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ABSTRACT 

Aims: This study aimed to assess the efficacy of dexmedetomidine and lidocaine in gynecological postoperative follow-up. 

Methods: This study was conducted by using scientific databases (Scopus, ScienceDirect, Springer Link, and PubMed) to search for randomized controlled 

studies comparing intravenous dexmedetomidine and lidocaine in gynecological surgery patients with postoperative outcomes. 

Results: Out of 236 articles, four articles were included for analysis. Dexmedetomidine reduced the VAS score in 2 h (MD -0.30, p=0.001), 12 h (MD -0.39, 

p=0.004), and 24 h (MD -0.15, p=0.03) after operation. Additionally, the combination of dexmedetomidine and lidocaine reduced the VAS score in 2 h (MD 

-0.70, p<0.001) and 12 h (MD -0.81, p=0.03) after the operation. 

Conclusion: Thus, dexmedetomidine was more potent in reducing postoperative pain after gynecological surgery compared to lidocaine. Furthermore, 

the combination of these regiments provided better outcomes. 
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INTRODUCTION 

After any surgical intervention in anesthesia, 
postoperative pain becomes a significant problem. One 
of the most frequent gynecological surgeries in women, 
the abdominal hysterectomy, is linked with intense 
postoperative pain. The pain that follows surgery is 
inconvenient, hinders the return to normal activities, 
and needs the use of sedatives (Grundström et al., 2022; 
Sharma et al., 2022). 

Various ways of minimizing postoperative 
problems have been investigated by surgeons to lessen 
postoperative complications. Furthermore, effective 
pain management can assist in improving surgical 
results, shorten hospital stays, and lower the incidence 
of persistent pain in patients (Kaya et al., 2022; 
Rekatsina et al., 2021). 

Modifying the anesthetic regimen given to patients 
after surgery is one technique used to reduce 
postoperative discomfort. To minimize postoperative 
discomfort following gynecological surgery, several 
anesthetic regimes have been utilized. These include 
dexmedetomidine, lidocaine, magnesium sulfate, 
bupivacaine, and fentanyl (Choi et al., 2022; Gluck et al., 
2021; Xu et al., 2021b) 

Dexmedetomidine and lidocaine are two 
postoperative therapy regimens commonly used in 
gynecological surgery (Xu et al., 2021b). Many studies 
suggest that these two regimens are promising agents 
for managing the transition from acute to chronic 
postoperative pain that occurs frequently during the 
rehabilitation of gynecological patients (Massoth et al., 
2021; Rekatsina et al., 2022). Furthermore, the 
administration of these two regimens improves the 
procedure and quality of gynecological surgery 
recovery (Rekatsina et al., 2021; Xu et al., 2021b). 

Various studies comparing the efficacy of lidocaine, 
dexmedetomidine, and a combination of the two have 
been undertaken. Accordingly, the purpose of this 
study was to conduct a systematic review and meta-
analysis to determine the effectiveness of intravenous 
dexmedetomidine and lidocaine and their combination 
against postoperative pain after gynecological surgery. 

METHODOLOGY 

Search strategy 

In this study, the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines were utilized. 
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Table 1. The search strategy of related articles. 

Database Search Strategy 

Scopus (Dexmedetomidine) AND (lidocaine) AND (intravenous) AND (postoperative) AND (gynecological AND surgery) AND 

(LIMIT-TO (DOCTYPE, "ar")) AND (LIMIT-TO (LANGUAGE, "English")) AND (LIMIT-TO (SRCTYPE, “j")) 

Science Direct (Dexmedetomidine) AND (Lidocaine) AND (Intravenous) AND (Postoperative) AND (Gynecological Surgery) Filters: 
Research Articles 

Springer Link (Dexmedetomidine) AND (Lidocaine) AND (Intravenous) AND (Postoperative) AND (Gynecological Surgery) Filters: 

Articles 

PubMed (Dexmedetomidine) AND (Lidocaine) AND (Intravenous) AND (Postoperative) AND (Gynecological Surgery OR 

Gynecologic Surgical Procedures) Filters: Clinical Study, Clinical Trial, Clinical Trial, Phase I, Clinical Trial, Phase II, 

Clinical Trial, Phase III, Clinical Trial, Phase IV, Randomized Controlled Trial 

 

A literature search of the present study was 
conducted in online scientific databases, including 
Scopus, ScienceDirect, Springer Link, and PubMed, 
using the following keywords (Table 1). We also 
searched the relevant references from the selected 
articles. 

Inclusion and exclusion criteria  

The inclusion criteria included: randomized 
controlled trial studies, language restriction to 
English-only publication, patients undergoing 
gynecological surgery, dexmedetomidine, lidocaine, 
and Visual Analog Scale (VAS) examination. 
Meanwhile, the exclusion criteria were animal and 
laboratory studies, observational studies, review 
articles, case reports or series, and editorials. 

Study selection  

Two authors evaluated the articles' initial search, 
screening, and eligibility by using consensus to resolve 
any disagreements. After the initial search, the 
duplicated article records were removed. Then, the 
remaining articles were screened and excluded based on 
the eligibility criteria. The full text of selected articles 
was retrieved and assessed for eligibility criteria. The 
eligible studies consistent with the criteria were 
included in this systematic review and meta-analysis.   

Data extraction 

The data extracted from the included articles 
included the first authors’ names, publication years, 
countries, study designs, types of gynecological surgery, 
intervention groups, and outcomes. Two authors 
independently performed the data extraction process, 
and any disagreements were resolved by consensus. 

Quality assessment  

The revised Cochrane risk-of-bias tool for 
randomized trials (RoB 2) was applied to evaluate the 
quality of the included articles. The RoB 2 contained five 
domains:(1) selection bias; (2) performance bias; (3) 
detection bias; (4) attrition bias; and (5) reporting bias. 
Two authors carried out the quality assessment, and a 
consensus resolved any disagreements. The risk of bias 
was interpreted as 'low risk', 'high risk', or 'unclear risk'. 

Statistical analysis  

Data analysis was performed using Review Manager 
5.4.1 in both the fixed effect model and the random effect 
model. The results were effect size, heterogeneity, and 
study model. The data were expressed as mean 
difference (MD) and presented in a forest plot. In 
addition, statistically significant results were considered 
by p-value < 0.05. 

RESULTS AND DISCUSSION 

Approximately, 236 studies were identified from the 
initial findings using the search strategy. There were 37 
studies excluded due to duplications and marked as 
ineligible records. From 198 studies screened, a total of 
190 studies did not meet the criteria (Fig. 1). Finally, four 
studies were considered eligible and selected in this 
systematic review and meta-analysis. The characteristics 
of the eligible studies can be seen in Table 2 below. 

Based on the characteristic extraction, the 
intervention of these four eligible studies was divided 
into three groups: lidocaine, dexmedetomidine, and a 
combination of lidocaine and dexmedetomidine. A total 
of 766 patients in these studies were examined in terms 
of VAS score within the first 48 hours (Xu et al., 2017) 
and the first 24 hours after gynecological surgery (Sivaji 
et al., 2022; Xu et al., 2021a; 2021b).  
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Table 2. Population, Intervention, Comparators, Outcomes, and Study Design (PICOS) criteria. 

Author 

(Year) 
Country Patients 

Gynecological 

surgery 

Intervention 

VAS evaluation 

Lido Dex Lido + Dex 

Xu, et al 

(2017) 

China 240 Abdominal 

hysterectomy 

1.5 mg/kg 

loading, 1.5 mg/ 

kg/h infusion 

0.5 μg/kg 

loading, 0.4 

μg/kg/h 

infusion 

Lido (1.5 mg/kg loading, 1.5 

mg/kg/h infusion) and Dex (0.5 

μg/kg loading, 0.4 μg/kg/h 

infusion) 

1, 4, 8, 12, 24, and 

48 hours after 

surgery 

Sivaji, et 

al (2021) 

USA 96  Elective robotic 

abdominal 

hysterectomy 

1.5 mg/kg 

loading, 2 mg/kg/ 

h infusion 

1 mg/kg 

loading, 0.6 

mg/kg/h 

infusion 

Lido (1.5 mg/kg loading, 2 

mg/kg/h infusion), and Dex (1 

mg/kg loading, 0.5 mg/kg/h 

infusion) 

1, 4, 8, 12, 24, and 

48 hours after 

surgery 

Xu, et al 

(2021a) 

China 248 Laparoscopic total 

hysterectomy 

1.5 mg/kg 

loading, 1.5 mg/ 

kg/h infusion 

0.5 μg/kg 

loading, 0.4 

μg/kg/h 

infusion 

Lido (1.5 mg/kg loading, 1.5 

mg/kg/h infusion) and Dex (0.5 

μg/kg loading, 0.4 μg/kg/h 

infusion) 

2, 4, 6, 12, and 24 

hours after 

surgery 

Xu, et al 

(2021b) 

China 160 Laparoscopic 

hysterectomy  

1.5 mg/kg 

loading, 1.5 mg/ 

kg/h infusion 

0.5 μg/kg 

loading, 0.4 

μg/kg/h 

infusion 

Lido (1.5 mg/kg loading, 1.5 

mg/kg/h infusion) and Dex (0.5 

μg/kg loading, 0.4 μg/kg/h 

infusion) 

2, 4, 6, 12, and 24 

hours after 

surgery 

Lido: lidocaine; Dex: dexmedetomidine. 

 

 

Figure 1. PRISMA Flowchart Diagram. 

Based on the quality assessment, two studies had a 
low risk of bias, and the others had some concerns (Fig. 
2). 

Dexmedetomidine exhibited a stronger analgesic effect 
compared to lidocaine, as shown by the mean VAS 
score reduction of 0.3 points in 2 hours (MD -0.30, 
p=0.001), 0.39 points in 12 hours (MD -0.39, p=0.004), 
and 0.15 points in 24 hours (MD -0.15, p=0.03) after 

surgery in dexmedetomidine group, compared to 
lidocaine (Fig. 3). 

However, the prepotent analgesic effect was 
achieved by the combination of dexmedetomidine and 
lidocaine, which further reduced the mean VAS score 
by 0.7 points in 2 hours (MD -0.70, p<0.001) and 0.81 
points in 12 hours (MD -0.81, p=0.03) after the surgery 
was compared to the used of dexmedetomidine alone 
(Fig. 4). Funnel plots showed asymmetry in Figures (B) 
and (C), indicating possible publication bias caused by 
the small number of studies (Fig. S1). 

 

Figure 2. The Risk of Bias Analysis. 

Severe acute postoperative pain is an important risk 
factor for postoperative recovery. Patients may 
experience associated comorbidities in higher incidence 
if the pain is poorly controlled. Insufficient treatment 
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impairs postoperative convalescence, thus influencing 
the length of hospital stay (Ohnesorge et al., 2020). On 
the other hand, pain management using 

dexmedetomidine had superior pain control in several 
gynecological procedures and open surgery 
approaches (Ren et al., 2015).

 

 

Figure 3. The VAS score between 2 hours (A), 12 hours (B), and 24 hours (C) after surgery. 

 

 

Figure 4. The forest plot of the VAS score between dexmedetomidine and a combination of 

dexmedetomidine + lidocaine 2 hours (A), 12 hours (B), and 24 hours (C) after the surgery. 
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Dexmedetomidine is a highly selective and specific α2-
adrenoceptor agonist with sedative, anxiolytic, 
sympatholytic, and has analgesic-sparing effects and 
minimal depression of respiratory function (Weerink et 
al., 2017). Besides, lidocaine is a common systemic local 
amide, which has analgesic, anti-inflammatory, and 
anti-hyperalgesia properties (Anis et al., 2016). A 
previous study showed that intraoperative lidocaine 
infusion improves postoperative pain levels and might 
shorten the time to return bowel function (Grady et al., 
2012). 

The current meta-analysis explained a VAS score 
evaluation in 24 hours between lidocaine and 
dexmedetomidine treatment. Dexmedetomidine 
showed a better analgesic effect compared to lidocaine 
based on VAS score reduction in 2, 12, and 24 hours. 
The use of dexmedetomidine might provide 
hemodynamic stability, decrease the stress response of 
surgery via central sympatholytic action, and reduce 
opioid requirements (Sivaji et al., 2022). Dong et al. 
(2017) revealed that dexmedetomidine infusion could 
decrease IL-1, IL-6, TNF-α, and C-reactive protein 
(CRP) levels at 1 h before the end of surgery and 24 
hours after surgery. Previous meta-analysis also 
showed another beneficial effect of dexmedetomidine 
which could reduce postoperative nausea and vomiting 
(PONV) and the intraoperative requirement of fentanyl 
with an effective dose of 0.5 μg/kg (Liang et al., 2015). 
In terms of drug safety, a meta-analysis conducted by 
Miao et al. (2020) showed that dexmedetomidine was 
associated with enhanced recovery without significant 
risk of adverse effects. 

However, the combination of lidocaine and 
dexmedetomidine infusion was proven to decrease 
postoperative pain in this meta-analysis study. The 
combination reduced the mean VAS score significantly 
in 2 and 12 hours after surgery compared to 
dexmedetomidine alone. Previous research showed 
that patients who received lidocaine and 
dexmedetomidine infusion were associated with lower 
levels of plasma IL-1, IL-6, and TNF-α at the end of the 
operation and 2 hours after surgery, lower VAS scores 
after surgery, and less intraoperative consumption of 
remifentanil and propofol thus resulted in a lower 
incidence of PONV (Xu et al., 2021a). 

The limitation of this meta-analysis was small 
number of patients and a narrow study distribution, 
which was conducted only in China and the USA. 
Possible publication bias was detected in the funnel plot 
analysis between dexmedetomidine and lidocaine, 

which represented a small number of studies used in 
this meta-analysis. Further research with larger studies 
involving multicentered countries is necessary to 
compare the efficacy of dexmedetomidine with 
lidocaine more accurately. 

CONCLUSION 

A combination of dexmedetomidine and lidocaine 
provides a better analgesic effect on postoperative pain 
after gynecological surgery compared to either alone. 
However, due to the small number of studies 
comparing dexmedetomidine and lidocaine, there is a 
possibility of bias in the current analysis. Therefore, 
further research with larger studies involving 
multicentered countries is necessarily conducted to 
compare the efficacy of dexmedetomidine with 
lidocaine more accurately.  
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Figure S1. Funnel plot of the analysis between dexmedetomidine and lidocaine in 2 hours (A), 12 hours (B), 24 hours 

(C), and between dexmedetomidine and combination of dexmedetomidine with lidocaine in 2 hours (D), 12 hours (E), 

and 14 hours (F) after surgery. 
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