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Abstract

Background: Perioperative stress response can be detrimental if excessive and pro-
longed. Intravenous (i.v.) lignocaine, while being an effective analgesic, has the added
benefit of anti-inflammatory activity. This study was done to assess the effect of i.v.
lignocaine on operative stress response and post-surgical ileus after elective open
abdominal surgeries.
Methods: Patients (n = 134) were randomized into two groups (n = 67 each) to
receive an i.v. infusion of lignocaine (group L) or saline (group S) as a bolus of
1.5 mg/kg at intubation followed by an infusion of 1.5 mg/kg/h throughout the surgery
until 1 h post-surgery. Total leukocyte count (TLC), C-reactive protein (CRP) and
interleukin-6 (IL-6) levels immediately and 24 h after surgery were compared with
preoperative levels. Time to first passage of flatus and stools post-operatively was
noted. Post-operative pain scores, analgesic requirements, and incidence of post-
operative nausea and vomiting (PONV) were assessed in the two groups.
Results: Post-operative surge in TLC, CRP and IL-6 was attenuated in group L as
compared to group S (P < 0.001, 0.018, <0.001). Time to passage of flatus and stools
was earlier in group L (P = 0.04, 0.02). PONV was lesser in group L at 6 and 18 h
post-surgery (<0.001, 0.28). Post-operative pain scores and post-operative morphine
requirement were significantly less in group L at each point of time post-operatively
(P < 0.001, <0.001).
Conclusion: Perioperative i.v. lignocaine infusion attenuates the operative stress
response, provides effective analgesia and reduces the need for opioids post-
operatively. Through these effects, it reduces post-operative ileus and the incidence of
PONV.

Introduction

Abdominal surgeries are associated with major alterations in
haemodynamic, metabolic and immune responses. Excessive activa-
tion of the inflammatory response is responsible for post-operative
pain and other undesired side effects like nausea, vomiting and
prolonged ileus.1 Several methods have been employed to reduce
this post-surgical stress response like use of opioids,2 epidural anal-
gesics,3 melatonin4 and dexamethasone.5 Intravenous (i.v.)

lignocaine, when used as an infusion in perioperative period apart
from producing an effective analgesia, has the added advantage of
attenuating the post-surgical stress response through its anti-
inflammatory activity.6 It leads to a decreased consumption of
inhalational anaesthetics and opioids in the perioperative period.7

This, in turn, leads to an early recovery of bowel function post-
operatively.8–10 Though several studies have been done utilizing i.v.
lignocaine in abdominal surgeries6–10 as an analgesic, there are
limited studies1,6 assessing the efficacy of lignocaine in reducing the
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stress response. Furthermore, its additional benefit of improving
bowel function and reducing incidence of post-operative nausea and
vomiting (PONV) was not conclusively proven in some previous
studies.7,8,11 Hence, this study was done to assess the anti-
inflammatory activity and bowel function hastening properties of i.v.
lignocaine.

Methods

This was a double-blinded randomized placebo-controlled
interventional trial done over a period of 15 months on 134 patients
undergoing elective open abdominal surgeries in the Department of
General Surgery in a tertiary care hospital in South India.

Participants

Patients above 18 years of age, of either gender, undergoing elective
open abdominal surgeries, and belonging to the American Society of
Anaesthesiologists (ASA) physical status I, II and III were eligible
for participation in the trial after obtaining a written informed
consent. Patients sensitive to lignocaine, suffering from cardiovas-
cular diseases, on beta blocker drugs, on opioid drugs for prolonged
period, and with functional bowel disorders were excluded from this
study.

Randomization, allocation concealment
and blinding

Patients were randomized into two groups to receive i.v. lignocaine
infusion or normal saline (placebo) infusion by block randomization
(block size of 10) using Microsoft Excel 2007 (Microsoft Corp,
Redmond, WA, USA). Allocation concealment was performed using
serially numbered opaque-sealed envelope technique. Envelopes
were opened on the day of surgery outside the operating room by an
anaesthetist not involved in the research, and the drug solution (L or
S) was prepared based on the patient’s body weight and adminis-
tered as an infusion during the surgery. The patients and the inves-
tigator who assessed the outcome (pain, ileus) post-operatively were
blinded. Hence, this study was double blind. At the end of the study,
the groups were decoded and analysed (Fig. 1).

Intervention

A standard anaesthesia and analgesia protocol was used in all
patients. Patients in the interventional group received 2% i.v.
lignocaine (Xylocard, Neon Laboratories, Mumbai, India) as a bolus
dose of 1.5 mg/kg at the time of intubation followed by a continuous
infusion at a rate of 1.5 mg/kg/h in the intraoperative period, and
continued until 1 h post-surgery. Patients in the control group
received an i.v. bolus followed by continuous infusion of 0.9%
normal saline (Nirma Laboratories, Ahmedabad, India) at a volume
and rate similar to lignocaine until 1 h post-surgery. Post-operatively
analgesia was administered through a patient-controlled analgesia
(PCA) pump delivering i.v. morphine bolus dose of 1 mg with each
demand. Lockout period of 15 min was used to avoid overdosage.

Blood samples for analysis of the levels of total leukocyte count
(TLC), and inflammatory mediators like C-reactive protein (CRP)
and interleukin-6 (IL-6) were collected in preoperative period imme-
diately after surgery and at 24 h post-surgery. TLC was recorded

using an automated calibrating machine (Sysmex XP-300, Sysmex
India Pvt Ltd, Mumbai, India). Serum CRP levels were estimated
using five high sensitivity CRP kits employing a sandwich-type
enzyme-linked immunosorbent assay (ELISA), containing 88 wells
each (Diagnostics Biochem Canada Inc, Ontario, Canada). IL-6
levels were analysed in 59 patients in groupAand 57 patients in group
B using two IL-6 kits containing 176 wells each (BD OptEIA Human
IL-6 ELISA kit II, BD Biosciences, San Jose, CA, USA). The time to
first passage of flatus and stools post-operatively was noted. Presence
of PONV was recorded in the immediate post-operative period and at
6, 18 and 24 h post-surgery on a scale of 0–2 (0 = none, 1 = nausea, 2
= vomiting). Pain was assessed at 1, 6, 18 and 24 h post-surgery using
a visual analogue scale (VAS) of 0–10. The time period for the first
analgesic requirement through PCA pump post-operatively, the
number of PCAdemands, and the total dose of morphine consumed in
the first 24 h post-surgery were calculated.

Outcomes

The outcomes measured were the perioperative levels of inflamma-
tory mediators (TLC, CRP, IL-6), time to passage of flatus and stools
post-operatively, incidence of PONV, post-operative pain scores, time
to first analgesic requirement, total number of PCAdemands and total
dose of morphine consumed during 24-h post-operative period.

Statistical analysis

Statistical analysis was performed using SPSS version 17 for
Windows (SPSS, Chicago, IL, USA). Continuous data like age and
duration of surgery were compared using independent sample t-test
of means. Gender distribution and ASA status were compared using
chi-square test. The levels of inflammatory mediators like TLC, CRP
and IL-6 at each point of time were compared using Mann–Whitney
U-test. The time to passage of flatus and stools post-operatively was
noted and compared using student’s t-test of comparison of means.
The incidence of nausea and vomiting post-operatively was com-
pared using chi-square test and Fisher’s exact test. The effect of
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Fig. 1. Flow diagram of the participants through the study. PCA, patient-
controlled analgesia; VAS, visual analogue scale.
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lignocaine on post-operative pain was analysed by Mann–Whitney
U-test comparing the median VAS at each point of study time in the
post-operative period. The median time to first analgesic require-
ment, the median number of PCA demands and the total amount of
morphine consumed until 24 h post-surgery were compared using
Mann–Whitney U-test. A P-value < 0.05 was considered statistically
significant.

Results

For the purpose of tabulation and analysis, the groups were desig-
nated as L and S receiving lignocaine and normal saline infusion,
respectively. Both the groups were comparable with respect to
demographic parameters and operative characteristics (Table 1). The
levels of TLC were significantly attenuated in group L at immediate
post-operative and at 24 h post-surgery. The CRP levels in the imme-
diate post-operative period were significantly lesser in group L. The
levels of IL-6 were significantly attenuated in group L post-
operatively (Figs 2–4). The time to first passage of flatus and stools
post-operatively was significantly lesser in the lignocaine group,
indicating early recovery from post-surgical ileus in lignocaine
group (Table 2). In the immediate post-operative period, there was

no significant difference in the incidence of PONV between the two
groups, but at 6 and 18 h post-surgery it was lower in group L.
Anti-emetics were given to patients complaining of nausea post-
operatively. The VAS scores in group L were significantly lesser

Table 1 Demographic and operative characteristics

Parameter Group L (n = 67) Group S (n = 67) P-value

Age (mean ± SD) years 49.2 ± 12.8 52.5 ± 15.7 0.19†
Weight (mean ± SD) kg 43.66 ± 8.19 42.43 ± 7.94 0.38†
Male : Female 48:19 43:24 0.35‡
ASA status

I 39 31 0.064‡
II 27 29
III 1 7

Duration of surgery (mean ± SD) in hours 2.43 ± 0.63 2.40 ± 0.75 0.83†
Type of surgery

Gastrectomy/gastrojejunostomy 24 24
Abdominoperineal resection/anterior resection 11 12
Cholecystectomy, CBD exploration and other biliary surgeries 13 8 0.65‡
Others 19 23

†Student’s t-test. ‡Chi-square test. ASA, American Society of Anaesthesiologists; CBD, common bile duct.

Fig. 2. Chart comparing perioperative total leukocyte counts. ( ) group
L; ( ) group S. Fig. 3. Chart comparing perioperative C-reactive protein (CRP) levels.

( ) group L; ( ) group S.

Fig. 4. Chart comparing perioperative interleukin-6 levels. ( ) group L;
( ) group S.
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when compared to group S at each point of time in the post-operative
period. The time to first analgesic requirement was delayed in group
L compared to that in group S. The median total number of PCA
demands in the first 24 h post-surgery and the total morphine
requirement until 24 h post-surgery were also significantly lower in
group L (Table 3).

Discussion

Surgical stress response involves release of various proinflammatory
cytokines like IL-6 and CRP.12 This acute inflammatory response,
though beneficial and essential, can be detrimental if excessive and
prolonged as can be the case in major open abdominal surgeries.
This can result in prolonged post-operative pain, and excessive use
of opioid analgesics for pain relief can in turn lead to complications
like prolonged post-surgical ileus and PONV. Several methods have
been tried to reduce the perioperative stress response.2–5 Lignocaine
has analgesic and, in addition, anti-inflammatory activity. When
given as an infusion in the perioperative period, in addition to
providing durable analgesia,5,9 it can attenuate the stress response.
It decreases surgery-induced peritoneal irritation and suppresses
inhibitory sympathetic reflexes during surgery. By providing effec-
tive post-operative analgesia and by reducing the opioid analgesic
requirement, lignocaine ultimately results in a decreased duration of
post-operative ileus.6–8 The efficacy of lignocaine as an
anti-inflammatory agent and whether the clinical benefits of
lignocaine are dependent on the reduced stress response has not been
studied extensively and not conclusively proven. There are also
controversial results in some studies regarding efficacy of lignocaine
in reducing post-surgical ileus and PONV.7,8,11 Hence, this study was
done to assess the efficacy of lignocaine in terms of these factors.
The sample size in our study was higher than that in earlier studies
using i.v. lignocaine in abdominal surgeries.7–11 Some studies have
utilized infusion for a longer duration in the post-operative period
and at a higher dose when compared to that of our study.1,8,11 In our

study, lignocaine infusion was given throughout the surgery when
the stress response is more, and continued until 1 h post-surgery to
allow the patient to recover from anaesthesia to utilize the PCA
pump effectively.

The anti-inflammatory property of lignocaine has been studied by
some authors.6,13,14 Though studies done by Kuo et al.6 in colonic
surgeries and Yardini et al.14 in transabdominal hysterectomies
found encouraging results, a study done by Kaba et al.13 in
laparoscopic colectomies failed to demonstrate the beneficial effect
of lignocaine in reducing cytokine levels. Our study found attenu-
ated levels of IL-6, CRP and TLC in the lignocaine group. Higher
inflammatory mediator levels post-operatively can be related to
higher pain scores and morphine consumption post-operatively.
Hence, by attenuating the surgery-induced stress response,
lignocaine can bring about additional pain relief and reduce opioid
consumption. Though some authors have reported that patients
receiving lignocaine had earlier recovery of bowel function,6,9,10

studies done by Koppert et al.7 and Rimback et al.8 found no sig-
nificant effect of lignocaine on ileus. In our study, lignocaine infu-
sion group had lesser duration of ileus as indicated by decreased
time to passage of flatus and stools post-operatively. This may partly
be due to stress-attenuating property of lignocaine as well as its
direct action on inhibiting sympathetic reflexes and its opioid
sparing analgesic effect. Though some authors6,15 have found lesser
incidence of PONV after lignocaine infusion similar to our study, the
results are contradictory in some studies.5,6,9 This additional benefi-
cial effect of lignocaine can be explained through its bowel function
hastening property and its opioid sparing effect. We observed that
patients receiving i.v. lignocaine infusion had significantly lesser
post-operative VAS scores and lesser opioid analgesic requirement
for pain relief as observed in other studies as well. However, some
studies1,16,17 found no effect of i.v. lignocaine on post-operative pain
and recovery of patient. None of the patients in our study had any
electrocardiographic abnormalities or neurological side effects due
to i.v. lignocaine infusion in the perioperative period. There were no

Table 2 Comparison of post-operative bowel function recovery

Parameter Group L Group S P-value†

Time of passage of flatus (mean ± SD) in hours 48.24 ± 10.33 51.82 ± 9.83 0.042
Time of passage of stools (mean ± SD) in hours 68.45 ± 12.6 73.28 ± 11.45 0.022

†Student’s t-test.

Table 3 Comparison of post-operative pain scores and analgesic requirement

Parameter Group L Group S P-value†

Median (range) Median (range)

VAS Immediate post-operative 7 (6–8) 8 (7–9) <0.001
6 h 4 (3–6) 6 (4–7) <0.001

18 h 4 (3–6) 6 (4–6) <0.001
24 h 4 (2–5) 5 (3–6) <0.001

Time to first analgesic requirement (in minutes) 45 (30–60) 30 (15–45) <0.001
Total number of PCA morphine demands (until 24 h post-operatively) 12 (10–20) 24 (16–34) <0.001
Total morphine consumption (mg) (until 24 h post-operatively) 10 (8–24) 24 (16–30) <0.001
Total morphine consumption (in mg/kg) until 24 h post-surgery 0.26 (0.13–0.55) 0.54 (0.38–0.87) <0.001

†Mann–Whitney U-test. PCA, patient-controlled analgesia; VAS, visual analogue scale.
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incidences of anastomotic leak in any patient in our study (34
patients in group L and 35 patients in group S had bowel anastomo-
ses). Other authors have also documented i.v. lignocaine to be safe
when given as an infusion even until 24 h post-surgery.7,9

Conclusions

Perioperative i.v. infusion of lignocaine attenuates the operative
stress response by reducing the levels of inflammatory mediators
released during surgery. It causes a significant reduction in post-
operative pain and the need for opioid analgesics post-operatively.
The incidence of PONV is decreased and return of bowel function is
hastened post-operatively.

References
1. Herroeder S, Pecher S, Schönherr ME et al. Systemic lidocaine shortens

length of hospital stay after colorectal surgery: a double-blinded,
randomized, placebo-controlled trial. Ann. Surg. 2007; 246: 192–200.

2. Yeager MP, Colacchio TA, Yu CT et al. Morphine inhibits spontaneous
and cytokine-enhanced natural killer cell cytotoxicity in volunteers.
Anesthesiology 1995; 83: 500–8.

3. Moore CM, Desborough JP, Powell H, Burrin JM, Hall GM. Effects of
extradural anaesthesia on interleukin-6 and acute phase response to
surgery. Br. J. Anaesth. 1994; 72: 272–9.

4. Kücükakin B, Lykkesfeldt J, Nielsen HJ, Reiter RJ, Rosenberg J,
Gögenur I. Utility of melatonin to treat surgical stress after major vas-
cular surgery – a safety study. J. Pineal Res. 2008; 44: 426–31.

5. Bisgaard T, Klarskov B, Kehlet H, Rosenberg J. Preoperative dexam-
ethasone improves surgical outcome after laparoscopic cholecystec-
tomy: a randomized double-blind placebo-controlled trial. Ann. Surg.
2003; 238: 651–60.

6. Kuo CP, Jao SW, Chen KM et al. Comparison of the effects of thoracic
epidural analgesia and i.v. infusion with lidocaine on cytokine response,
postoperative pain and bowel function in patients undergoing colonic
surgery. Br. J. Anaesth. 2006; 97: 640–6.

7. Koppert W, Weigand M, Neumann F et al. Perioperative intravenous
lidocaine has preventive effects on postoperative pain and morphine
consumption after major abdominal surgery. Anesth. Analg. 2004; 98:
1050–5.

8. Rimbäck G, Cassuto J, Tollesson PO. Treatment of postoperative para-
lytic ileus by intravenous lidocaine infusion. Anesth. Analg. 1990; 70:
414–9.

9. Groudine SB, Fisher HA, Kaufman RP Jr et al. Intravenous lidocaine
speeds the return of bowel function, decreases postoperative pain, and
shortens hospital stay in patients undergoing radical retropubic prosta-
tectomy. Anesth. Analg. 1998; 86: 235–9.

10. Harvey KP, Adair JD, Isho M, Robinson R. Can intravenous lidocaine
decrease postsurgical ileus and shorten hospital stay in elective bowel
surgery? A pilot study and literature review. Am. J. Surg. 2009; 198:
231–6.

11. Cassuto J, Wallin G, Högström S, Faxén A, Rimbäck G. Inhibition of
postoperative pain by continuous low-dose intravenous infusion of lido-
caine. Anesth. Analg. 1985; 64: 971–4.

12. Desborough JP. The stress response to trauma and surgery. Br. J.
Anaesth. 2000; 85: 109–17.

13. Kaba A, Laurent SR, Detroz BJ et al. Intravenous lidocaine infusion
facilitates acute rehabilitation after laparoscopic colectomy. Anesthe-
siology 2007; 106: 11–8.

14. Yardeni IZ, Beilin B, Mayburd E, Levinson Y, Bessler H. The effect of
perioperative intravenous lidocaine on postoperative pain and immune
function. Anesth. Analg. 2009; 109: 1464–9.

15. Wu C-T, Borel CO, Lee M-S et al. The interaction effect of perioperative
cotreatment with dextromethorphan and intravenous lidocaine on pain
relief and recovery of bowel function after laparoscopic cholecystec-
tomy. Anesth. Analg. 2005; 100: 448–53.

16. Wuethrich PY, Romero J, Burkhard FC, Curatolo M. No benefit from
perioperative intravenous lidocaine in laparoscopic renal surgery: a
randomised, placebo-controlled study. Eur. J. Anaesthesiol. 2012; 29:
537–43.

17. Grady MV, Mascha E, Sessler DI, Kurz A. The effect of perioperative
intravenous lidocaine and ketamine on recovery after abdominal hyster-
ectomy. Anesth. Analg. 2012; 115: 1078–84.

Attenuation of stress response with lignocaine 5

© 2014 Royal Australasian College of Surgeons


