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Effect of intraoperative lidocaine infusion on postoperative
analgesia: A randomized controlled trial.
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ABSTRACT
Objective: To evaluate the effect of intravenous lidocaine infusion on postoperative pain scores and narcotic consumption in
patients undergoing abdominal surgery under general anesthesia.
Study Design: Randomized, double blinded controlled trial.
Place and Duration: Department of Anesthesia, Combined Military Hospital, Khuzdar from 15 th November 2018 to 20th May 2019.
Methodology: A total of 80 adult patients were randomly assigned into two groups of 40 each to receive IV lidocaine bolus, 1 mg/kg
followed by IV infusion, 2mg/kg/h (group L) or similar volume/kg of saline (group S). Each patient’s level of pain was measured with
a visual analogue scale (VAS) on arrival in post anesthesia care unit, at 2, 4, 8, 12, and 24 hours after surgery. Total postoperative
morphine consumption and the incidence of side effects were also recorded.
Results: Intraoperative lidocaine infusion resulted in effective analgesia in first 12 h postoperatively, seen by low pain scores
(P=<0.05). The total morphine consumption was also reduced in the lidocaine group (P=<0.05). No signs of systemic lidocaine
toxicity were observed.
Conclusion: Intraoperative lidocaine infusion should be considered as an adjunct to opioids for postoperative pain management.
Keywords: Abdominal surgery, postoperative pain, postoperative analgesia, lidocaine, morphine, narcotic consumption, systemic
lidocaine toxicity.
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INTRODUCTION

traditionally used to provide balanced anesthesia and
postoperative analgesia, but the use of narcotics comes with a
certain price. Side effects like sedation, respiratory depression,
nausea and vomiting are associated with the use of opioids5
while the use of high doses can also lead to acute tolerance as
well. In addition to that, for developing countries like Pakistan
availability of narcotics at times may also be an issue.
Furthermore, because of the recent concerns regarding opioid
crisis6 there has been change in strategy of managing the
postoperative pain with other options. Regional anesthesia,
multimodal analgesia, ketamine, dexmedetomidine, pregabalin
and gabapentin are some of the unique alternative approaches
in this regard7.
Intravenous Lidocaine has been shown to have analgesic, antihyperalgesic and anti-inflammatory characteristics8. Systemic
lidocaine stimulates secretion of anti-inflammatory cytokines,
reduces secretion of inflammatory mediators, blocks voltage
gated sodium channels as well it acts as N-methyl d-aspartate
(NDMA) receptor antagonist9,10. Since studies have shown that
NMDA receptors have a role in processing of pain at the level
of central nervous system, therefore the lidocaine can be
employed as a part of multimodal analgesia. Multimodal
analgesia by targeting various pain mechanisms improves pain
relief and reduces the opioid usage11,12.
We hypothesized that lidocaine infusion given intraoperatively

Effective pain relief during surgery and postoperatively is very
important for providing ideal patient care1,2. It is not only a
part of balanced anesthesia technique, it also helps in reducing
the surgical stress response. Surgical pain can initiate complex
metabolic and hormonal response which can have undesirable
effects on the outcome of the surgery3,4. Opioids have been
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will reduce the postoperative pain scores and consumption of
morphine. Although studies have been carried out all over the
world to assess the effectiveness of intraoperative intravenous
lidocaine infusion on postoperative pain scores but studies on
local population are deficient in this regard. Therefore,
objective of this study was to evaluate the effect of
intravenous lidocaine infusion on postoperative pain scores
and narcotic consumption in patients undergoing abdominal
surgery under general anesthesia in local population.

VAS 4 or above were provided rescue analgesia of IV morphine
bolus 0.07 mg/kg. The total quantity of morphine given in
twenty-four hours was documented for both the groups.
Data Analysis: The results were analyzed using SPSS version
23.0.0 software (IBM). In order to detect a change of 30 % in
morphine consumption between groups with power 80% and α
= 0.05 a sample size of 30 individuals in each group was
required. Results are presented as mean ± standard deviation
or as number of patients. Statistical significance of comparison
of gender between two groups was analyzed with Chi-square
test. Statistical significance of age, weight, duration of surgery,
VAS and morphine consumption between two groups was
tested with independent sample t-test. A P<0.05 was
considered as statistically significant.

METHODOLOGY
This prospective, double blinded, randomized, placebocontrolled trial study was conducted from 15th November 2018
to 20th May 2019 at Combined Military Hospital, Khuzdar. The
approval of the study was taken from hospital ethical
committee of Combined Military Hospital Khuzdar. Written
informed consent was taken from the patients enrolled in the
study. A total of 80 patients between 18 to 65 years of age,
both male and female fitting into physical status I and II of
American Society of Anesthesiologists (ASA), scheduled to
undergo
variety
of
abdominal
surgeries
(open
cholecystectomy, laparotomy, hysterectomy, pyelolithotomy,
nephrectomy) under general anesthesia were included in the
study. Patients with abnormal liver and renal functions,
ischemic heart disease, cardiac arrhythmias and allergy to
lidocaine were excluded from study. During preanesthesia
assessment, patients were explained about the visual analogue
scale (VAS) of 0-10 with 0 being “no pain” and 10 being “worst
possible pain”.
Patients were allocated in two different groups (Group L and
Group S) of 40 each by sealed envelope procedure. Patients in
Group L were given a bolus of intravenous lidocaine of 1 mg/kg
followed by an infusion of lidocaine at a rate of 2 mg/kg/h.
Whereas patients in Group S were administered a normal
saline bolus and infusion at the same volume and rate. The
administration of bolus dose followed by infusion of both
lidocaine and saline was started before the skin incision. The
infusion (Mindray SK-500, Germany) was continued
intraoperatively and was stopped 1 hour after the skin closure
in the postoperative period in the Recovery room.
In order to avoid bias the medical staff who was not involved in
anesthetizing the patients prepared the study drugs. The drugs
were prepared in 20 mL syringe (concentration of lidocaine
was 20 mg/ml), the saline syringes were also labelled like
lidocaine syringes. The anesthesiologist administering
anesthesia was not aware of the group to which the patients
belonged. The individual involved in gathering of pain scores
data was not aware of the group to which the patient
belonged. Similarly, the staff who provided the postoperative
care in the hospital were unaware of the patient group.
Once the patients were shifted to the post anesthesia care unit
(PACU) at the end of surgery pain scores using VAS were noted
on arrival, 2 h, 4h, 8h, 12h and 24 h postoperatively. The
patients remained in the post anesthesia care unit for 3 h after
which they were shifted to the ward and given IV ketorolac 30
mg 12 hourly. All the patients who complained of pain score of

RESULTS
A total of 80 patients were included and randomly allocated
into two groups of 40 each and there were no dropouts. The
demographics and duration of surgery were analogous
between the two groups. We did not find statistically
significant difference among age, gender and weight of the
patients and in the duration of surgery between the two
groups.
The comparison of VAS pain scores between group L and group
S was statistically significant (P <0.05) at arrival in PACU, 2 h, 4
h, 8 h and 12 h intervals. However, the difference of pain score
at 24 h between two groups was not significant (P=0.2) as
shown in Table-I.
Table-I: Pain assessment (VAS) in postoperative period (N=80)
Time (hours)
Groups L (n=40)
Group S (n=40)
P
On arrival in the
post anesthesia
1.75±1.23
3.45±1.59
0.001
care unit
2h
2.79±1.15
4.23±1.61
0.001
4h
2.17±1.64
3.81±1.9
0.001
8h
2.44±1.74
3.98±2.27
0.01
12h
2.64±1.97
4.19±2.74
0.02
24h
3.95±2.51
4.54±2.96
0.2
Data is presented as mean ± standard deviation.
n: number of patients, Group L: lidocaine group, Group S:
saline/placebo group, VAS: visual analogue scale
Table-II: Postoperative cumulative Morphine consumption
(N=80)
Groups L
Group S
P
(n=40)
(n=40)
Cumulative Morphine
5.09±1.53 12.13±2.2 0.001
consumption in 24 h (mg)
Data are presented as mean ± standard deviation or number of
patients.
n: number of patients in each group, Group L: lidocaine group,
Group S: saline/placebo group
The mean consumption of morphine in group L was 5.09 mg
(SD 1.53) and in the group S was 12.13 mg (SD 2.2). This
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difference was statically significant (Table-II).
There was no incidence of perioral numbness, metallic taste or
other serious signs of systemic lidocaine toxicity.

the lidocaine infusions are most effective in reducing VAS and
cumulative opioid use for analgesia when given during
abdominal surgeries22,23. Furthermore studies have also
produced very promising results on various benefits of
lidocaine infusion like inhibiting tumor growth which maybe
useful for cancer surgeries10,23. Antithrombotic and
antibacterial properties may also improve the surgical
outcomes in many patients. Therefore, lidocaine infusion has
some very encouraging results which can not only improve
patient satisfaction but also improve the quality of surgery.

DISCUSSION
The results of our study showed that intraoperative infusion of
intravenous lidocaine reduced the postoperative pain scores
significantly up to 12 hours. Our results are comparable to
number of studies conducted internationally.
Several lidocaine infusion regimens with varying duration have
been used in these researches. We used lidocaine infusion
intraoperatively and until 1 hour after end of surgery in the
postoperative period. Song et al13 and Ahn et al14 administered
the lidocaine infusion only in the intraoperative period and the
infusion was not continued in postoperative period. Whereas,
Ram et al15 gave lidocaine infusion from intraoperative period
up to 1 hour into the postoperative period just like we did in
our study and Farag et al16 continued the lidocaine infusion
until the patient remained in the PACU with a maximum of 8
hours postoperative infusion. In some studies, like Jendoubi et
al17 and Tauzin-Fin et al18, the infusion was started at induction
and continued even 24 hours postoperatively. The dosages of
these lidocaine infusion have also differed slightly among
studies. Song et al13 and Ahn et al14 gave a bolus of 1.5 mg/kg
followed by 2 mg/kg/h infusion whereas Jendoubi et al 17
administered 1.5 mg/kg bolus following which an infusion of 1
mg/kg/hour was continued. Saleh et al19 used a bolus of 1
mg/kg after which an infusion was carried out at 2mg/kg/hour
just like our study. However, in some studies no bolus was
given, and an infusion up to 2 mg/kg/hour was started on
induction as the works done by Farag et al16, Tauzin-Fin et al18
and El Shal et al20.
In terms of reduced visual analogue scores with lidocaine
infusion we observed that there were statistically significant
less pain scores up to 12 hours after surgery in lidocaine group
as compared to the saline(placebo) group. Song et al13
observed reduced VAS up to 6 hours postoperatively. Whereas
research work by Ahn et al14, Ram et al15, El Shal et al20 and
Ventham et al21 revealed reduced VAS up to 24 hours after
surgery. This variance in the duration of reduced VAS maybe
due to the differences in dosage and duration of lidocaine
infusions employed in these studies. Furthermore, the
dynamics of local population may have played a role as well
due to possible differences in pharmacokinetics and
pharmacodynamics. Therefore, the statistically significant
reduced VAS up to 48 hours postoperatively in the studies by
Jendoubi et al17 and Tauzin-Fin et al18 maybe since the
lidocaine infusion was continued as long as 24 hours
postoperatively.
Since lidocaine infusion has been associated with low VAS, the
cumulative opioid consumption is also reduced in the
postoperative period. Our result of reduced Morphine
consumption was also comparable to other studies which have
shown statistically significant reduction in cumulative opioid
consumption for postoperative analgesia 13,14,21.
Another important factor obvious from literature review is that

CONCLUSION
Intraoperative lidocaine infusion should be considered as an
adjunct to opioids for postoperative pain management.
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