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ABSTRACT

Objectives Hysterectomy or myomectomy is a common
gynaecological procedure that results in moderate

to severe acute postoperative pain, which can cause
many adverse effects. This study aimed to compare the
postoperative analgesic efficacy, opioid consumption,
quality of postoperative recovery (QOR) and adverse
reactions of intravenous coinjection of lidocaine and
dexmedetomidine versus lidocaine or dexmedetomidine
alone in gynaecological surgery.

Design Systematic review and meta-analysis was
performed.

Data sources The PubMed, Embase, Cochrane Library
and Web of Science databases were used to access the
articles. Electronic databases were searched for eligible
studies published before 1 May 2024.

Eligibility criteria All randomised controlled trials
(RCTs) were included in the final analysis in which the
intraoperative intervention group received intravenous
coinjection of lidocaine and dexmedetomidine, and the
control group received intravenous injection of lidocaine or
dexmedetomidine alone in gynaecologic procedures.
Data extraction and synthesis Study retrieval, literature
screening, data extraction and risk of bias assessment
were performed independently by two reviewers. The
quality of included studies was assessed by the Cochrane
Collaboration Risk of Bias (ROB V.2.0). Data were
expressed as standardised mean difference, weighted
mean difference or relative risk with 95% CI. Review
Manager V.5.4 was used for data analysis.

Results A total of five RCTs were included, involving

672 patients, of which 224 patients received coinjection
of lidocaine and dexmedetomidine. The results revealed
that coinjection of lidocaine and dexmedetomidine was
superior to individual lidocaine in the visual analogue
scale (VAS) scores at 1 hour (MD=-0.90, 95%Cl (-1.11 to
—0.69), p<0.001), 2hours (MD=-0.99, 95%Cl (-1.19 to
—0.80), p<0.001), 4 hours (MD=-1.20, 95%Cl (-1.75 t0
—0.66), p<0.001), 6 hours (MD=-1.09, 95%Cl (—1.48 to
—0.70), p<0.001), 8 hours (MD=-1.22, 95%Cl (—1.61 to
—0.83), p<0.001) and 12hours (MD=-0.76, 95% Cl (-1.35
t0 -0.17), p=0.01) after surgery. Compared with the
dexmedetomidine group, the lidocaine+dexmedetomidine
group had low VAS scores at 1 hour (MD=-0.60, 95% Cl
(—0.83 to —0.37), p<0.001), 2 hours (MD=-0.70, 95% Cl
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= Relevant randomised controlled trials were included
in this systematic review and meta-analysis.

= The well-designed search strategies without lan-
guage or country restriction will offer a comprehen-
sive search.

= This paper followed the Preferred Reporting ltems
for Systematic Reviews and Meta-analyses guide-
lines for Systematic Reviews and Meta-Analyses.

= Despite conducting a comprehensive search, sever-
al of the final articles included came from the same
research group, which may have introduced poten-
tial bias.

= The limited data restrict the subgroup analysis con-
ducted in this study.

(—0.87 to —0.53), p<0.001), 6 hours (MD=-0.79, 95% Cl
(—0.98 to —0.59), p<0.001), 8 hours (MD=-0.77, 95% Cl
(=1.25 t0 -0.28), p=0.002) and 12 hours (MD=-0.56,
95% Cl (—1.00 to —0.11), p=0.01) after surgery. Coinjection
of lidocaine and dexmedetomidine resulted in significantly
lower postoperative opioid consumption, postoperative
nausea and vomiting and bradycardia than lidocaine alone
(all p<0.05). Compared with the dexmedetomidine group,
the lidocaine+dexmedetomidine group shortened the time
to intestinal transit resumption (p=0.003). Coinjection of
lidocaine and dexmedetomidine reduced intraoperative
opioid consumption and increased QOR scores compared
with lidocaine and dexmedetomidine alone (all p<0.05).
Conclusion Lidocaine combined with dexmedetomidine
had superior analgesic efficacy and safety. However, due
to the limitation in the number of available studies, more
large-scale, prospective RCTs are needed for further

investigation.

PROSPERO registration number

CRD42023384018.

INTRODUCTION

Hysterectomy or myomectomy is a common
gynaecological procedure that millions

of patients undergo every year worldwide
according to incomplete statistics. In China,
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this figure is about 2.8million cases per year.! These
gynaecological procedures can result in moderate to
severe acute postoperative pain, which can cause many
adverse effects, delay functional recovery, prolong
hospitalisation, induce chronic pain or opioid addic-
tion and increase medical costs.>™ Currently, opioids
are commonly used for postoperative analgesia. A large
cohort study demonstrated that 86% of patients received
multimodal analgesia, almost all of whom received opioid
analgesics.” Opioids are known to cause respiratory infec-
tions and depression, postoperative nausea and vomiting
(PONV), pruritus, urinary retention and hyperalgesia.®™
Therefore, the management of acute postoperative pain
remains challenging and the search for suitable adjuvants
to reduce opioid use is a long and arduous task.

Lidocaine is an amide local anaesthetic and class Ib
antiarrhythmic drug with analgesic, antihyperalgesia, and
anti-inflammatory effects and can be used as an adjuvant
to general anaesthesia.” '” Dexmedetomidine is a highly
selective 02 receptor agonist with sedative, analgesic
and anxiolytic effects.'’ Multiple studies have noted that
intravenous administration of lidocaine or dexmedeto-
midine can reduce early postoperative pain, promote
postoperative recovery and reduce opioid consump-
tion compared with intravenous saline administration
alone.””* However, the postoperative analgesic effect
of concomitant use of dexmedetomidine and lidocaine
is unclear. Ren et al'® showed that in patients with lung
cancer, there was no statistically significant difference in
visual analogue scale (VAS) score and quality of postoper-
ative recovery (QOR)-40 score 1 day after surgery between
the lidocaine+dexmedetomidine group and the lidocaine
or dexmedetomidine alone. Guo et al'® showed that after
thyroidectomy, there was no significant difference in
VAS score at 1 hour among the three groups. At 4hours,
the analgesic effect of the lidocaine+dexmedetomidine
group was better than that of the dexmedetomidine
group, but there was no significant difference between
the lidocaine+dexmedetomidine group and the lidocaine
group. However, Xu et al'” showed that VAS scores of the
lidocaine+dexmedetomidine group at lhour, 4hours,
8hours, 12hours and 24 hours after surgery were lower
than those of the lidocaine group or the dexmedetomi-
dine group. Therefore, this study aimed to conduct a
systematic review of published randomised controlled
trials (RCTs) to compare the postoperative analgesic effi-
cacy, opioid consumption, QOR and side effects of intra-
venous coinjection of lidocaine and dexmedetomidine
versus lidocaine or dexmedetomidine alone in gynaeco-
logical surgery.

MATERIALS AND METHODS

This paper followed the Preferred Reporting Items
for Systematic Reviews and Meta-analyses guidelines
for Systematic Reviews and Meta-Analyses.'® The study
protocol was registered in the International Prospective
Register of Systematic Reviews.

Patient and public involvement statement
None.

Search strategy

PubMed, Embase, Cochrane Library and Web of Science
were comprehensively searched using the search terms
“lidocaine” AND “dexmedetomidine.” from database
inception to 1 May 2024 (online supplemental table S1).

Inclusion and exclusion criteria
Inclusion criteria were as follows: (1) patients: under-
going gynaecological surgery and aged over 18 years old.
(2) intervention group: coinjection of dexmedetomidine
and lidocaine; (3) control group: injection of dexmede-
tomidine or lidocaine alone; (4) outcomes: the primary
outcome measure was postoperative pain scores, including
the visual analogue scale (VAS). Secondary outcome
measures included postoperative opioid consumption
within 24hours, the occurrence of PONV and time to
intestinal transit resumption; (5) type of study: RCTs.
Exclusion criteria were as follows: (1) case reports,
meta-analysis, reviews, conference papers and animal
experiments; (2) republished literature; (3) articles
where the full text cannot be obtained.

Literature screening and quality assessment

Two investigators independently screened the litera-
ture according to prespecified inclusion and exclusion
criteria. Any disagreements were discussed or decided
by a third researcher. The initially retrieved studies were
imported into Endnote software to screen out duplicates.
The titles and abstracts of the remaining articles were
read to conduct a preliminary literature screening. The
potentially eligible articles were then reviewed in full text
to determine the final inclusion.

Two researchers were responsible for the assessment
of the risk of bias. Any disagreements between the two
researchers were resolved by discussion with a third one.
Version 2 of the Cochrane risk-of-bias tool (RoB V.2) was
used to assess the risk of bias for each outcome of the
included RCTs through the following aspects: randomi-
sation process, deviations from intended interventions,
missing outcome data, outcome measurement and selec-
tive reporting of outcomes.'” The over risk of bias of
each aspect was rated as ‘high risk’, ‘low risk” or ‘some
concerns’. The highest level of bias across the individual
domains determined the overall RoB for each outcome of
each included study.

Data extraction

Data were extracted into custom tables by two researchers
independently. The following basic information was
extracted: first author, publication year, country, study
type, study group, sample size, patient age, body weight,
body mass index, operation time and usage and dosage
of lidocaine and dexmedetomidine. The extracted
primary outcome measures included resting VAS scores
at 1hour, 2hours, 4hours, 6hours, 8hours, 12hours,
24hours and 48 hours after surgery, while the recorded
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secondary outcomes included intraoperative and postop-
erative opioid consumption, the time to intestinal transit
resumption, QOR score and side effects.

Data analysis

Review Manager V.5.4 was used for data analysis. Contin-
uous data were expressed as standardised mean differ-
ence (SMD) or weighted mean difference (WMD) and
95% CI, and dichotomous data were expressed as rela-
tive risk (RR) and 95% CI. SMD was chosen when studies
used different scales, measures or units, and WMD was
chosen for continuous variables with the same units
and measures. The heterogeneity was determined by
combining I* and p values. °<50% and p=0.1 indicated
no significant heterogeneity between studies, in which
case a fixed-effects model was used; otherwise, there was
significant heterogeneity, and a random-effects model
was used. Sensitivity analyses were carried out to assess the
influence of each study on the pooled results through the
leave-one-out method. When the included studies >10,
Begg’s and Egger’s tests were used to determine publica-
tion bias. P<0.05 indicated that the difference was statisti-
cally significant.

RESULTS

Eligible studies and the characteristics

A preliminary search yielded 2955 studies, of which 2155
studies remained after the duplicates were excluded.
After reading the titles and abstracts of the articles,
2129 studies were excluded, and the remaining 26 arti-
cles were included for full-text assessment. Finally, five
papers were included'” **** (figure 1), with 672 patients,
of whom 224 received coinjection of lidocaine and
dexmedetomidine.

The five included articles were published between 2017
and 2023 with a sample size of 24-60. Among them, one
was on abdominal hysterectomy, three on laparoscopic
hysterectomy and the other one on robotic abdominal
hysterectomy. Patients who used opioids before surgery
were excluded.

In the lidocaine+dexmedetomidine group, lidocaine
(L.bmg/kg) and dexmedetomidine (0.5-1ug/kg) were
administered intravenously to all patients 10-15min before
anaesthesia. The drug infusion continued until 30min
before the end of the procedure or until wound suture, with
lidocaine infused at 1.5-2mg/kg.h and dexmedetomidine at

Identification of studies via databases and registers. ]

o Records identified from:
o Pubmed(n=297)

2 Embase(n=1596) .

c Databases(n=2955)

&5 Web of science(n=641)
— Cochrane library(n=421)

800 dupilcate litcratures were excluded

2155 references were obtained

After reading the titles and abstracts,2129

A4

Screening

references were excluded

26 references were obtained

Reports excluded:

5 references were obtained

Included

Figure 1

Full text not available(n=5)
Not meeting intervention(n=16)

PRISMA flow diagram. PRISMA, Preferred Reporting ltems for Systematic Reviews and Meta-analyses.
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Table 1 Baseline characteristics of the included studies
Sample Age, years BMI, kg/m?
size, n mean+SD mean+SD
Author Year Country Type of surgery (LD/L/D) (LD/L/D) (LD/L/D) Dose (LD)
Xu et al'” 2017 China Abdominal 60 46.9+6.6 24.4+2.0 L (Bolus:1.5mg/kg
hysterectomy 60 45.2+6.7 24.4+2.6 continuous:1.5mg/kg.h)
60 48.0+6.6 24.4+2 1 D (Bolus:0.5ug/kg
continuous:0.4 ug/kg.h)
Xu et al® 2023  China Laparoscopic 40 50.9+5.1 24.2+1.8 L (Bolus:1.5mg/kg
hysterectomy 40 50.8+6.6 24.5+2.0 continuous:1.5mg/kg.h)
40 49.6+5.6 28.9+1.9 D (Bolus:0.5ug/kg
continuous:0.4 ug/kg.h)
Xu et a*° 2021a  China Laparoscopic 60 46.6+4.4 22.5+1.3 L (Bolus:1.5mg/kg
hysterectomy 60 45.4+3.8 22.8+1.4 continuous:1.5mg/kg.h)
60 46.1+4.3 22.7+1.5 D (Bolus:0.5ug/kg
continuous:0.4 ug/kg.h)
Xu et al! 2021b  China Laparoscopic 40 47.3+5.4 24.0+2.2 L (Bolus:1.5mg/kg
hysterectomy 40 48.1+5.6 24.3+2.3 continuous:1.5mg/kg.h)
40 47.8+4.9 23.8+2.4 D (Bolus:0.5ug/kg
continuous:0.4 ug/kg.h)
Sivaji et al*® 2022 India Robotic abdominal 24 45.79+5.54 24.17+1.38 L (Bolus:1.5mg/kg
hysterectomy 24 46.42+5.73 24.57+2.18 continuous:2 mg/kg.h)
24 45.79+5.54 24.44+2.84 D (Bolus:1ug/kg

D, dexmedetomidine group; L, lidocaine group; LD, lidocaine+dexmedetomidine group.

0.4-0.5ug/kg.h. The baseline characteristics of the included
studies are displayed in table 1.

Quality assessment of the selected studies

The results of the RoB 2 assessment (online supplemental
figure S1 and figure 2) showed that the overall risk of
bias for VAS score was low. Regarding the randomisation
process, all five studies were randomised using a computer
random number generator, and assignments were
concealed in sequentially numbered opaque envelopes

containing the group allocation 1hour before anaes-
thesia. There was no significant imbalance, so they were
rated as ‘low risk’. Besides, all five studies were blinded to
participants, intervention providers and outcome asses-
sors, so they were rated as ‘low risk’. In terms of ‘Bias
due to missing outcome data’, four studies'” **~** had no
missing outcome data and they were rated as ‘low risk’.
One study® had a balanced number of missing outcome
data and the same reason for missing data between
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groups, as well as a small number of participants with
missing outcome data, so they were also rated as ‘low risk’.
As for ‘bias in outcome measurement’ and ‘bias in selec-
tive reporting of outcomes’, all five studies were rated as
‘low risk’ because they reported prespecified indicators
and collected data using the same measurement method.
For other outcome indicators, the risk of bias is shown in
Fig 5-6, online supplemental figures S2—S5.

Postoperative pain scores at rest

Coinjection of lidocaine and dexmedetomidine versus lidocaine
alone

All included studies were scored by VAS and the postoper-
ative pain scores at rest at 1 hour, 2hours, 4hours, 6 hours,
8hours, 12hours and 24hours were evaluated using
meta-analysis. The numbers of studies and participants
included at each time point in that order were 2 (n=84),
3 (n=124), 3 (n=124), 2 (n=100), 2 (n=100), 5 (n=224),
5 (n=224). In one study,” postoperative pain scores at
1hour, 2hours, 12 hours and 24 hours were automatically
excluded because the SD was zero. The results revealed
that coinjection of lidocaine and dexmedetomidine was
superior to individual lidocaine injection in the postoper-
ative analgesic effect at 1 hour (MD=-0.90, 95% CI (-1.11
to —0.69), p<0.001), 2hours (MD=-0.99, 95% CI (-1.19 to
-0.80), p<0.001, low heterogeneity), 4 hours (MD=-1.20,
95% CI (-1.75 to —0.66), p<0.001, high heterogeneity),
6hours (MD=-1.09, 95% CI (-1.48 to —0.70), p<0.001,
high heterogeneity), 8hours (MD=-1.22, 95% CI (-1.61
to —0.83), p<0.001, high heterogeneity) and 12hours
(MD=-0.76, 95%CI (-1.35 to -0.17), p=0.01, high
heterogeneity). The pain scores of the two groups were
not statistically significant at 24 hours (MD=-0.40, 95% CI
(-0.95 to 0.14), p=0.15, high heterogeneity) (figure 3).

Coinjection of lidocaine and dexmedetomidine versus
dexmedetomidine alone

The results indicated that coinjection of lidocaine and
dexmedetomidine was superior to individual dexmede-
tomidine injection at 1hour (MD=-0.60, 95% CI (-0.83
to —0.37), p<0.001), 2hours (MD=-0.70, 95% CI (-0.87 to
-0.53), p<0.001, low heterogeneity), 4 hours (MD=-0.50,
95% CI (-0.99 to -0.00), p=0.05, high heterogeneity),
6hours (MD=-0.79, 95% CI (-0.98 to —0.59), p<0.001,
low heterogeneity), 8hours (MD=-0.77, 95% CI (-1.25
to —0.28), p=0.002, high heterogeneity) and 12hours
(MD=-0.56, 95% CI (-1.00 to —0.11), p=0.01, high hetero-
geneity). The pain scores of the two groups were not
statistically significant at 24hours (MD=-0.30, 95% CI
(-0.79 to 0.19), p=0.23, high heterogeneity) (figure 4). In
one study,” postoperative pain scores at 1 hour, 2hours,
12hours and 24hours were automatically excluded
because the SD was zero.

Postoperative opioid consumption

Three studies reported postoperative opioid consump-
tion, and all patients (n=144) received patient-controlled
intravenous analgesia. A random-effects model was used

to analyse postoperative opioid consumption within
24hours. Subgroup analyses showed that postoperative
opioid consumption was significantly lower in the lido-
caine+dexmedetomidine group than thatin the lidocaine
group (SMD=-4.44, 95% CI (-8.24 to -0.64), p=0.02, high
heterogeneity), but no difference was found compared
with the dexmedetomidine group (SMD=-2.35, 95% CI
(-4.77 to —=0.07), p=0.06, high heterogeneity) (figure 5).

Intraoperative opioid consumption

Three studies reported intraoperative opioid consump-
tion (n=140). A random-effects model was used to
analyse intraoperative opioid consumption. Subgroup
analyses showed that intraoperative opioid consumption
was significantly lower in the lidocaine+dexmedetomi-
dine group than in the lidocaine (MD=-234.69, 95% CI
(-355.88 to -113.49), p=0.0001, high heterogeneity)
and dexmedetomidine (MD=191.01, 95% CI (-327.95
to -54.07), p=0.006, high heterogeneity) alone groups
(figure 6).

Postoperative nausea and vomiting

Two studies reported the incidence of PONV (n=100),
and a fixed-effect model was used to analyse PONV within
24hours after surgery. Subgroup analyses showed that
there was a significant difference in the incidence of
PONV between the lidocaine+dexmedetomidine group
and the lidocaine group (RR=0.67, 95% CI (0.46 to 0.96),
p=0.03, low heterogeneity); but there was no significant
difference compared with the dexmedetomidine group
(RR=0.81, 95% CI (0.55 to 1.20), p=0.29, low heteroge-
neity) (online supplemental figure S2).

Time to intestinal transit resumption

Three studies reported the time to intestinal transit
resumption (n=124). Subgroup analyses showed no signif-
icant difference in time to intestinal transit resumption in
the lidocaine+dexmedetomidine group compared with
the lidocaine group (MD=-2.38, 95% CI (-8.88 to 4.12),
p=0.47, high heterogeneity); but there was a significant
difference compared with the dexmedetomidine group
(MD=-5.71, 95% CI (-9.50 to —1.92), p=0.003) (online
supplemental figure S3).

Bradycardia

Three studies reported the incidence of perioperative
bradycardia (n=124). Subgroup analysis showed that the
incidence of bradycardia in the lidocaine+dexmedetomi-
dine group was significantly higher than that in the lido-

caine group (RR=6.02, 95% CI (1.63 to 22.21), p=0.007, !

high heterogeneity), and there was no significant differ-
ence between the lidocaine+dexmedetomidine group
and the dexmedetomidine group (RR=1.10, 95% CI (0.78
to 1.55), p=0.58, high heterogeneity) (online supple-
mental figure S4).

QOR score
Onlytwostudiesreported the QORscores (n=80). Subgroup
analysisshowed thatthelidocaine+dexmedetomidine group
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Experimental Control Mean Difference Mean Difference
_ Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI Year IV, Random, 95% CI
1.1.11h
Xu (2017) 1.8 06 60 27 06 60 100.0% -0.90 [-1.11, -0.69] —._
Sivaji (2022) 3 0 24 5 1 24 Not estimable
Subtotal (95% CI) 84 84 100.0%  -0.90 [-1.11, -0.69] -

Heterogeneity: Not applicable
Test for overall effect: Z = 8.22 (P < 0.00001)

1.1.22h
Sivaji (2022) 2 0 24 4 0 24

Xu (2021b) 18 06 40 29 06 40 452%
Xu (2021a) 18 06 60 27 07 60 548%
Subtotal (95% CI) 124 124 100.0%

Heterogeneity: Tau? = 0.00; Chi? = 1.24, df = 1 (P = 0.26); I = 20%
Test for overall effect: Z =9.95 (P < 0.00001)

1.1.34h

Xu (2017) 2 06 60 28 06 60 37.4%
Sivaji (2022) 11 24 3 1 24 27.8%
Xu (2023) 2 074 40 3 074 40 34.8%
Subtotal (95% CI) 124 124 100.0%

Heterogeneity: Tau? = 0.19; Chi? = 15.17, df = 2 (P = 0.0005); I* = 87%
Test for overall effect: Z = 4.34 (P < 0.0001)

1.1.4 6h

Xu (2021b) 1.7 06 40 3 08 40 47.4%
Xu (2021a) 1.7 06 60 26 08 60 52.6%
Subtotal (95% CI) 100 100 100.0%

Heterogeneity: Tau? = 0.06; Chi* = 3.84, df = 1 (P = 0.05); I> = 74%
Test for overall effect: Z = 5.46 (P < 0.00001)

1.1.58h
Xu (2017) 25 05 60 39 07 60 54.7%
Xu (2023) 2 074 40 3 074 40 45.3%
Subtotal (95% Cl) 100 100 100.0%

Heterogeneity: Tau? = 0.06; Chi? = 4.03, df = 1 (P = 0.04); 12 = 75%
Test for overall effect: Z=6.12 (P < 0.00001)

1.1.6 12h
Xu (2021a) 16 07 60 23 08 60 252%
Xu (2017) 27 06 60 41 05 60 258%
Xu (2021b) 16 07 40 25 08 40 245%
Xu (2023) 2 074 40 2 074 40 246%
Sivaji (2022) 10 24 2 075 24

Subtotal (95% Cl) 224 224 100.0%

Heterogeneity: Tau? = 0.34; Chi? = 56.15, df = 3 (P < 0.00001); I = 95%
Test for overall effect: Z=2.52 (P = 0.01)

1.1.7 24h
Xu (2021a) 09 06 60 1 07 60 252%
Xu (2021b) 13 06 40 1.7 07 40 24.6%
Xu (2023) 1 056 40 1074 40 246%
Xu (2017) 2 06 60 31 05 60 255%
Sivaji (2022) 0 o0 24 11 24

Subtotal (95% CI) 224 224 100.0%

Heterogeneity: Tau? = 0.29; Chi? = 58.76, df = 3 (P < 0.00001); I* = 95%
Test for overall effect: Z = 1.45 (P = 0.15)

Figure 3 Forest plot of postoperative pain scores at rest (coi
alone).

had a higher QOR score than the lidocaine (SMD=5.85,
95% CI (2.02 to 9.68), p=0.003, high heterogeneity) and
dexmedetomidine (SMD=3.09, 95% CI (1.27 to 4.92),
p=0.0001, high heterogeneity) alone groups (online
supplemental figure S5).

Publication bias
Egger’s funnel plot was not used to assess publication bias
because the number of included studies was less than 10.
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njection of lidocaine and dexmedetomidine versus lidocaine

DISCUSSION

This study is the first meta-analysis to compare the effects
of intravenous coinjection of lidocaine and dexmedeto-
midine on pain after gynaecological surgery. All related
RCTs were included to support our conclusion that
intravenous coinjection of lidocaine and dexmedetomi-
dine significantly lowered pain scores in the early period
(12hours) after gynaecological surgery, reduced opioid
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Experimental Control Mean Difference Mean Difference
_ Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI Year IV, Random, 95% CI
1.3.11h
Sivaji (2022) 3 0 24 4 0 24 Not estimable
Xu (2017) 1.8 06 60 24 07 60 100.0% -0.60 [-0.83, -0.37] i
Subtotal (95% CI) 84 84 100.0%  -0.60 [-0.83, -0.37]

Heterogeneity: Not applicable
Test for overall effect: Z = 5.04 (P < 0.00001)

1.3.22h
Xu (2021b) 18 06 40 25 06 40 44.0%
Xu (2021a) 18 06 60 25 07 60 56.0%
Sivaiji (2022) 2 0 24 3 0 24

Subtotal (95% Cl) 124 124 100.0%

Heterogeneity: Tau? = 0.00; Chi? = 0.00, df =1 (P = 1.00); I>= 0%
Test for overall effect: Z=7.86 (P < 0.00001)

1.3.3 4h

Sivaji (2022) 101 24 2 1 24 267%
Xu (2017) 2 06 60 26 05 60 385%
Xu (2023) 2 074 40 2 074 40 34.8%
Subtotal (95% CI) 124 124 100.0%

Heterogeneity: Tau? = 0.16; Chi? = 13.07, df = 2 (P = 0.001); I* = 85%
Test for overall effect: Z = 1.97 (P = 0.05)

1.3.4 6h

Xu (2021b) 1.7 06 40 26 07 40 44.3%
Xu (2021a) 1.7 06 60 24 08 60 55.7%
Subtotal (95% CI) 100 100 100.0%

Heterogeneity: Tau? = 0.00; Chi = 1.05, df = 1 (P = 0.30); I> = 5%
Test for overall effect: Z=7.94 (P < 0.00001)

1.3.58h

Xu (2017) 25 05 60 35 07 60 53.0%
Xu (2023) 2 074 40 25 0.74 40 47.0%
Subtotal (95% CI) 100 100 100.0%

Heterogeneity: Tau? = 0.11; Chi? = 6.30, df =1 (P = 0.01); 1> = 84%
Test for overall effect: Z = 3.07 (P = 0.002)

1.3.6 12h
Xu (2021a) 16 07 60 21 07 60 257%
Xu (2023) 2 074 40 2 074 40 24.4%
Sivaiji (2022) 10 24 11 24

Xu (2017) 27 06 60 38 08 60 257%
Xu (2021b) 16 07 40 22 08 40 24.3%
Subtotal (95% Cl) 224 224 100.0%

Heterogeneity: Tau? = 0.18; Chi? = 28.74, df = 3 (P < 0.00001); I = 90%
Test for overall effect: Z=2.47 (P =0.01)

1.3.7 24h
Xu (2023) 1 056 40 1074 40 245%
Xu (2017) 2 06 60 3 07 60 252%
Xu (2021a) 09 06 60 09 06 60 254%
Xu (2021b) 13 06 40 15 06 40 24.8%
Sivaji (2022) 0 o0 24 1 0 24

Subtotal (95% CI) 224 224 100.0%

Heterogeneity: Tau? = 0.23; Chi? = 46.73, df = 3 (P < 0.00001); I = 94%
Test for overall effect: Z=1.21 (P = 0.23)

Figure 4 Forest plot of postoperative pain scores at rest (coi
dexmedetomidine alone).

consumption, and improved QOR compared with either
lidocaine or dexmedetomidine alone.

VAS scores were used in all included studies. The results
showed that postoperative pain scores at 1, 2, 6, 8 and
12hours were significantly lower in the lidocaine+dexmede-
tomidine group than in the lidocaine or dexmedetomidine
alone groups, suggesting that either lidocaine or dexmede-
tomidine alone in analgesia after gynaecological surgery is
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Not estimable
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I 4

-1 -0.5 0 0.5 1
Favours [experimental] Favours [control]

njection of lidocaine and dexmedetomidine versus

inferior to the combination. This may be related to the differ-
ences in the concomitant use of the two drugs in terms of
analgesic mechanisms and control of postoperative inflam-
matory factors compared with their use alone.

At the level of the spinal cord, dexmedetomidine acts
on the o, receptors of the anterior and posterior synaptic
membranes of the spinal cord, inhibiting the release of
norepinephrine, thereby inhibiting the transmission of
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Experimental Control
r r Mean D Total Mean D T
1.6.1 Control-Lidnocain
Sivaji (2022) 114.17 16.19 24 256.25 16.36
Xu (2017) 5204 325 60 6975 439
Xu (2021a) 4202 165 60 4299 229
Subtotal (95% CI) 144

| Weigh

24 31.7%
60 34.0%
60 34.3%
144 100.0%

Heterogeneity: Tau? = 10.95; Chi? = 160.56, df = 2 (P < 0.00001); I* = 99%
Test for overall effect: Z = 2.29 (P = 0.02)

1.6.2 Control-Dexmedetomidine

Xu (2017) 5204 325
Xu (2021a) 4202 165
Sivaji (2022) 114.17 16.19

Subtotal (95% CI)

60
60
24
144

646.1
423.3
177.71 1

45.4
20.4
6.81

60 33.6%
60 34.0%
24 32.4%
144 100.0%

Std. Mean Difference

IV, Random, 95Y

-8.59 [-10.47, -6.71]
-4.56 [-5.24, -3.87]
-0.48 [-0.85, -0.12]
-4.44[-8.24, -0.64]

-3.16 [-3.71, -2.62]
-0.17 [-0.52, 0.19]
-3.79 [-4.76, -2.81]
-2.35 [-4.77, 0.07]

Heterogeneity: Tau? = 4.45; Chi? = 109.00, df = 2 (P < 0.00001); 1> = 98%
Test for overall effect: Z = 1.90 (P = 0.06)

Figure 5 Forest plot of postoperative opioid consumption.

pain signals to the brain. At the supraspinal level, dexme-
detomidine acts on the nucleus locus coeruleus of the
brainstem to activate the descending medulla—spinal
noradrenergic pathway, thereby inhibiting pain trans-
mission.”* Lidocaine mainly exerts central and periph-
eral analgesic effects by blocking sodium ion channels.”
The analgesic efficacy of the two drugs was significantly
enhanced by the combination. In addition, Xu et alfound
that the combined injection of lidocaine and dexme-
detomidine significantly reduced plasma IL-1, IL-6 and
TNF-o levels after the surgery and 2 hour postoperatively,
and reduced pain at 2, 6 and 12hours compared with
dexmedetomidine injection alone.'” This suggests that
the combined use of the two drugs could further control
the secretion of inflammatory cytokines and reduce pain
intensity compared with dexmedetomidine use alone.
Furthermore, in our study, there was no significant differ-
ence in pain scores at 24hours postoperatively in the
lidocaine+dexmedetomidine group compared with the
lidocaine group or dexmedetomidine group alone. This
may be because the drug exerts a stable analgesic effect
for 24hours postoperatively, resulting in no significant
difference in pain scores among the three groups.

Std. Mean Difference Risk of Bias
| Year IV. Random, 95% CI ABCDETF
—— (11111
- (11111
= eeeeee
——
= (LI 11713
L (11111
- LT L LT )
‘
10 5 0 5 10

Favours [experimental] Favours [control]

Postoperative opioid consumption is also an important
indicator for evaluating postoperative analgesia. The
results showed that at 24hours postoperatively, opioid
consumption in the lidocaine+dexmedetomidine group
was significantly lower than that in the lidocaine group.
Studies have confirmed that dexmedetomidine works
synergistically with opioids and that dexmedetomidine
enhances the analgesic effect of opioids, thereby reducing
opioid consumption.*® However, there was no signifi-
cant reduction in postoperative opioid consumption in
the combined group compared with the dexmedetomi-
dine group, although postoperative opioid consumption
appeared to be lower in the combined group in the three
included studies. This phenomenon may be due to the
small sample size of the three included studies.

Three studies used remifentanil for both induction
and maintenance of anaesthesia and reported the total
amount of remifentanil used. The results showed that
intravenous coinjection of lidocaine and dexmedetomi-
dine significantly reduced intraoperative remifentanil
use compared with lidocaine and dexmedetomidine
alone. Lidocaine and dexmedetomidine exert their anal-
gesic effects through different mechanisms and reduce

Experimental Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean _SD Total Mean SD Total Weight IV, Random, 95% CI Year IV, Random, 95% CI ABCDEF
1.7.1 Control-Lidnocain
Xu (2021b) 550.6 621 40 8358 59.3 40 33.2% -285.20 [-311.81, -258.59] - (11111
Xu (2017) 7204 534 60 8439 472 60 33.5% -123.50 [-141.48, -105.52] = 000660
Xu (2023) 5424 636 40 838.8 61.8 40 33.2% -296.40 [-323.88, -268.92] - (11T IT]
Subtotal (95% CI) 140 140 100.0% -234.69 [-355.88, -113.49] —~ll—
Heterogeneity: Tau? = 11315.74; Chi? = 156.13, df = 2 (P < 0.00001); I? = 99%
Test for overall effect: Z = 3.80 (P = 0.0001)
1.7.2 Control-Dexmedetomidine
Xu (2017) 7204 531 60 787.1 488 60 33.5% -66.70 [-84.95, -48.45] = 0000060
Xu (2023) 5424 636 40 8013 717 40 332% -258.90 [-288.60, -229.20] - (11111
Xu (2021b) 550.6 621 40 799.2 689 40 33.2% -248.60 [-277.34,-219.86] - ecee6e
Subtotal (95% CI) 140 140 100.0% -191.01 [-327.95, -54.07] —li——
Heterogeneity: Tau? = 14468.17; Chi?> = 176.85, df = 2 (P < 0.00001); I> = 99%
Test for overall effect: Z = 2.73 (P = 0.006)

Figure 6 Forest plot of intraoperative opioid consumption.
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the anti-injury response, thus reducing intraoperative
remifentanil use. There may be a superimposed or syner-
gistic effect of lidocaine and dexmedetomidine. However,
the wide CIs for the combined results may be due to
the high internal variability of the data resulting from
different surgical procedures, and thus their accuracy
should be interpreted with more cautions.

PONV is the second most common complication after
postoperative pain, with an overall incidence of approx-
imately 30%, and women, non-smokers and opioid use
are all risk factors.”” A meta-analysis®™ revealed that
dexmedetomidine reduced the incidence of PONV by
inhibiting the release of catecholamine and opioid reten-
tion through parasympathetic tone. Ahn et al* showed
that intravenous infusion of lidocaine in laparoscopic
colon surgery could reduce the incidence of postopera-
tive nausea. Our study noted a significant difference in
the incidence of PONV in the lidocaine+dexmedetomi-
dine group compared with the lidocaine group, but no
significant difference was found when compared with
dexmedetomidine. It may be related to the fact that the
combination significantly reduces postoperative pain and
decreases the use of intraoperative and postoperative
opioids, which in turn mitigates complications such as
PONYV and slowed bowel movements.

Our study found that coinjection of lidocaine and
dexmedetomidine significantly reduced the time to intes-
tinal peristalsis compared with the lidocaine alone group,
but no significant difference was found when compared
with dexmedetomidine alone. Opioid consumption could
directly affect enteric opioid receptors, which further
delays the return of bowel activity.” This may explain why
the postoperative time to recovery of bowel function was
shorter in the combination group than in the lidocaine
group. Opioid consumption was significantly reduced
in the combination group compared with the lidocaine
group, both intraoperatively and postoperatively. Besides,
several studies have shown that dexmedetomidine
inhibits gastric emptying and promotes the recovery of
gastrointestinal function.”™ In addition, these results
should be viewed with caution due to the small sample
size of included studies, and more studies are expected to
be included in the future.

Dexmedetomidine infusion causes bradycardia, hypo-
tension, arrhythmias and prolonged sedation. Unfortu-
nately, hypertension and arrhythmias were not reported
in the included studies, and only one study® reported
the number of patients with a Ramsay sedation score of
>4 in the PACU. The combination groups did have more
patients with a Ramsay sedation score of >4 than the lido-
caine group. Three studies reported the incidence of
bradycardia, with a significantly increased incidence of
bradycardia in the combination group compared with
the lidocaine group. On the one hand, the heart rate
is slowed down due to dexmedetomidine’s activation of
cardiac beta receptors, and on the other hand, the heart
rate is affected due to dexmedetomidine’s activation of
alpha-2 adrenergic receptors, which dilate blood vessels."'

The QORis a widely used global scale for measuring quality
of recovery, of which the QOR-15 is a shortened version of
the QOR-40. The intravenous coinjection of lidocaine and
dexmedetomidine further improved the QOR than lido-
caine and dexmedetomidine alone. This improvement may
be related to better postoperative pain relief, reduced opioid
consumption, lower incidence of PONV and promotion of
bowel recovery in the combined group.

Notably, there was high heterogeneity in some of the
results, possibly due to differences in surgical procedures,
subjective measurements or small sample sizes. This
may reduce the reliability and stability of the combined
results. More large-sample, multicentre clinical studies
are expected in the future.

Unfortunately, four included studies were from the same
research group, which is indeed a limitation of our work.
Currently, research on intravenous coinjection lidocaine and
dexmedetomidine is limited. Foreign researchers are mainly
concerned about the efficacy of opioidHfree anaesthesia in
various surgical procedures. Opioid-free anaesthesia may
not provide the same analgesic effect as opioids. In addi-
tion, opioid-free anaesthesia requires experience and skills.
Notably, opioid-free anaesthesia will use more other drugs,
which undoubtedly increases the risk of side effects from
these drugs. Therefore, most studies we included focused
on reducing opioid consumption, as included studies were
mainly from China. These studies used similar experi-
mental designs with samples from the same region, limiting
the generalisability of the findings. Future studies should
consider more different study groups, different regions and
different types of surgeries, thus improving the reliability and
applicability of the findings. Besides, there are some other
limitations to our study. First, only 5 RCTs with 672 patients
were included. Thus, the conclusions need to be interpreted
with caution. More high-quality RCT5s are warranted. Second,
most included study populations were Asians, which may
limit the results due to racial differences in drug metabolism.
Finally, subgroup analyses were not conducted in this meta-
analysis due to limited studies.

CONCLUSIONS

In conclusion, the intravenous coinjection of lidocaine and
dexmedetomidine in gynaecological surgery is associated
with lower postoperative pain, reduced intraoperative opioid
use and improved QOR compared with either lidocaine or
dexmedetomidine alone. In addition, intravenous coinjec-
tion of lidocaine and dexmedetomidine significantly reduces
the incidence of PONV and postoperative opioid consump-
tion but increases the incidence of bradycardia compared
with lidocaine alone, and the combination group significantly
shortens the time to intestinal transit resumption compared
with dexmedetomidine alone. However, there was significant
heterogeneity among the different included studies. Due to
the insufficient number of studies, subgroup analyses could
not be performed to look for potential sources of hetero-
geneity. Therefore, more high-quality clinical studies are
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needed in the future to determine the analgesic effects of
intravenous coinjection of lidocaine and dexmedetomidine.
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