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Abstract

Aim: Intravenous lidocaine infusion has been proposed as an opioid-sparing adjunct in
multimodal analgesia; however, its efficacy following laparoscopic cholecystectomy re-
mains controversial. This study evaluated the association between intraoperative low-
dose lidocaine infusion, postoperative tramadol consumption, and hospital length of stay.
Methods: Ninety-four patients undergoing elective laparoscopic cholecystectomy were
retrospectively analyzed. Patients received either intraoperative lidocaine infusion (1.5
mg/kg bolus plus 1 mg/kg/h infusion, n = 47) or standard multimodal analgesia alone (n
= 47). Postoperative tramadol requirement, total tramadol consumption, surgical dura-
tion, and hospital length of stay were compared between groups. Results: Baseline char-
acteristics were similar between groups. The number of patients requiring postoperative
tramadol was lower in the lidocaine group than in the control group (8.5% vs. 19.1%);
however, this difference did not reach statistical significance (p = 0.231). Total postopera-
tive tramadol consumption was also lower in the lidocaine group, although no significant
difference was observed (p = 0.167). No significant differences were observed in surgical
duration (p = 0.064) or hospital length of stay (p = 0.663). Conclusions: Intraoperative low-
dose intravenous lidocaine infusion was associated with a numerical reduction in postop-
erative tramadol requirement following laparoscopic cholecystectomy; however, the dif-
ference was not statistically significant. These exploratory findings should be interpreted
cautiously and warrant confirmation in adequately powered prospective randomized
controlled trials.

Keywords: Lidocaine; Laparoscopic Cholecystectomy; Postoperative Pain; Opioid; En-
hanced Recovery After Surgery.

1. Introduction

Laparoscopic cholecystectomy is the standard surgical treatment for symptomatic
cholelithiasis and benign gallbladder disease'. Although it is associated with reduced sur-
gical trauma and faster recovery compared with open surgery, postoperative pain
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remains a relevant clinical concern. Pain after laparoscopic cholecystectomy is multifacto-
rial and arises from trocar-site incisions, visceral irritation, pneumoperitoneum-related
diaphragmatic stretching, and inflammatory responses to surgical trauma. Inadequate
pain control may delay mobilization, impair recovery, and reduce patient satisfaction?.

While opioids remain an important component of postoperative analgesia, their use
is associated with several adverse effects, including nausea and vomiting, sedation, res-
piratory depression, ileus, and delayed recovery34. Consequently, opioid-sparing multi-
modal analgesic strategies have become a cornerstone of contemporary perioperative care
and are strongly recommended within Enhanced Recovery After Surgery (ERAS) proto-
cols®.

Intravenous lidocaine has attracted increasing interest as an adjunct to multimodal
analgesia because of its analgesic, antihyperalgesic, and anti-inflammatory propertiese.
Previous randomized controlled trials and meta-analyses have suggested that periopera-
tive lidocaine administration may reduce postoperative pain and opioid consumption fol-
lowing abdominal surgery. However, findings in laparoscopic cholecystectomy remain
inconsistent, and substantial heterogeneity exists regarding dosing regimens and reported
outcomes??.

Most available studies have evaluated moderate-to-high lidocaine infusion rates,
whereas evidence regarding lower-dose regimens remains limited. In our institution, a
lower-dose regimen consisting of a 1.5 mg/kg bolus followed by a 1 mg/kg/h infusion has
been used in routine clinical practice at the discretion of the attending anesthesiologist.
Therefore, this study aimed to evaluate the association between this low-dose intravenous
lidocaine regimen and postoperative tramadol requirement as well as hospital length of
stay in patients undergoing elective laparoscopic cholecystectomy.

2. Materials and Methods

This retrospective observational cohort study was conducted at a tertiary-care refer-
ral hospital. Medical records of adult patients who underwent elective laparoscopic chol-
ecystectomy under general anesthesia between August 1, 2025 and February 1, 2026 were
reviewed.

The study protocol was approved by the Eskisehir City Hospital Clinical Research
Ethics Committee (Approval No: ESH/BAEK 2026/346; Date: April 9, 2026). Due to the
retrospective nature of the study, the requirement for informed consent was waived. The
study was conducted in accordance with the ethical principles of the Declaration of Hel-
sinki and was reported following the Strengthening the Reporting of Observational Stud-
ies in Epidemiology (STROBE) recommendations.

Patients aged 18 years or older with American Society of Anesthesiologists (ASA)
physical status I-IIl who underwent elective laparoscopic cholecystectomy during the
study period were eligible for inclusion. Patients with known hypersensitivity to lidocaine
or other perioperative analgesic agents, severe hepatic or renal dysfunction, chronic opi-
oid use, chronic corticosteroid therapy, conversion to open surgery, or incomplete peri-
operative records were excluded from the analysis. All consecutive eligible patients meet-
ing the study criteria were included in the final cohort.

General anesthesia was induced using intravenous propofol, fentanyl, and rocu-
ronium and maintained with sevoflurane or desflurane according to institutional practice.
All patients received a standardized multimodal analgesic regimen consisting of intrave-
nous acetaminophen and a non-steroidal anti-inflammatory drug (NSAID).

Patients were subsequently categorized according to whether intraoperative lido-
caine infusion had been administered. The decision to administer intraoperative intrave-
nous lidocaine was made at the discretion of the attending anesthesiologist as part of rou-
tine clinical practice, and no predefined study-specific criteria were used for treatment
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allocation. In the lidocaine group, patients received an intravenous bolus of 1.5 mg/kg
lidocaine immediately after anesthetic induction followed by continuous infusion at 1
mg/kg/h until the completion of surgery. Patients in the control group received the stand-
ard multimodal analgesic regimen without lidocaine infusion.

Postoperatively, acetaminophen and NSAID treatment were continued according to
institutional protocols. Rescue analgesia was provided with intravenous tramadol accord-
ing to clinical assessment and routine institutional practice and total tramadol consump-
tion during the first 24 postoperative hours was recorded. No standardized pain-score
threshold for rescue tramadol administration was consistently documented in the retro-
spective records.

Patient data were retrospectively obtained from electronic medical records, anesthe-
sia charts, and the hospital information management system. Demographic variables, in-
cluding age, sex, body mass index (BMI), ASA physical status classification, smoking sta-
tus, and comorbid conditions, were recorded. Perioperative variables included surgical
duration and length of hospital stay. Postoperative analgesic outcomes were assessed by
documenting the requirement for rescue tramadol administration and the total amount of
tramadol consumed during the first 24 postoperative hours. Detailed data on cumulative
intraoperative opioid consumption, antiemetic administration, and anesthetic depth were
not consistently available in the retrospective records and therefore could not be included
in the analysis.

The primary outcome of the study was the requirement for postoperative tramadol
administration within the first 24 hours following surgery. Secondary outcomes included
total postoperative tramadol consumption, length of hospital stay, and surgical duration.
These outcomes were selected to evaluate both the opioid-sparing potential of intraoper-
ative lidocaine infusion and its possible contribution to postoperative recovery.

Statistical analyses were performed using IBM SPSS Statistics for Windows, version
26.0 (IBM Corp., Armonk, NY, USA). The normality of continuous variables was assessed
using the Shapiro—Wilk test. Normally distributed variables were expressed as mean +
standard deviation and compared using the independent samples t-test, whereas non-
normally distributed variables were reported as median (minimum-maximum) values
and compared using the Mann—-Whitney U test. Categorical variables were expressed as
frequencies and percentages and analyzed using the Pearson chi-square test or Fisher’s
exact test, as appropriate. All statistical tests were two-sided, and a p-value of less than
0.05 was considered statistically significant. For the primary outcome, the effect size was
expressed as the relative risk (RR) and absolute risk difference, with corresponding 95%
confidence intervals (ClIs).

3. Results

A total of 94 patients were included in the final analysis, comprising 47 patients in
the control group and 47 patients in the lidocaine group.

Baseline demographic and clinical characteristics are presented in Table 1. The mean
age was 50.83 + 13.41 years in the control group and 53.17 + 11.91 years in the lidocaine
group (p = 0.374). Mean body mass index was 28.86 + 3.38 kg/m? and 28.61 + 4.16 kg/m? in
the control and lidocaine groups, respectively (p = 0.753). There were no statistically sig-
nificant differences between groups regarding sex distribution (32/15 vs. 33/14, p = 0.821),
ASA physical status (p = 0.455), smoking status (14/33 vs. 14/33, p = 1.000), or the presence
of comorbid diseases (25/22 vs. 24/23, p = 0.836).
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Table 1. Comparison of Demographic and Clinical Characteristics Between Groups

Variable Control (n =47) Lidocaine (n =47) P

Age, years 50.8 +13.4 53.2+11.9 0.374*
BMI, kg/m? 289+34 28.6+4.2 0.753*
Female sex, n (%) 32 (68.1) 33 (70.2) 0.821%*
ASA [/II/II, (n) 15/31/1 12/35/0 0.455**
Smoking, n (%) 14 (29.8) 14 (29.8) 1.000%*
Comorbidity, n (%) 25 (53.2) 24 (51.1) 0.836**

* Independent samples t-test, ** Chi-square test

Perioperative outcomes are summarized in Table 2. The mean surgical duration was
longer in the lidocaine group compared with the control group (76.28 + 19.90 min vs. 66.70
+28.86 min); however, this difference did not reach statistical significance (p =0.064). Like-
wise, length of hospital stay was similar between groups, with a median duration of 72
hours in both groups [72 (29-240) vs. 72 (25-120) hours, p = 0.663].

Postoperative analgesic requirements were also evaluated. Within the first 24 post-
operative hours, 9 patients (19.1%) in the control group required rescue tramadol com-
pared with 4 patients (8.5%) in the lidocaine group. The absolute risk difference was -10.6
percentage points (95% CI: -24.4 to 3.2), corresponding to a relative risk of 0.44 (95% CI:
0.15-1.34). The difference was not statistically significant (p = 0.231). Similarly, total post-
operative tramadol consumption during the first 24 hours tended to be lower in the lido-
caine group (overall consumption: 800 mg vs. 1400 mg); however, no statistically signifi-
cant difference was detected between the groups (p = 0.167). Overall, intraoperative low-
dose lidocaine infusion showed a numerical trend toward reduced postoperative tra-
madol requirement and consumption; however, these differences did not reach statistical
significance.

Table 2. Perioperative Variables and Postoperative Analgesic Requirements

Outcome Control (n=47) Lidocaine (n=47) p
Surgical duration (min) 66.7 +28.9 76.3+19.9 0.064*
Length of stay (h) 72 (29-240) 72 (25-120) 0.663**
Patients requiring tramadol, n (%) 9 (19.1) 4 (8.5) 0.231***
Tramadol consumption (mg) 0 (0-200) 0 (0-200) 0.167**

* Independent samples t-test, ** Mann—Whitney U test, *** Fisher's exact test

4. Discussion

In this retrospective cohort study, we evaluated the association between intraopera-
tive low-dose intravenous lidocaine infusion and postoperative tramadol requirement in
patients undergoing elective laparoscopic cholecystectomy. The principal finding of our
study was that patients who received lidocaine infusion demonstrated a numerically
lower requirement for postoperative tramadol compared with those managed with stand-
ard multimodal analgesia alone. Specifically, the proportion of patients requiring rescue
tramadol was 8.5% in the lidocaine group compared with 19.1% in the control group. Alt-
hough the point estimate suggested a lower risk of rescue tramadol use in the lidocaine
group (RR, 0.44), the wide 95% confidence interval (0.15-1.34) included the possibility of
no effect. Therefore, this finding should be interpreted cautiously and considered
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exploratory rather than evidence of treatment efficacy. In contrast, no significant differ-
ences were observed with respect to hospital length of stay or surgical duration.

Postoperative pain following laparoscopic cholecystectomy is multifactorial in origin
and involves somatic, visceral, and inflammatory components. Despite the minimally in-
vasive nature of the procedure, moderate postoperative pain remains common and may
adversely affect early mobilization, oral intake, patient satisfaction, and overall recovery.
Consequently, considerable attention has been directed toward opioid-sparing analgesic
strategies that can improve postoperative comfort while minimizing opioid-related ad-
verse effects. Within this context, intravenous lidocaine has emerged as a promising ad-
junct because of its analgesic, antihyperalgesic, and anti-inflammatory properties.

The potential analgesic effects of systemic lidocaine have been attributed to modula-
tion of nociceptive and inflammatory pathways, which may contribute to reduced post-
operative analgesic requirements. Therefore, it has been incorporated into several En-
hanced Recovery After Surgery (ERAS) pathways>¢.

Our findings are generally consistent with the existing literature evaluating periop-
erative intravenous lidocaine administration in laparoscopic and abdominal surgery. Ran-
domized controlled trials conducted in patients undergoing laparoscopic cholecystec-
tomy have reported that lidocaine infusion may improve postoperative pain control and
reduce opioid requirements. Lauwick et al. demonstrated that intraoperative lidocaine
infusion reduced postoperative fentanyl requirements and improved recovery parame-
ters®. Similarly, Song et al. reported that perioperative lidocaine administration acceler-
ated postoperative recovery and reduced analgesic requirements?. Shakir et al. observed
lower pain scores and reduced rescue analgesic requirements in patients receiving intra-
venous lidocaine. Likewise, Dennis et al. reported a 43% reduction in intraoperative opi-
oid consumption among patients undergoing laparoscopic cholecystectomy who received
lidocaine infusion.

The results of randomized trials are further supported by meta-analyses. Zhao et al.
demonstrated that intravenous lidocaine significantly reduced postoperative pain and
opioid consumption following laparoscopic cholecystectomy?. In one of the most recent
systematic reviews and meta-analyses, Awan et al. evaluated 14 studies involving 898 pa-
tients and reported that perioperative lidocaine administration was associated with lower
opioid requirements and improved postoperative recovery®. Taken together, these find-
ings suggest that systemic lidocaine may serve as an effective opioid-sparing component
of multimodal analgesic protocols.

Nevertheless, the literature remains heterogeneous, and not all studies have demon-
strated similar benefits. Several randomized controlled trials have shown improvements
in early postoperative pain scores without significant reductions in postoperative opioid
consumption or hospital length of stay. For example, Cho et al. reported that although
lidocaine provided beneficial analgesic effects during the immediate postoperative pe-
riod, these effects became less pronounced during subsequent ward follow-up’2. Simi-
larly, Akelma et al. observed reduced early analgesic requirements but no significant re-
duction in cumulative opioid consumption during the first 24 postoperative hours'. In a
randomized controlled trial involving 98 patients, Sarakatsianou et al. reported that in-
traoperative lidocaine infusion did not significantly reduce postoperative opioid con-
sumption or pain scores after laparoscopic cholecystectomy. The authors suggested that
discrepancies among studies may result from heterogeneity in lidocaine dosing protocols,
infusion duration, concomitant analgesic regimens, outcome measures, sample sizes, and
study designs’. These variations indicate that the analgesic efficacy of intravenous lido-
caine may not be uniform across all patient populations and perioperative settings and
may be influenced by patient selection, dosing regimens, and multimodal analgesic strat-
egies.
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One of the noteworthy aspects of our study is the relatively low lidocaine dose uti-
lized. Most studies evaluating lidocaine during laparoscopic cholecystectomy have em-
ployed infusion rates ranging from 1.5 to 3 mg/kg/h following an initial loading dose. In
contrast, patients in our cohort received a loading dose of 1.5 mg/kg followed by a mainte-
nance infusion of only 1 mg/kg/h. Despite this conservative regimen, a substantial numer-
ical reduction in postoperative tramadol requirement was observed. This numerical trend
raises the possibility that lower infusion rates may have an opioid-sparing effect; however,
the present study was not sufficiently powered to establish treatment efficacy, and this
hypothesis requires confirmation in prospective studies. Although definitive conclusions
cannot be drawn from the present study, our findings provide preliminary evidence sup-
porting the feasibility of low-dose protocols in routine clinical practice.

Another important finding was the absence of a significant difference in hospital
length of stay between the groups (p = 0.663). This result is not unexpected because hos-
pital stay is a complex outcome influenced not only by pain control but also by institu-
tional discharge policies, surgeon preferences, patient expectations, social circumstances,
postoperative complications, and healthcare system characteristics. Consequently, inter-
ventions that improve analgesia may not necessarily result in shorter hospitalization.
Demonstrating such an effect may be particularly challenging in procedures such as lap-
aroscopic cholecystectomy, where baseline hospital stays are already relatively short.

Our findings regarding hospital length of stay are consistent with the heterogeneous
results reported in the literature. Li et al. found no significant difference in length of stay
between lidocaine and control groups in their meta-analysis'. Similarly, Zhao et al. re-
ported that lidocaine did not significantly reduce hospital stay2 In the Cochrane review,
lidocaine was associated with an average reduction of 0.37 days in hospital stay; however,
the authors emphasized that this effect was not clinically consistent because of low-quality
evidence and wide confidence intervals®. Although some studies have shown that lido-
caine infusion may accelerate postoperative recovery by reducing pain scores and pro-
moting earlier mobilization, these benefits do not always translate into shorter hospitali-
zation. Therefore, length of hospital stay should not be considered a sole indicator of li-
docaine efficacy.

Although surgical duration was slightly longer in the lidocaine group than in the
control group (76.28 = 19.90 min vs. 66.70 + 28.86 min), this difference did not reach statis-
tical significance (p = 0.064). Our findings are consistent with previous studies indicating
that intravenous lidocaine infusion does not directly affect operative duration. Random-
ized controlled trials in laparoscopic cholecystectomy have reported comparable opera-
tive times between treatment groups”16'. Similarly, studies involving patients with
higher body mass index (BMI) found no significant differences in operative duration!’.
These findings support the notion that lidocaine infusion is a safe adjunctive analgesic
technique that does not interfere with the technical aspects of surgery and that its primary
benefits are related to postoperative pain control and opioid-sparing effects rather than
operative efficiency.

The interpretation of our findings also highlights the distinction between statistical
significance and clinical significance. Although postoperative tramadol requirement was
numerically lower in the lidocaine group, the difference was not statistically significant
and the confidence interval around the effect estimate was wide. Therefore, the observed
difference should be interpreted cautiously. The present findings should be considered
exploratory and hypothesis-generating, and adequately powered prospective studies are
needed to determine whether low-dose lidocaine provides a clinically relevant opioid-
sparing effect.

Several strengths of the present study should be acknowledged. First, the analysis
was performed in a relatively homogeneous surgical population undergoing the same
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operative procedure. Second, both groups received comparable multimodal analgesic reg-
imens, allowing a more focused assessment of the contribution of lidocaine infusion.
Third, the study provides real-world clinical data regarding a low-dose lidocaine proto-
col, an area that remains relatively underrepresented in the current literature.

However, certain limitations should be considered when interpreting our findings.
The retrospective design introduces an inherent risk of selection bias, information bias,
and unmeasured confounding. Furthermore, lidocaine administration was based on the
attending anesthesiologist’s clinical decision, which may have introduced additional se-
lection bias. Detailed data on cumulative intraoperative opioid consumption, antiemetic
administration, and anesthetic depth were not consistently available and therefore could
not be compared between groups. These unmeasured perioperative factors may have in-
fluenced postoperative analgesic requirements. The study was conducted at a single cen-
ter and included a relatively small number of patients, limiting both statistical power and
generalizability. Furthermore, differences in perioperative analgesic protocols, patient
characteristics, and institutional practices across centers may limit the applicability of our
findings to other clinical settings and patient populations. Additionally, postoperative
pain intensity was not assessed using standardized pain scoring systems such as the Vis-
ual Analog Scale (VAS) or Numeric Rating Scale (NRS). Therefore, tramadol requirement
should be interpreted as an indirect measure of postoperative analgesic need rather than
a direct measure of pain intensity, as rescue analgesic administration may have been in-
fluenced by individual pain perception, clinician judgment, and institutional analgesic
practices. Information regarding postoperative nausea and vomiting, return of bowel
function, patient satisfaction, and quality-of-recovery measures was also unavailable. Fu-
ture prospective randomized controlled trials incorporating standardized pain and recov-
ery outcomes are needed to further define the role of low-dose lidocaine infusion in lapa-
roscopic cholecystectomy.

5. Conclusion

In conclusion, intraoperative low-dose intravenous lidocaine infusion was associated
with a numerical reduction in postoperative tramadol requirement among patients un-
dergoing laparoscopic cholecystectomy; however, this difference did not reach statistical
significance. Given the retrospective design and limited sample size, these findings
should be considered exploratory and should not be interpreted as evidence of treatment
efficacy. Adequately powered prospective randomized controlled trials are needed to de-
termine whether low-dose intravenous lidocaine provides a clinically relevant opioid-
sparing benefit in this setting.

Author Contributions: ZD — Conception and Design, Drafting the article, Acquisition of Data, Re-
vising the article, Final Approval
ARA - Conception, Analysis and interpretation of data, Acquisition of Data, Supervision, Final Ap-

proval
Funding: This research received no external funding.
Conflict of Interest: The authors declare that they have no conflicts of interest.

Ethics Committee Approval: This study was conducted in accordance with the principles of the
Declaration of Helsinki and was approved by the Eskisehir City Hospital Clinical Research Ethics
Committee on April 9, 2026 (Approval No: ESH/BAEK 2026/346).

Availability of data and materials: The datasets used and/or analyzed during the current study are

available from the corresponding author upon reasonable request.

1168



J. Cukurova Anesth. Surg. 2026

References

1. Aslan H, Girakli U, Ozden S, Cetin E. Determinants of conversion from laparoscopic to open cholecystectomy: Tiirkiye case.
Med ] Bakirkoy. 2024;20(2):92-96. doi:10.4274/BM].galenos.2023.2023.1-18.

2. Zhao]B, Li YL, Wang YM, Teng JL, Xia DY, Zhao JS, et al. Intravenous lidocaine infusion for pain control after laparoscopic
cholecystectomy: a meta-analysis of randomized controlled trials. Medicine (Baltimore). 2018;97(5):e9771.
doi:10.1097/MD.0000000000009771.

3. Michaloliakou C, Chung F, Sharma S. Preoperative multimodal analgesia facilitates recovery after ambulatory laparoscopic
cholecystectomy. Anesth Analg. 1996;82(1):44-51. doi:10.1097/00000539-199601000-00009.

4. SongX, SunY, Zhang X, Li T, Yang B. Effect of perioperative intravenous lidocaine infusion on postoperative recovery fol-
lowing laparoscopic cholecystectomy: a randomized controlled trial. Int ] Surg. 2017;45:8-13. d0i:10.1016/j.ijsu.2017.07.042.

5. Eipe N, Gupta S, Penning J. Intravenous lidocaine for acute pain: an evidence-based clinical update. BJA Educ. 2016;16(9):292-
298. d0i:10.1093/bjaed/mkw008.

6. Lauretti GR. Mechanisms of analgesia of intravenous lidocaine. Rev Bras Anestesiol. 2008;58(3):280-286. d0i:10.1590/S0034-
70942008000300011.

7.  Sarakatsianou C, Perivoliotis K, Baloyiannis I, Georgopoulou S, Tsiaka A, Tzovaras G. Efficacy of intraoperative intravenous
lidocaine infusion on postoperative opioid consumption after laparoscopic cholecystectomy: a randomized controlled trial.
Langenbecks Arch Surg. 2023;408(1):197. doi:10.1007/s00423-023-02937-x.

8. Awan B, Elsaigh M, Elkomos BE, Sohail A, Asqalan A, Bagar SOM, et al. The use of lidocaine infusion in laparoscopic chole-
cystectomy: an updated systematic review and meta-analysis. ] Minim Access Surg. 2024;20(3):239-246.
doi:10.4103/jmas.jmas_265_23.

9. Lauwick S, Kim DJ, Michelagnoli G, Mistraletti G, Feldman L, Fried G, et al. Intraoperative infusion of lidocaine reduces post-
operative fentanyl requirements in patients undergoing laparoscopic cholecystectomy. Can ] Anaesth. 2008;55(11):754-760.
doi:10.1007/BF03016348.

10. Shakir FTZ, Sultan R, Siddiqui R, Shah MZ, Javed A, Jamal A. Perioperative intravenous lidocaine infusion for postlaparo-
scopic cholecystectomy pain. ] Coll Physicians Surg Pak. 2023;33(1):5-9. doi:10.29271/jcpsp.2023.01.05.

11. Dennis PB, Davis K, Kuppuswamy B, Sahajanandan R. Intraoperative lidocaine infusion reduces analgesic and anesthetic
requirements in patients with high body mass index undergoing laparoscopic cholecystectomy. Indian Anaesth Forum.
2020;21(1):23-32. d0i:10.4103/ThelAForum.ThelAForum_57_19.

12. ChoK, Lee JH, Kim MH, Lee W, Lim SH, Lee KM, et al. Effect of perioperative infusion of lidocaine vs. dexmedetomidine on
reduced consumption of postoperative analgesics after laparoscopic cholecystectomy. Anesth Pain Med. 2014;9(3):185-192.

13. Kavak Akelma F, Ergil J, Ozkan D, Akina M, Ozmen M, Glimiis H. A comparison of the effects of intraoperative esmolol and
lidocaine infusions on postoperative analgesia. Anestezi Dergisi. 2014;22(1):25-31.

14. LiJ, Wang G, Xu W, Ding M, Yu W. Efficacy of intravenous lidocaine on pain relief in patients undergoing laparoscopic chole-
cystectomy: a meta-analysis from randomized controlled trials. Int J Surg. 2018;50:137-145. doi:10.1016/j.ijsu.2018.01.001.

15. Weibel S, Jelting Y, Pace NL, Helf A, Eberhart LH, Hahnenkamp K, et al. Continuous intravenous perioperative lidocaine
infusion for postoperative pain and recovery in adults. Cochrane Database Syst Rev. 2018;6(6):CD009642.
doi:10.1002/14651858.CD009642.pub3.

16. Shafgat A, Khan MA, Saleem MAS, Majeed F, Khan MF, Lodhi SK. Effect of intraoperative lidocaine vs. dexmedetomidine
infusion on postoperative opioid use in laparoscopic cholecystectomy. Pak ] Med Dent. 2025;14(4):1-13.

17. Sheikh H, Zafar S, Nawaz K, Ullah H. Comparison of intraoperative intravenous lidocaine infusion and transversus abdomi-

nis plane block for postoperative analgesia following laparoscopic cholecystectomy: a randomized controlled trial. Anesth
Pain Med (Seoul). 2025;20(3):266-276. d0i:10.17085/apm.24159.

1169





