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Abstract 

Aim: To evaluate the Safety and Efficacy of Perioperative Lidocaine Infusion.  

Material and Methods: This was prospective non-randomized, controlled clinical trial done in the 

Department of Anesthesia, Metro Hospital and Cancer Research Center, Jabalpur, Madhya Pradesh, 

India. Total 100 patients were included in this study. All surgeries were performed under general 

anesthesia and patients were divided into two groups. Group I (Controlled Fentanyl Group) and Group 

II (Opioid Free Anesthesia Group). Intraoperative fentanyl consumption and visual analog scale (VAS) 

pain score assessment at immediate recovery time as well as after 24 hours postoperatively were 

assessed and analgesic requirements were recorded.  

Results: In the current study there were no significant differences between the 2 groups as regarding 

age, sex, body weight, BMI, and ASA physical status. Therefore, mentioned variables would have 

minimal influence on the assessed parameters when comparing the safety and efficacy of perioperative 

lidocaine infusion with or without fentanyl adjustment at the induction of anesthesia. Comparison 

between the groups showed a significant difference in amount of Propofol during induction and 

difference in intraoperative fentanyl requirements. Patients in group I; supplemental fentanyl was 

needed in 4 cases (8%) while in group II fentanyl was needed in 16 cases (32%). In group II, 72% of 

cases i.e. in 36 patients’ anesthesia were opioid-free. In group I propofol dose for induction of 

anesthesia was significantly lower than in group II. These differences were statistically significant. In 

group II patients; there was more hyperdynamic reactions to skin incision (rise of heart rate and mean 

arterial blood pressure more than 30% above baseline) and there was a need of higher MAC (1.41) of 

sevoflurane during the first 30 minutes of surgery. After 8 hours of continuous lidocaine infusion, there 

was a low VAS of pain score and minimal or no need of additional opioid or non-opioid analgesia 

during 24hours. After laparoscopic colorectal and cholecystectomy surgery postoperative bowel sound 

recovery time in both groups of patients was clinically equal. There were neither perioperative 

complications nor clinical signs of lidocaine toxicity detected perioperatively.  

Conclusion: Safety and efficacy of perioperative lidocaine infusion have been demonstrated. Opioid 

free anesthesia (OFA) is possible in 70% of cases. Post-operative lidocaine infusion for 5-8 hours was 

sufficient for pain relieve with minimal non opioid analgesia for 24 hours. 
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Introduction 

Inadequate pain relief after surgery causes undesirable effects. On the other hand, excessive 

use of opioids produces several adverse effects and might delay recovery [1, 2]. Therefore, a 

multimodal analgesia regimen is recommended in the perioperative setting as it provides 

superior analgesia and reduces opioid requirement [3]. Intravenous (IV) lidocaine is a widely 

studied drug for multimodal analgesia. IV lidocaine at the doses between 1.5–3 mg. kg−1. 

h−1 produces analgesic, antihyperalgesic, and anti-inflammatory effects [4]. Besides, a low 

dose of lidocaine is relatively safe and more feasible for perioperative use [4-7]. Additional 

benefits of lidocaine infusion include a reduction in the incidence of postoperative nausea 

and vomiting, early return of bowel motility and improved quality of recovery [8].  
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Several studies have shown that perioperative lidocaine 

infusion reduces postoperative pain intensity and opioid 

consumption, while others have found lidocaine to be 

ineffective [8]. These inconsistent findings may be due to 

variation in surgical procedure, dose and duration of 

lidocaine infused. Interestingly, a current update from 

Cochrane based meta-analysis found a weak evidence for IV 

lidocaine compared to placebo on early postoperative pain 

scores and overall opioid requirements [9]. On the contrary, 

other recently published meta-analyses have shown 

improvement in postoperative pain-related outcomes with 

lidocaine infusion during laparoscopic clolecystectomy [10, 

11]. Although lidocaine infusion was effective for 

postoperative analgesia in open inguinal hernia surgery [12], 

its use has not been reported in totally extraperitoneal (TEP) 

laparoscopic inguinal hernioplasty. Therefore, the aim of the 

present study was to evaluate the Safety and Efficacy of 

Perioperative Lidocaine Infusion. 

 

Material and Methods  

This was prospective non-randomized, controlled clinical 

trial done in the Department of Anesthesia, Metro Hospital 

and Cancer Research Center, Jabalpur, Madhya Pradesh, 

India, after taking the approval of the protocol review 

committee and institutional ethics committee. After taking 

informed consent detailed history was taken from the 

patient. 

 

Methodology  

Total 100 patients were included in this study. American 

Society of Anesthesiologists (ASA) physical status I-III, 

patients aged 18-70 years old, of both sexes, who were 

undergoing different types of non-cardiac surgery. 

Contraindications were patients with lidocaine allergy, 

complete atrioventricular block, bradycardia and hepatic 

insufficiency.  

All surgeries were performed under general anesthesia and 

patients were divided into two groups. Group I (Controlled 

Fentanyl Group) and Group II (Opioid Free Anesthesia 

Group). After application of standard ASA, non-invasive 

monitors, in group I (50 patients); induction was done with 

fentanyl 2 µkg/kg, propofol 1.4-2.0 mg/kg, atracurium 0.5 

mg/kg. While in group II (50 patients); induction was done 

same as Group I but without fentanyl i.e. propofol and 

atracurium were given also. Patients of both groups received 

1.5 mg/kg lidocaine intravenous bolus over 30 seconds at 

induction time, then intraoperative lidocaine infusion: 1.5 

mg/kg/h followed by 2 mg/kg/h postoperatively for 2-8 

hours. Anesthesia was maintained by sevoflurane 1-1.5 

Minimum Alveolar Concentration (MAC). Other analgesic 

adjuvants were used in form of MgSO4 30-50 mg/kg, 

paracetamol 1000 mg, and diclofenac 75 mg intra-

operatively. A supplemental fentanyl 1 mcg/kg was used if 

there was increase of mean arterial pressure (MAP) and/or 

heart rate (HR) more than 20% above base line. Muscle 

relaxation was maintained by infusion of atracurium 0.5 

mg/kg/h, which was discontinued 20-30 minutes before 

termination of anesthesia. Intraoperative fentanyl 

consumption and visual analog scale (VAS) pain score 

assessment at immediate recovery time as well as after 24 

hours postoperatively were assessed and analgesic 

requirements were recorded. Postoperative bowel function 

was also monitored by auscultation until recovery. 

 

Results 

In the current study there were no significant differences 

between the 2 groups as regarding age, sex, body weight, 

BMI, and ASA physical status. Therefore, mentioned 

variables would have minimal influence on the assessed 

parameters when comparing the safety and efficacy of 

perioperative lidocaine infusion with or without fentanyl 

adjustment at the induction of anesthesia. Comparison 

between the groups showed a significant difference in 

amount of Propofol during induction and difference in 

intraoperative fentanyl requirements. There was tendency to 

tachycardia and increase in mean arterial pressure (MAP) 

after skin incision and during the first 30 minutes of surgery 

in non-opioid group as shown in Table 3.For patients in 

group I; supplemental fentanyl was needed in 4 cases (8%) 

while in group II fentanyl was needed in 16 cases (32%). In 

group II, 72% of cases i.e. in 36 patients’ anesthesia were 

opioid-free. In group I propofol dose for induction of 

anesthesia was significantly lower than in group II. These 

differences were statistically significant. 

In group II patients; there was more hyperdynamic reactions 

to skin incision (rise of heart rate and mean arterial blood 

pressure more than 30% above baseline) and there was a 

need of higher MAC (1.41) of sevoflurane during the first 

30 minutes of surgery. In all cases immediately after 

awaking and extubation, there was a need of additional 

analgesia (single injection was given in form of 50 mcg 

fentanyl, or morphine hydrochloride 4 mg intravenously). 

Additional analgesia after extubation was depended on time 

of surgery and duration of intraoperative lidocaine infusion. 

In cases, when surgery and consequently lidocaine infusion 

were longer than 3 hours, there was no or minimal need of 

additional analgesia after recovery (5 cases). After 8hours of 

continuous lidocaine infusion, there was a low VAS of pain 

score and minimal or no need of additional opioid or non-

opioid analgesia during 24hours. After laparoscopic 

colorectal and cholecystectomy surgery postoperative bowel 

sound recovery time in both groups of patients was 

clinically equal. There were neither perioperative 

complications nor clinical signs of lidocaine toxicity 

detected perioperatively. 

 
Table 1: Demographic profile of the patients 

 

Parameter 
Group I Fentanyl  

(n = 50) 

Group II Opioid free 

anesthesia (n = 50) 

Age (years) 49 (18-69) 51 (20-70) 

Gender (M), n (%) 18 (36) 20 (40) 

Body mass index (kg 

m−2) 
18 (23-38) 17 (22-35) 

ASA I 3 5 

ASA II 44 41 

ASA III 3 4 

Smoking history (%) 10 (20) 12(24) 

Hypertension (%) 35 (70) 36 (72) 

Diabetes mellitus (%) 6 (12) 2 (4) 
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Table 2: Types of surgery 
 

Type of surgery Group I Fentanyl (n = 50) Group II Opioid free anesthesia (n = 50) 

Major open abdominal and colorectal surgery 5 5 

Laparoscopic and colorectal surgery 8 6 

Head and neck surgery 3 4 

Laparoscopic esophageal surgery 3 3 

Laparoscopic cholecystectomy 22 14 

Breast surgery 1 3 

Abdominal hernia surgery 5 6 

Appendectomy 3 5 

 
Table 3: Outcome of the patients 

 

Parameter Group I Fentanyl (n = 50) Group II Opioid free anesthesia (n = 50) Significance 

Propofol for induction (mg/kg) 1.38 (± 0.4) 1.79 (± 0.6) P<0.05 

Heart rate after incision 74.8 (± 10.4) 97.4 (± 11.7) P<0.05 

Sevoflurane MAC 1.13 (± 0.5) 1.41 (± 0.6) P<0.05 

MAP after skin incision 89.6 (± 9.5) 110.8 (± 11.9) P<0.05 

Intraoperative fentanyl (number of patients, %) 4 (8%) 16 (32%) P<0.05 

Time of anesthesia (min) 113.9 (52-245) 110.1 (44-222) P>0.05 

Pain score after recovery 5.2 (± 1.8) 5.4 (± 1.9) P>0.05 

Pain score after 24 h 1-3 1-3 - 

bowel sound recovery time (min) 151.1 ± 26.8 151.6 ± 27.8 P>0.05 

 

Discussion 

Medications of different classes can be used for analgesia in 

perioperative period, such as dexmedetomidine, clonidine, 

ketamine, gabapentin, paracetamol, NSAIDs, ketamine, 

lidocaine, and magnesium sulphate. Therefore, opioid based 

analgesia may be replaced by the multimodal analgesia [13]. 

There are different methods of multimodal analgesia, 

including OFA, but no rational strategy has been provided 

for choosing the drug combinations. Lidocaine infusion is a 

cornerstone of them as many advantages associated with 

opioids-such as analgesia and autonomic nervous system 

control [14] can be obtained from lidocaine. In 1961 Bartlett 

et al. had shown that systemic lidocaine is effective for 

relief of postoperative pain [15]. Since lidocaine effectiveness 

had been shown for management of different pain 

conditions including peripheral and central pain as well as 

chronic, acute, and perioperative pain in different types of 

surgery [16-23]. It had been shown that by using lidocaine in 

addition to other analgesics-such as paracetamol, NSAIDS, 

and magnesium sulphate-it is possible to provide opioid-free 

anesthesia in many fields of surgery and it may be important 

for outcome of cancer surgery [16, 22, 24, 25]. However it does 

not mean that we do not need opioids. It is still debatable 

and rational approach is needed to avoid “friendly fire” in 

our practice [26, 28]. Our cohort of patients was predominantly 

with different types of abdominal surgery and 7 cases of 

head and neck surgery (thyroidectomy, cystectomy) 4 cases 

of breast surgery (mastectomy, sector resection). We have 

shown that in most of cases OFA is possible, but opioids 

supplements give a better hemodynamic stability. Our 

results are in agreements with Pierre-Grégoire Guinot et al. 

(2019) who concluded that OFA for cardiac surgery is 

related to higher incidence of increased blood pressure [22]. 

We have not found any adverse effects of opioid adjustment 

(prolonged recovery, nausea, vomiting, ileus or 

hyperalgesia). Therefore, multimodal analgesia must be 

balanced. Antinociceptive action of lidocaine infusion was 

time dependent. In OFA group II, at induction of anesthesia, 

there was hypertension during the first 0.5-1 hour of 

surgery. Magnesium sulphate, paracetamol, and diclofenac 

were not helpful as high MAC of sevoflurane (>1) was 

needed and in 32% of cases fentanyl was added. After 0.5-1 

hour sevoflurane MAC gradually decreased (<1). This time 

dependency has been seen after patient recovery too. If 

duration of lidocaine infusion was more then 2.5-3 hours 

(laparoscopic colorectal surgery) pain score after recovery 

was 0-3. In other cases (duration of surgery/anesthesia 40-

160 min) pain score after recovery was 3-8 hours. 

Postoperative lidocaine infusion for 5-8 hour was sufficient 

for pain relief and minimizing of opioid use up to 24 hours. 

For this reason, it is interesting that according to some 

authors ’ intraoperative lidocaine infusion and post-

operative infusion for 8 hours may be sufficient for pain 

control up to 72 hours [22]. Other authors are recommending 

24 hours post-operative infusion, which is safe, effective 

(pain score decrease was more prominent 36 hours after 

lidocaine infusion had been terminated) and can be provided 

without ECG monitoring [21]. Proposed mechanisms of the 

lidocaine prolonged activity are the anti-inflammatory 

properties that are more potent compared to traditional anti-

inflammatory drugs. Also, lidocaine attenuates peripheral 

nociceptors sensitization and central hyperexcitability 

through its sodium channel blocking action. Other proposed 

mechanisms are: muscarinic antagonism, glycine inhibition, 

reduction in the production of excitatory amino acids, 

reduction in the production of thromboxane A2, release of 

endogenous opioids, and reduction in neurokinins [29]. We 

have shown the effectiveness of lidocaine infusion and its 

combination with other analgesics, including opioids, for 

abdominal, breast and head and neck surgeries. For 

laparoscopic abdominal surgery we are using lidocaine 

infusion and there is no need of epidural anesthesia for these 

types of surgery. According to the literature review 

perioperative lidocaine infusion correlated with decreased 

visual analogue scale pain scores at 1 to 4 hours and 24 

hours postoperatively. Other benefits include decreased 

opioid requirements, reduced nausea, and vomiting. These 

benefits were seen in patients undergoing laparoscopic and 

open abdominal surgery, genitourinary, breast surgery, 

cardiothoracic surgery and spine surgery [16, 19].  
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Conclusion 

Safety and efficacy of perioperative lidocaine infusion have 

been demonstrated. Opioid free anesthesia (OFA) is possible 

in 70% of cases. Antinociceptive action of lidocaine is time 

dependent and no immediate analgesia was needed after 

extubation if the duration of intraoperative lidocaine 

infusion was more than 3 hours as the VAS pain score after 

recovery was 0-3, versus 3-7 if the duration of lidocaine 

infusion was 40-160 minutes. Post-operative lidocaine 

infusion for 5-8 hours was sufficient for pain relieve with 

minimal non opioid analgesia for 24 hours. Keywords: 

Lidocaine; Perioperative infusion; Opioid; Balanced 

anesthesia; Multimodal analgesia 

 

Reference  

1. Gan TJ, Joshi GP, Zhao SZ, Hanna DB, Cheung RY, 

Chen C. Presurgical intravenous parecoxib sodium and 

follow-up oral valdecoxib for pain management after 

laparoscopic cholecystectomy surgery reduces opioid 

requirements and opioid-related adverse effects. Acta 

Anaesthesiol Scand 2004;48:1194–207.  

2. Magheli A, Knoll N, Lein M, Hinz S, Kempkensteffen 

C, Gralla O. Impact of fast-track postoperative care on 

intestinal function, pain, and length of hospital stay 

after laparoscopic radical prostatectomy. J Endourol 

2011;25: 1143–7.  

3. Lau CS, Chamberlain RS. Enhanced recovery after 

surgery programs improve patient outcomes and 

recovery: a meta-analysis. World J Surg 2017;41:899–

913.  

4. Marret E, Rolin M, Beaussier M, Bonnet F. Meta-

analysis of intravenous lidocaine and postoperative 

recovery after abdominal surgery. Br J Surg 

2008;95:1331–8.  

5. Sun Y, Li T, Wang N, Yun Y, Gan TJ. Perioperative 

systemic lidocaine for postoperative analgesia and 

recovery after abdominal surgery: a metaanalysis of 

randomized controlled trials. Dis Colon Rectum 

2012;55:1183–94.  

6. Kranke P, Jokinen J, Pace NL et al. Continuous 

intravenous perioperative lidocaine infusion for 

postoperative pain and recovery. Cochrane Database 

Syst Rev 2015;7:CD009642.  

7. Bajracharya JL, Subedi A, Pokharel K, Bhattarai B. The 

effect of intraoperative lidocaine versus esmolol 

infusion on postoperative analgesia in laparoscopic 

cholecystectomy: a randomized clinical trial. BMC 

Anesthesiol 2019;19:198.  

8. Dunn LK, Durieux ME. Perioperative use of 

intravenous lidocaine. Anesthesiology 2017;126:729–

37.  

9. Weibel S, Jelting Y, Pace NL et al. Continuous 

intravenous perioperative lidocaine infusion for 

postoperative pain and recovery in adults. Cochrane 

Database Syst Rev 2018;6:CD009642.  

10. Zhao JB, Li YL, Wang YM, Teng JL, Xia DY, Zhao JS, 

Li FL. Intravenous lidocaine infusion for pain control 

after laparoscopic cholecystectomy: a meta-analysis of 

randomized controlled trials. Medicine (Baltimore) 

2018;97:e9771.  

11. Li J, Wang G, Xu W, Ding M, Yu W. Efficacy of 

intravenous lidocaine on pain relief in patients 

undergoing laparoscopic cholecystectomy: a meta-

analysis from randomized controlled trials. Int J Surg 

2018;50:137–45.  

12. Kang H, Kim BG. Intravenous lidocaine for effective 

pain relief after inguinal herniorrhaphy: a prospective, 

randomized, double-blind, placebo-controlled study. J 

Int Med Res 2011;39:435–45 

13. Kehlet H, Dahl JB. The value of “multimodal” or 

“balanced analgesia” in postoperative pain treatment. 

Anesth Analg 1993;77(5):1048-1056. 

14. Brown EN, Pavone KJ, Naranjo M. Multimodal 

General Anesthesia: Theory and Practice. Anesth Analg 

2018;127(5):1246-1258. 

15. Bartlett EE, Hutaserani O. Xylocaine for the relief of 

postoperative pain. Anesth Analg 1961;40:296-304. 

16. Dunn LK, Durieux ME. Perioperative Use of 

Intravenous Lidocaine. Anesthesiology 

2017;126(4):729-737. 

17. Boas RA, Covino BG, Shahnarian A. Analgesic 

response to i.v. lignocaine. Br J Anesth 1982;54(5):501-

505. 

18. Clarke C, McConachie I, Banner R. Lidocaine Infusion 

as a Rescue Analgesic in the Perioperative Setting. Pain 

Res Manag 2008;13(5):421-423. 

19. Weibel S, Jokinen J, Pace N, Schnabel A, Hollmann 

MW, Hahnenkamp K et al. Efficacy and safety of 

intravenous lidocaine for postoperative analgesia and 

recovery after surgery: a systematic review with trial 

sequential analysis. Br J Anaesth 2016;116(6):770-783. 

20. Eipe N, Gupta S, Penning J. Intravenous lidocaine for 

acute pain: an evidence-based clinical update. BJA 

Education 2016;16(9):292-298. 

21. Kandil E, Melikman E, Adinoff B. Lidocaine Infusion: 

A Promising Therapeutic Approach for Chronic Pain. J 

Anesth Clin Res 2017;8(1):697. 

22. Guinot PG, Spitz A, Berthoud V, Ellouze O, Missaoui 

A, Constandache T et al. Effect of Opioid-free 

Anaesthesia on Post-operative Period in Cardiac 

Surgery. A Retrospective Matched Case-control Study. 

BMC Anesthesiol 2019;19(1):136. 

23. Viola V Newnham HH, Simpson RW. Treatment of 

intractable painful diabetic neuropathy with intravenous 

lignocaine. J Diabetes Complications 2006;20(1):34-39. 

24. Wall T, Sherwin A, Ma D, Buggy DJ. Influence of 

perioperative anaesthetic and analgesic interventions on 

oncological outcomes: a narrative review. Br J Anaesth 

2019;123(2):135-150. 

25. Majumdar S, Das A, Kundu R, Mukherjee D, Hazra B, 

Mitra T. Intravenous paracetamol infusion: Superior 

pain management and earlier discharge from hospital in 

patients undergoing palliative head-neck cancer 

surgery. Perspect Clin Res 2014;5(4):172-177. 

26. Veyckemans F. Opioid-free anaesthesia: still a debate? 

Eur J Anaesthesiol 2019;36:245-246. 

27. Lavand'homme P, Estebe JP. Opioid-free anesthesia: a 

different regard to anesthesia practice. 

CurrOpinAnaesthesiol 2018;31(5):556-561. 

28. EL-Molla A, Fetouh FA, Al-Otaibi R, Bawazir S, 

AmrJad A, Obied A et al. Excellence in Professional 

Peak Performance Hope to Believe and a Goal to 

Achieve “Part 1”. J Anesth Pain Med 2020;5(1):1-4. 

29. Lauretti GR. Mechanisms of analgesia of intravenous 

lidocaine. Rev Bras Anestesiol 2008;58(3):280-206.  

 

 


