corresponding to the
highest levels of pain.

Dynamic pain outcomes were excluded due to limited
data. Due to methodological challenges and limitations in
the available literature, our analysis focused solely on com-
paring TEA with intravenous lidocaine. Therefore, our
review did not aim to evaluate the non-inferiority of lido-
caine.

In all the analyses described, the values presented for the
mean difference and confidence intervals refer to lidocaine
in comparison with TEA.

Postoperative pain assessment analysis at rest

Lidocaine was associated with increased pain scores at rest
in the first 2 and 24 postoperative hours. (n = 335,
MD = 0.72, 95% Cl 0.19 to 1.25, p = 0.007423, I* = 83%;
n = 402; MD = 0.18, 95% Cl 0.12 to 0.23; p < 0.000001,
1% = 18%).

At the 48- and 72-postoperative hours, results were not
statistically significant (n = 352; MD = 0.13, 95% CI -0.10 to
0.36, p = 0.253343, |2 = 0%, Pl -0.37 to 0.64; n = 431; MD = -
0.01, 95% C1-0.23 t0 0.21; p = 0.926858, |? = 0%).

Although 3 studies reported pain scores at the 12 postop-
erative hour mark, the article by Yazici et al. presented a
standard deviation of 0, rendering their data analysis unfea-
sible. Therefore, this analysis was not conducted.

The corresponding forest plots can be found in Figure 2.
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Figure 1

Postoperative pain assessment analysis on coughing

Lidocaine was associated with increased pain scores on
coughing in the 24 postoperative hour mark. (n = 360;
MD =0.36, 95% C1 0.19 to 0.52, p = 0.000019, I = 2%).

At the 48- and 72-postoperative hours, results were not
statistically significant (n = 310; MD = 0.21, 95% CI -0.05 to
0.46; p = 0.109637, 1* = 42%; n = 310; MD = 0.03, 95% CI -0.11
t00.17; p = 0.636252 I? = 0%).

The corresponding forest plots can be found in Figure 3.

Secondary outcomes

We analyzed time to first flatus, length of hospital stay, and
PONV. Results were not statistically significant (flatus:
n =192, MD = 4.25 hours, 95% CI -2.85 to 11.35, p = 0.240993,
> = 83%, Supplementary Figure 1; hospital stay: n = 437;
MD = -0.08 days, 95% CI -0.85 to 0.68, p = 0.831266, I* = 68%,
Supplementary Figure 2; PONV: n = 362, OR = 0.65, 95% Cl
0.40 to 1.07; 1> = 0%, Supplementary Figure 3).

The outcomes of morphine consumption at postoperative
days-1, -2 and -3, time to advancement to clear diet, time to
first bowel movement, and time to first analgesic rescue were
not analyzed due to two or fewer studies reporting on them.

Leave-one-out analysis

We conducted a leave-one-out analysis for outcomes with
three or more studies analyzed to assess the robustness of
the findings. The results of our leave-one-out analysis for
our primary outcomes are described in Table 2.

PRISMA flowchart.

The omission of Yazici et al.'® turned the result from time
to first flatus statistically significant in favor of TEA
(MD = 7.37, 95% Cl 1.21 to 13.53, I* = 54%). The results from
the length of hospital stay analysis were consistent and not
dependent on any single study. The omission of Swenson et
al."® turned the result from PONV analysis statistically signif-
icant in favor of intravenous lidocaine (OR = 0.59, 95% ClI
0.35t00.99, % = 0%).

Trial sequential analysis

Statistically significant results were deemed confirmed
only if they crossed the sequential monitoring boundaries,
favoring lidocaine when above the superior monitoring
boundary or TEA when below the inferior monitoring
boundary. Statistically significant results that did not sur-
pass the sequential monitoring boundaries were not con-
sidered confirmed. Additionally, we reported whether the
required information size was achieved. None of the anal-
yses reached the futility boundary. Outcomes that did not
reach the required percentage of the information size
necessary for analysis were identified. A detailed descrip-
tion of the primary outcome analyses is presented in
Table 2.

Concerning our secondary outcomes, none of the ana-
lyzed outcomes were deemed confirmed, nor did they
reach the required information size or reach the futility
boundary.

The corresponding images for each trial sequential analy-
sis are available in the Supplementary Material.



Table 1

Swenson et al.
2010

Kuo et al. 2006

Jayaprabhu et al.
2022

Casas-Arroyave et
al. 2023

TEA: Placed between the
8-12""T. - BUPI

0.125% + HM 6 mcg.mL™
at 10 mL.hr'; dose
adjusted post-surgery.

IV Lidocaine: Lidocaine
1-3 mg.min™".

TEA: Placed between the
6-12"T. - Lidocaine 2
mg.kg ™" for 10-min, then
3mg.kg'.hr.

IV Lidocaine: Lidocaine 2
mg.kg ™" for 10 min, then
3mg.kg'.hr .

TEA: Placed between the
8-10™" T. - BUPI 0.25%
bolus (3-5 mL), then 5-8
mL.hr’" intraoperatively.
PACU: 0.1%

BUPI + fentanyl 2 mcg.
mL" at 4-5 mL.hr'".

IV Lidocaine: Lidocaine 2
mg.kg " bolus, then 3 mg.
kg'.hr

TEA: Placed between the
6-10" T. - BUPI 0.1% + M
20mcg.mL"at 7 mL.hr'?;
IV Lidocaine: Lidocaine
1.5 mg.kg" bolus, then 1
mg.kg™.hr!

Baseline characteristics of the RCTs included.

Within 1-hour
postoperatively

Post-induction

30-min pre-surgery

30-min pre-surgery

Pre-induction

Pre-induction

Intraoperative

Induction

Until bowel func-
tion returned or
POD5

Until bowel func-
tion returned or
POD5

Until end of

surgery

Until end of
surgery

Until POD2

Until 30 mins in
PACU

Until POD3

Until POD1

No

No

Yes

Yes

Yes

Yes

Yes

Yes

20

22

20

20

16

19

104

106

46.1[14.3]

51.2 [17.5]

62.4[7.4]

62.8 [6.6]

51.1[12.4]

47.7 [15.8]

61.8[15]

60[16.1]

1-2

1-3

1-2

1-3

80

45

55

50

48.1

50

68.8

68.4

Open Colon
Resection

Colon Cancer
Resection

Laparoscopic Left-
Sided Colon and
Sphincter-Sparing
Rectal Resection

Open major
abdominal surgery
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Table 1 (Continued)

Wongyingsinn et
al. 2010

Yazici et al. 2021

TEA: Placed between the
8-9t™" T. — Lidocaine 2% (3
mL) and BUPI 0.25% bolus
(5-10 mL), then BUPI 5-8
mL.hr'" intraoperatively.
PACU: BUPI 0.1% + M 0.02
mg.mL™"

IV Lidocaine: Lidocaine
1.5 mg.kg " bolus, then 2
mg.kg".hr'" intraopera-
tively.

PACU: Lidocaine

1 mg.kg".hr

TEA: Placed between the
9-12"" T; PCEA with epi-
dural BUPI.

IV Lidocaine: Lidocaine
1.5 mg.kg " bolus, then
1.5 mg.kg™".hr .

Pre-induction

Pre-induction

Postoperatively

Induction

Until POD2

Until POD2

Until POD1

Until POD1

No

Yes

Yes

Yes

30

30

25

25

61[15]

58 [16]

57 [3]

63 [3]

1-3 63.4
1-3 63.4
1-3 0
1-3 0

Elective Laparo-
scopic Colorectal
Surgery

Major Oncologic
Gynecological
surgery

Mean [SD]; PCA, Patient-Controlled Analgesia; PCEA, Patient-Controlled Epidural Analgesia; TEA, Thoracic epidural analgesia; T, Thoracic vertebrae; BUPI, Bupivacaine; HM, Hydromorphone;

POD, Postoperative Day; IV, Intravenous; PACU, Post-Anesthesia Care Unit; M, Morphine.
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A) Pain scores at rest 2 hours postoperatively

Lidocaine IV TEA Mean Difference
Study Mean SD Total Mean SD Total MD 95% ClI  Weight IV, Random, 95% CI
Casas-Arroyave etal. 2023 440 240 106 340 270 104 100 [031;169] 229% ——
Jayaprabhu et al. 2022 372 224 19 249 190 16 123 [-0.13;2.60] 10.7% G
Kuo et al. 2006 334 050 20 235 098 20 099 [051;147] 28.7% —i—
Yazici et al. 2021 300 010 25 280 0.10 25 020 [0.14;0.26] 37.7%
Total (95% ClI) 170 165 0.72 [0.19;1.25] 100.0%
Heterogeneity: Tau® = 0.1917; Chi? = 17.26, df = 3 (P < 0.01); > = 83% [55%; 93%] ' ! ' )
Test for overall effect: Z = 2.68 (P = 0.007423) 2 -3 0 1 2
Favors Lidocaine IV Favors TEA
B) Pain scores at rest 24 hours postoperatively
Lidocaine IV TEA Mean Difference
Study Mean SD Total Mean SD Total MD 95% Cl  Weight IV, Random, 95% CI
Casas-Arroyave etal. 2023 320 1.60 106 270 1.70 104 050 [0.05;0.95] 1.5% -'—~—
Kuo et al. 2006 245 051 20 236 050 20 0.09 [-0.22;0.40] 3.0% T
Swenson et al. 2010 454 177 20 341 292 22 113 [-0.32;2.57] 0.1%
Wongyingsinn et al. 2010 1.79 155 30 118 210 30 061 [-0.33;1.54] 0.3%
Yazici et al. 2021 161 0.10 25 144 0.10 25 017 [0.11;023] 95.0% e
Total (95% CI) 201 201 0.18 [0.12;0.23] 100.0% 0
Heterogeneity: Tau® < 0.0001; Chi® = 4.85, df = 4 (P = 0.30); I> = 18% [0%; 83%] f ; : '
Test for overall effect: Z = 6.34 (P < 0.000001) -2 -1 0 1 2
Favors Lidocaine IV Favors TEA
C) Pain scores at rest 48 hours postoperatively
Lidocaine IV TEA Mean Difference
Study Mean SD Total Mean SD Total MD 95% ClI  Weight IV, Random, 95% CI
Casas-Arroyave etal. 2023 240 130 106 220 150 104 020 [0.18;0.58 36.7% f
Kuo et al. 2006 195 042 20 192 057 20 0.03 [-0.28;0.34) 55.2%
Swenson et al. 2010 255 197 20 299 378 22 -044 [-2.24;1.36) 1.6%
Wongyingsinn et al. 2010 1.50 1.95 30 073 161 30 077 [-0.13;1.68] 6.5%
Total (95% ClI) 176 176 0.3 [-0.10;0.36] 100.0% »
Heterogeneity: Tau® = 0; Chi® = 2.83, df = 3 (P = 0.42); I = 0% [0%; 85%) ' V J ' !
Test for overall effect: Z = 1.14 (P = 0.253343) Bz, =1 0 1 2
Favors Lidocaine IV Favors TEA
D) Pain scores at rest 72 hours postoperatively
Lidocaine IV TEA Mean Difference
Study Mean SD Total Mean SD Total MD 95% Cl Weight IV, Random, 95% CI
Casas-Arroyave et al. 2023 190 1.20 106 180 1.30 104 010 [-0.24,044) 41.5% —im—
Kuo et al. 2006 133 1055 20 147 049 20 -0.13 [-0.46;0.19] 45.5% ——
Swenson et al. 2010 188 1.86 20 190 1.58 22 001 [-1.06;1.03] 4.3%
Wongyingsinn et al. 2010 125 129 30 114 161 30 012 [-0.62;0.86] 8.7% F—
Total (95% CI) 176 176 -0.01 [-0.23;0.21] 100.0% -
Heterogeneity: Tau® = 0; Chi® = 1.08, df = 3 (P = 0.78); I* = 0% [0%; 85%)] J ) y ' '
Test for overall effect: Z = -0.09 (P = 0.926858) -1 05 0 0.5 1
Favors Lidocaine IV Favors TEA
Figure 2 Postoperative pain at rest analysis. Comparison of Pain Scores at Rest Between Perioperative Lidocaine Infusion and Tho-

racic Epidural Analgesia for Pain Management in Abdominal Surgery.

Risk of bias assessment

Two trials exhibited a low overall level of bias."*"'” Two trials
exhibited some concerns overall.”*'® Two trials exhibited a
high overall risk of bias.*"°

Casas-Arroyave et al.* presented a low risk of bias in all
domains analyzed by the RoB2, yet presented serious meth-
odological flaws, which might impair how reliable their
results are. However, their study exhibited serious methodo-
logical flaws that could compromise the reliability of their
findings. Specifically, it was reported that some patients did
not understand how to use the PCA, and there was no indica-
tion that patients were adequately instructed on its use.

This may suggest that some patients requested less analgesia
than they actually needed.

Kutay et al."® did not adequately estimate the effect of
assignment to intervention, as patients excluded in the
post-randomization process were not included in the final
analysis.

The image corresponding to the bias analysis is available
in Supplementary Figures 4 and 5.

Funding bias

Jayaprabhu declared no funding.™ Kuo et al.,"” Wongying-
sinn et al.,”® and Casas-Arroyave et al.* were funded by
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A) Coughing pain scores 24 hours postoperatively

Lidocaine IV TEA Mean Difference
Study Mean SD Total Mean SD Total MD 95% ClI  Weight IV, Random, 95% CI
Casas-Arroyave etal. 2023 300 1.36 106 295 155 104 005 [-0.35;044] 14.5%
Kuo et al. 2006 382 084 20 335 049 20 048 [0.05;0.90] 12.8%
Wongyingsinn et al. 2010 392 263 30 359 381 30 033 [-1.33;199] 1.0% :
Yazici et al. 2021 200 020 25 160 0.10 25 040 [031;049] 717% EE]
Total (95% ClI) } 181 i 179 036 [0.19;0.52] 100.0% 0
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Test for overall effect: Z = 4.28 (P = 0.000019) k| 0 1

. ) . Favors Lidocaine IV Favors TEA
B) Coughing pain scores 48 hours postoperatively
Lidocaine IV TEA Mean Difference
Study Mean SD Total Mean SD Total MD 95% Cl  Weight IV, Random, 95% CI
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Favors Lidocaine IV Favors TEA

C) Coughing pain scores 72 hours postoperatively

Lidocaine IV TEA Mean Difference
Study Mean SD Total Mean SD Total MD 95% ClI  Weight IV, Random, 95% CI

i

Casas-Arroyave et al. 2023 165 068 106 165 068 104 000 [-0.18;0.18] 57.8% -
Kuo et al. 2006 316 028 20 309 041 20 0.07 [015029] 413% -
Wongyingsinn et al. 2010 279 288 30 218 289 30 061 [-0.85;207] 0.9%
Total (95% ClI) ) 156 154 0.03 [-0.11;0.17] 100.0% >
Heterogeneity: Tau® = 0; Chi® = 0.81, df = 2 (P = 0.67); I* = 0% [0%; 90%] ! ! ! :
Test for overall effect: Z = 0.47 (P = 0.636252) =D . | 0 1 2

Figure 3  Postoperative pain on coughing analysis. Comparison

Favors Lidocaine IV Favors TEA

of Pain Scores on Coughing Between Perioperative Lidocaine Infusion

and Thoracic Epidural Analgesia for Pain Management in Abdominal Surgery.

governmental agencies or university research funds. Swen-
son et al.'® and Kutay et al."® did not disclose information
about funding. There is no evidence suggesting that our
analysis is influenced by funding bias.

Summary of findings

We present an evidence profile table (Table 3) and a sum-
mary of findings table (Table 2), both of which assess the
quality of evidence using the GRADE criteria.

Discussion

This study presents a systematic review and meta-analysis
comparing the efficacy of TEA versus intravenous lidocaine
for postoperative pain management. The main findings on
pain scores were as follows: 1) TEA provided superior analge-
sia with lower pain scores at the 2-hour mark for pain at
rest; 2) TEA provided slightly superior analgesia at the 24-
hour mark for both pain at rest and during coughing; these
were the only analyses confirmed by trial sequential analy-
sis; 3) No statistically significant differences in pain scores
were observed at the 48- and 72-hour time points. Regarding
the secondary outcomes evaluated, no statistically signifi-
cant differences were found, including time to first flatus,
length of hospital stay, and postoperative nausea and

vomiting. The lack of statistically significant differences for
certain outcomes should not be interpreted as equivalence
between the interventions but rather as inconclusiveness,
likely reflecting limitations in statistical power, variability in
study design, population heterogeneity, or methodological
inconsistencies among the included studies.

These results differ from those of the previous meta-anal-
ysis conducted by Weibel et al., which found no differences
in pain scores at the evaluated time points. The prior analy-
sis was markedly limited in statistical power, as it included
only 102 patients from two randomized clinical trials in the
subgroup comparing lidocaine and TEA.” In contrast, all pain
score analyses in the present study included a minimum of
300 patients, ensuring greater robustness and allowing for
the identification of statistically significant results, with
some confirmed through trial sequential analysis. Of the six
randomized clinical trials included in our analysis, three
were published after the meta-analysis by Weibel et al.,
highlighting ongoing efforts to identify effective alternatives
to thoracic epidural analgesia in abdominal surgeries. Thus,
our analysis provides a novel contribution to the existing lit-
erature by demonstrating that TEA offers slightly superior
analgesia compared to lidocaine on the first postoperative
day, whereas no statistically significant differences were
observed on the second and third postoperative days. This
suggests that the overall difference in analgesic efficacy
between these interventions is minimal. These findings



Table 2 Summary of findings.

Pain at rest 2h MD=0.72 (0.19 to -1.49t02.93 335 (4 RCTs) SO0 Very lowb¢ Omitting Yazici et al. Not confirmed by TSA; RIS
1.25) turns I% to 0%. Omitting not achieved
Casas-arroyave et al. or
Kuo et al. renders the
result statistically non-
significant
Pain at rest 24h MD=0.18 (0.12 to 0.09t00.26 402 (5 RCTs) BHOO Lowee Omitting Yazici et al. ren- Confirmed by TSA; RIS not
0.23) ders the result statisti- achieved
cally non-significant
Pain at rest 48h MD =0.15 (-0.06 to -0.37t0 0.64 352 (4 RCTs) @OOO Very lowe¢ The results were consis- Not confirmed by TSA; RIS
0.36) tent and not dependent not achieved
on any single study
Pain at rest 72h MD =-0.01 (-0.23 -0.49 to 0.47 352 (4 RCTs) @OOO Very low¢ The results were consis- Did not reach the required
to 0.21) tent and not dependent percentage of the informa-
on any single study tion size necessary for
analysis
Pain on cough 24h MD =0.36 (0.19 to -0.16 t0 0.88 360 (4 RCTs) OO0 Very lowb» Omitting Yazici et al. or Confirmed by TSA; RIS
0.52) Kuo et al. renders the achieved
result statistically non-
significant
Pain on cough 48h MD =0.21 (-0.05 to -2.17t0 2.59 310 (3 RCTs) DOOO Very low=<¢ Omitting Kuo et al. turns Not confirmed by TSA; RIS
0.46) the result statistically not achieved
significant in favor of TEA
and decreases I to 0%
Pain on cough 72h MD =0.03 (-0.11 to -0.87 t0 0.94 310 (3 RCTs) @O0 Very lowa-ce The results were consis- Did not reach the required

0.17)

tent and not dependent
on any single study

percentage of the informa-
tion size necessary for
analysis
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The corresponding risk, its 95% Confidence Interval, and its 95% Prediction Intervals were calculated by R software. Cl, Confidence Interval; Pl, Prediction Interval; MD, Mean Difference; TSA,
Trial Sequential Analysis; RIS, Required Information Size.

@ Downgraded for imprecision due to the fact that the 95% Pl around the effect size was large.

b Downgraded once due to high heterogeneity.

¢ Downgrade once due to high risk of bias.

9 Not downgraded for imprecision since the 95% Pl and the 95% Cl around the effect size are narrow.

¢ Downgrade once due to despite low statistically low heterogeneity, this low heterogeneity was not confirmed by 95% Cl.

 In comments, we describe the results from the leave-one-out analysis.
Summary of Findings Table of Perioperative Lidocaine Infusion vs. Thoracic Epidural Analgesia for Pain Management in Abdominal Surgery.
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Table 3

Pain at rest 2h

Pain at rest 24h

Pain at rest 48h

Pain at rest 72h

Pain on cough 24h

Pain on cough 48h

Pain on cough 72h

High risk of bias

High risk of bias

High risk of bias

High risk of bias

High risk of bias

High risk of bias

High risk of bias

GRADE Evidence profile of primary outcomes.

High I? statistic

(95% CI 12 64% to
94%)

Low I statistic.

Not confirmed
(95% CI 12 0% to
83%)

Low |2 statistic.
Not confirmed
(95% CI I 0% to
85%)

Low I statistic.
Not confirmed
(95% CI 12 0% to
85%)

High |2 statistic
(95% ClI 12 83%
to 96%)

Low I? statistic.
Not confirmed
(95% CI 12 0% to
90%)

Low I? statistic.
Not confirmed
(95% CI 1> 0% to
90%)

Different pain
scores scales

Different pain

scores scales

Different pain
scores scales

Different pain
scores scales

Different pain
scores scales
Different pain

scores scales

Different pain
scores scales

Potential
imprecision

Not suspected

Potential
imprecision

Potential
imprecision

Potential
imprecision
Potential

imprecision

Potential
imprecision

Not suspected

Not suspected

Not suspected

Not suspected

Not suspected

Not suspected

Not suspected

MD =0.72 (0.19
to 1.25)

MD =0.18 (0.12
t00.23)

MD =0.15
(-0.06 to 0.36)

MD = -0.01
(-0.23 t0 0.21)

MD =0.36 (0.19
t00.52)
MD =0.21

(-0.05 to 0.46)

MD =0.03
(-0.11t0 0.17)

335 (4 RCT)

402 (5 RCTs)

352 (4 RCT)

352 (4 RCTs)

360 (4 RCTs)

310 (3 RCTs)

310 (3 RCTs)

DOO0 Very

low

SO0 Low

BOOO Very

low

SOOO0 Very

low
SO0 Very
low
SO0 Very

low

BOOO0 Very

low

Evidence Profile Table of Perioperative Lidocaine Infusion vs. Thoracic Epidural Analgesia for Pain Management in Abdominal Surgery.
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reinforce the potential viability of intravenous lidocaine as
an alternative to TEA for postoperative pain management
and underscore the importance of further studies to deter-
mine its clinical significance.

Discussions remain regarding potential alternatives to
TEA, particularly strategies that, while statistically inferior,
may not demonstrate clinically relevant differences when
considering the perioperative management proposed by the
ERAS protocol.® Additionally, the analgesic benefits of TEA
do not necessarily accelerate postoperative recovery in
either open or laparoscopic surgeries and may even prolong
hospital stay in the context of laparoscopic procedures.?’?
In this context, lidocaine may represent a viable alternative,
as no statistically significant differences in pain scores were
observed at the 48- and 72-hour time points. This suggests
that with proper perioperative management, particularly
focusing on the first postoperative day, the choice of analge-
sic technique may be guided by the availability and ease of
implementation within individual practices and healthcare
settings.

Besides the randomized controlled trials included in this
analysis, observational studies offer valuable supplementary
data on the comparison between TEA and intravenous lido-
caine. Tejedor et al. evaluated these interventions in cytor-
eductive surgery, and found that, although lidocaine
infusion was associated with higher opioid consumption com-
pared to TEA, the level of analgesia provided was similar.®
Taking a different approach, Terkawi et al. investigated
these two interventions in major abdominal surgeries,
where TEA included opioids as part of the regimen. In this
case, lidocaine infusion provided comparable analgesia and
was also associated with reduced opioid consumption.?’
Although not included in our systematic review, these obser-
vational studies contribute valuable insights into the com-
parison between TEA and lidocaine infusion, particularly
regarding their effects on opioid consumption.

The study by Casas-Arroyave et al., included in this
review, analyzed the non-inferiority of intravenous lidocaine
compared to TEA in patients undergoing open abdominal sur-
geries.” They defined non-inferiority as achieving a non-infe-
riority margin of less than or equal to 1 for dynamic pain
scores. The study concluded that intravenous lidocaine was
non-inferior to TEA for dynamic pain scores at 24-hours.
However, some authors underscore factors that should be
considered in the analysis of the study by Casas-Arroyave et
al. Coppens et al. pointed out that despite Casas-Arroyave
et al. reporting the non-inferiority of intravenous lidocaine,
the dynamic pain scale’s prespecified non-inferiority margin
was exceeded by the 95% Cl, and patients receiving intrave-
nous lidocaine analgesia required a greater number of res-
cue analgesics. This suggests a clinically significant
difference in analgesia favoring TEA.?® Banik et al., how-
ever, highlighted the low failure rate for epidural catheter
placement in the Casas-Arroyave et al. study (0.9%) as a
potential bias, noting that studies by Leurcharusmee et al.,
Arnuntasupakul et al. and Hermanides et al., employing sim-
ilar techniques, observed failure rates ranging from 23% to
32%.29—32

Regarding safety-related outcomes, no statistically sig-
nificant difference was identified between the interventions
in the limited variables that could be analyzed. Complica-
tions related to epidural catheters are specific to epidural
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analgesia; thus, the possibility of failure should be consid-
ered when choosing a postoperative analgesia strategy. For
instance, in the included studies, epidural analgesia was not
administered to one patient (0.9%) in the study by Casas-
Arroyave et al.* due to difficulty in advancing the epidural
catheter, one patient (5%) in the study by Swenson et al."®
experienced epidural catheter dislodgement, and one
patient (4%) in the study by Yazici et al."” had their epidural
catheter accidentally removed.

This study is subject to some limitations. First, there is
considerable variability in the application of systemic lido-
caine across the included studies, encompassing differences
in dosage and duration of infusion, ranging from the end of
surgery to several days postoperatively. Furthermore, clini-
cal heterogeneity - including variations in the type of
abdominal surgery — may have influenced our analysis. Addi-
tionally, the high risk of bias in certain studies poses a fur-
ther limitation. While some outcomes lacked sufficient
statistical power to detect differences, this should not be
interpreted as evidence that a difference would necessarily
emerge with a larger sample size. The absence of statisti-
cally significant findings must be interpreted cautiously, as it
reflects the available data and should not imply a predisposi-
tion toward a specific effect. Lastly, our results were
assessed as having low to very low certainty of evidence
based on the GRADE evaluation.

Nevertheless, our study offers valuable insights for future
research. In forthcoming studies comparing the efficacy of
these two interventions, it is crucial to provide comprehen-
sive details on epidural placement and to assess the failure
rate using verification methods such as epidural waveform
analysis, as utilized by Arnuntasupakul et al.*' and Leurchar-
usmee et al.>? Moreover, assessing lidocaine levels is essen-
tial due to the diverse strategies described for perioperative
lidocaine infusion in the literature, as the effectiveness of
analgesia may depend on the chosen strategy. Complications
specifically associated with each type of analgesia utilized
should be thoroughly examined, including issues related to
catheterization in epidural analgesia and events of systemic
toxicity associated with the intravenous use of lidocaine.
Finally, consistent reporting of dynamic pain scores and
standardization of lidocaine infusion protocols should be
implemented.

Regarding clinical implications, our results suggest the
need to optimize analgesia on the first postoperative day for
patients undergoing abdominal surgeries with lidocaine infu-
sion to achieve pain relief comparable to that provided by
TEA. It is also crucial to recognize that some patients may
have contraindications to TEA, underscoring the importance
of alternative strategies such as lidocaine infusion.

Conclusion

TEA provides superior pain control in the early postoperative
period, while intravenous lidocaine achieves comparable
analgesia after the first day. These findings hold particular
relevance within ERAS protocols, in which a balance
between optimal analgesia and early postoperative recovery
is essential. The choice between TEA and intravenous lido-
caine should be guided by clinical circumstances, patient-
specific factors, and institutional resources. Future research
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should standardize lidocaine infusion protocols, rigorously
assess epidural placement, and consistently report dynamic
pain outcomes to enhance postoperative pain management.
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