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ABSTRACT

Due to unpleasant nature and physiological consempseof postoperative pain, search of safe andtefe
modalities for its management has remained a subfdaterest to clinical researchers. Analgesitioacof

lidocaine infusion in patients with chronic neurtipapain is well known but its place in relievipgstoperative
pain is yet to be established. The study aimeddess the effectiveness of perioperative intravehdocaine
infusion on postoperative pain intensity and arsitgeequirement. Sixty patients undergoing majopesp
abdominal surgery were recruited in this randomizedble blinded study. Thirty patients receiveadidine

2.0% (intravenous bolus 1.5 mg/kg followed by afusion of 1.5mg/kg/h), and 30 patients receivedmair
saline according to randomization. The infusiomtsth30 min before skin incision and stopped 1térdahe

end of surgery. Postoperative pain intensity aradigasic (diclofenac) requirement were assessée atiterval

15 minutes for 1 hour then 4 hourly up to 24 hotire pain intensity at rest and movement as wehasotal

postoperative analgesic (diclofenac) requirementewsignificantly lower (142.50 £37.80mg
vs.185.00+41.31mg, P<0.001) in lidocaine group. €kkbation time was significantly longer in lidowa

group (14.43+3.50 minutes vs. 6.73+1.76 minute®,®31). The time for the first dose of analgesiureement
was longer in lidocaine group (60.97£18.05minute4¥.73+7.46 minutes, P<0.001). It can be concldiciad
perioperative infusion of low dose of lidocaine aExses the intensity of postoperative pain, redtives
postoperative analgesic consumption, without causignificant adverse effects in patients undergoipper

abdominal surgery.
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INTRODUCTION The present study intended to assess the effeeigen

Study of effective modality for postoperative pairPf perioperative intravenous lidocaine infusion on
management has remained a subject of ongoingaini®ostoperative pain intensity and analgesic requérgm
researches due to its uniqueness and associatgdeeomin @ setting of community based hospital.

physiological consequences with somatic, autonomic

and behavioral manifestatioh®©ptimal postoperative MATERIALS AND METHODS

pain relief is not only needed for patients’ corhfamd In this prospective, randomized, double blindeg¢cgbo
satisfaction but also to facilitate their early riiaation ~ controlled study, 60 patients of ASA (American 20gi
and rehabilitation. Moreover, optimal postoperagien  Of Anesthesiologists) physical status | or Il viitle age
relief has been found to be associated with le§§tween 18-60 years, undergoing upper abdominal
postoperative cognitive impairment, enhanced qualifurgery under general anaesthesia were enrolletat

of life, reduced risk of chronic/persistent postgieal ~approval for this study was obtained from the BPEIH
pain with better overall outcome and reduced clihic ethical committee and written and informed conserst

expenses’ obtained from each patient.

Exclusion criteria included emergency surgery, know

Although lidocaine infusion is considered to beefive ) : . .
modality for treating stubborn chronic, neuropathig"lo"’ltIC or renal dysfunction, any cardiac dysrhyéism

g0 i . . {rioventricular block, anticipated duration ofrgery
pain®°its place in acute postoperative pain managemen o
: . . more than 3 hours, and known hypersensitivity/giler
is yet to be established and standardized. Furtiase T

o . . . o to the study medication.

of availability, inexpensiveness, simplicity of
administration and safety make lidocaine infusion aDuring the pre-anaesthetic check up visit, all grat
attractive subject of clinical investigation. were explained and familiarized about the study
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Table-1: Comparison of patient and surgical characterigt@tsveen the two groups. Values are expressed ais me
(standard deviation) unless otherwise noted

Variables Lidocaine group (N=3p)  Saline group (N=30) -vagtue
Age (years) 36.80 (10.24) 35.63 (9.29) 0.646
Sex (F/IM) 2713 25/5 0.642
Weight (KQg) 50.17 (9.37) 50.40 (8.55) 0.920
ASA PS (I/ll) 23/7 25/5 0.522
Duration of Anaesthesia (min) 63.13 (19.86) 70.1752%. 0.228)
Duration of infusion (min) 157.80 (25.50) 163.53 (ZH.9 0.403
Pethidine used (mg) 49.60 (9.13) 50.00 (8.41) 0.861
Propofol used (mg) 103.0 (20.19) 104.0 (24.29) 0.863
Time of extubation (min) 14.43 (3.5) 6.73 (1.76) 0.001
Type of surgery (No.)

Open cholecystectomy 26 26

Open Cholecystectomy + CBD exploratjon 4 3

Partial gastrectomy 0 1

including the use of visual analogue scale for paimeostigmine 0.05mg/kg and atropine 0.02mg/kg I\é Th
assessment (0 as "no pain" to 10 as "worst imalgnalrachea was extubated once the patient regained
pain"). All the patients were pre-medicated witlalor consciousness and the patients were transferrédueto
diazepam 0.2mg/kg given the night before and ptios  post-anesthesia care unit (PACU) where the infusas
to surgery. On arrival in the operation theatretlim continued for further 1 hour. During the whole
day of surgery, peripheral venous access was skiureperioperative period heart rates, systolic bloabsgure,
all the patients with 16G intravenous cannula an thdiastolic blood pressure, mean arterial pressu@s E
dorsum of left hand. Patients were connected to there monitored and documented as the base linenj0 m
patient monitor for monitoring ECG, pulse rate, nhornand then at the interval of 10 minutes. When thiepa
invasive blood pressure (NIBP), and pulse oximetry. started to respond to verbal command (i.e. opes eye
Using the computer generated codes maintained %Hd protrude the tongue on verbal command) he/ase w
considered to have become conscious. The timereshjui
fr regaining of conscious after stoppage of intiatal

randomly allocated to either lidocaine infusion () agent was noted

saline group (S) with 30 patients in each. Patientise
lidocaine infusion group received IV bolus injectiof The patient was evaluated in the post anesthesia ca
lidocaine (1.5 mg/kg slowly over 10 min) 30 minutesinit and in the surgical ward by the investigatdrow
before the skin incisions followed by a continudds was unaware about the study medication given. The
infusion at the rate of 1.5 mg/kg/h via infusionmu  anesthesiologist, the surgeon, and the nursing aitaf
(B-BRAUN) whereas the patients in the saline grougere kept unaware about the group allocation.
received 0.9% normal saline in equal volume arttién _ . . o

same manner. The infusion was continued throughdff€nsity of pain and feature of possible systemitity

the surgery and terminated 60 min after the skisle. of lidocaine was monitored at the interval of 1%uotes

In all the patients, anesthesia was induced with irfor one hour in the immediate post operative peffde:
propofol 2.0 mg/kg, pethidine 1.0 mg/ kg, followley  INtensity of pain was a}ssessed by_asklng the peaten
vecuronium 0.1 mg/kg intravenously to facilitate thindicate on the 10 cm line at the point that cqroesied
laryngoscopy and orotracheal intubation. Aftertiead 1O the level of pain intensity they felt. The drata in
intubation, anaesthesia was maintained with isafigr centimeter from no pain end of VAS to the patiemicrk

in oxygen with intermittent intravenous boluses of/as used as a numerical index of the severity of. pa
vecuronium 1 mg as needed. Local anesthetic in ah{)€ Pain intensity was measured both at rest andgiu
form was not given throughout the surgery. movement.

After completion of surgery, the residual neuronulmc  Any patient complaining of pain immediately after
blockade was antagonized with the mixture of ingXtubation was considered to have a pain VAS niae t
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Comparisons of mean VAS at rest
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Fig. 1. Comparison of mean VAS at rest

4 and was managed accordingly. A patient with VA&fter completion of the study; decoding of the stud
score of more than four was treated with inj. dmt@c medication was done. Data was entered in the Excel
sodium 75 mg i.m. If the patient’s VAS remained eor5.0 soft ware and analysis was done on an SPSS 11.0
than four even after 30 minutes of inj. diclofesadium Parametric and non-parametric tests were applied to
then inj. tramadol 100mg IV was given as rescudentify the significance of difference of the \abies.
analgesic. Further and subsequent doses of digofer\ p-value of <0.05 was considered significant.

were allowed after an interval of 6 hours without

exceeding a total dose of 225mg in 24 hours. RESULTS

The time between skin closure and first injectidn ooUt of the 600pat|ents enrolled 52 (86.7%) :)Neredm
diclofenac was noted. Possible adverse effects %?d 8 (13.3%) males. In all, 52 (86.7%) patients

i )
lidocaine i.e. light headedness, perioral numbnesusnderwent open cholecystectomy while 7 (11.7%)

nausea and vomiting, sedation, arrhythmias, hysian uniderwent open cholecystectomy with CBD exploration

o )
were monitored and documented if present. and 1 (1.7%) exp_lo_ratory laparotomy. Comp arison of
general characteristics of the study populatiobath

Patients were monitored for sedation using thepmimt the groups is given in Table-1. No statistical efiéince
categorical scale (0- alert; 1- sleepy but arowsabl was observed in their age, weight, ASA physicalsta
stuporous; 3- comatose) and the observation waex ratio, duration of anaesthesia, duration afsioh,
documented. When the sedation score was 0 or 1, firepofol used, pethidine used and type of surgery
patient was not treated. If the sedation score2n@s3; between the groups (p >0.05). However, the time for
the patient was treated with supplemental oxygeh aaxtubation (i.e. regaining consciousness after ¢etiop

air way management according to the requirement of surgery) was longer in lidocaine group thanammal

the patient. saline group (14.43+3.50 minutes vs. 6.7311.76,

After one hour of observation, the patient waststifo p<0.001).

the ward from the PACU. In the ward also the initgns Intensity of pain: In PACU, the mean pain VAS scores
of pain was measured, adverse effects of lidoc#inein lidocaine group remained significantly less thiaait

any were noted every 4 hourly for 24 hours and meada in normal saline group (p<0.001) until 30 mins, kHut
accordingly. The number of cumulative doses ofias higher thereafter becoming significant at 60utes
injection diclofenac and tramadol given during stud(p<0.001). Its subsequent values in the ward neeadai
period was recorded. If any sign of systemic tayxior comparable but less than that in the normal sglioep.
hypersensitivity reaction of the drug were encoette  The mean pain VAS score at rest are shown in Fig. 1
they were treated accordingly and patient was eeclu Similar values were observed on movement also as
from the study. shown in Fig. 2.
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Comparisons of VAS on movement
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Fig. 2. Comparison of Mean VAS on movement

Analgesicrequirements: The mean time for the requestreduces postoperative pain intensity and analgesic

of the first dose of analgesic was significantigder in

requirement without causing any significant adverse

lidocaine group than in normal saline grougffects in patients undergoing upper abdominalesyrg

(60.97+18.05minutes vs. 15.73+7.46 minutes, p<0.00
The total mean analgesic (diclofenac) requirement

lidocaine group was significantly less than thatérmal

saline group (142.50 £37.80mg vs. 185.00+41.31m

p<0.001).

J.The overall mean VAS scores in our study both sit re

i - : ,
and on movement were less in lidocaine group than i

normal saline group with the exception at 45 misute
ghd one hour after surgery. This finding may beébaitied
to the fact that most of the patients of normahsajroup

None of the patient in lidocaine group required anf.e. 60.0%) had already received rescue analdssic
amount of tramodol as a rescue medicine where as thgn and the time corresponds to the peak effettteof

patient (60.0%) of normal saline group patient inesgk

rescue analgesic. Our study supports the findihgseo

tramodol as rescue medicine (P<0.001) of whom Hiudies by Groudinet al*°and Kabat al* which showed
(77.8%) required within 30 minutes and the remajninmpressive effect on postoperative pain with reiuct

4 (22.2%) within 4 hours after surgery.

Attenuation of the sympathetic response duringgogcopy
and endotracheal intubation was observed in tbedide
group. Overall, the mean heart rate, SBP, DBP afB M
normal saline group remained significantly higtetistically
during the entire infusion period than that in lidecaine
group (p<0.001) but within clinically acceptablaga.
Nausea and vomiting was observed in 11 (36.7%gntati
in lidocaine group and 8 (26.7%) patients in sajjraup
with no statistical difference.

Light headache was reported by 3 (10.0%) patien

during post operative period in the lidocaine grddimer
side effects like cardiac arrhythmias, peri-orahbness

in total pain scores compared with control groups.
Koppertet al® also demonstrated the preventive effects
of perioperative intravenous lidocaine infusion on
postoperative pain and reduced analgesic consumptio
after major abdominal surgery. But unlike in ourdst
they observed lower postoperative pain ratings in
lidocaine infusion group compared to control onlyidg
movement (such as deep inspiration and coughind)) an
not at rest. They found the effect to be most puoced

on the second and third postoperative day. This
difference with our findings might be due to the
'éfference in the study designs, type of surgicdigmts
they studied (i.e. without extended tissue trauara)
the type of analgesic used.

and hypotension were not observed in any patient @ur study showed significantly less total postofreea

any group.

DISCUSSION

analgesic (diclofenac) requirement in lidocaineugro
than in normal saline group. Further, none of thigept
in lidocaine group required additional tramadolpain

The present study demonstrated that perioperativelief. These findings clearly show and confirm
intravenous infusion of nontoxic doses of lidocainpostoperative analgesic effects of perioperatifugsion
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of nontoxic dose of lidocaine. Various mechanisaneh safety, continuing the infusion would have requieed
been described to account for the analgesic effect prolonged PACU stay or transfer to a hospital bét w
intravenouslidocaine including suppression of nealo electrocardiogram monitoring facility that woulo/eanade
excitability (in both myelinated A-4 and unmyeliedt the use of IV lidocaine impractical and more expens

C fibers), suppression of central sensitizatiohikiion . . . L .
Since we continued lidocaine infusion up to onle on

of spinalvisceromotor neurons, antiinflammatorgefs, . ;
hour post operatively we cannot ascertain whether

decreased neural response by blockade or inhitsfion rolonging the lidocaine infusion could have impdv
nerve conduction and decreased NMDA recept(g)r ging e

activity 116 analgesia further.

In our study, we administered lidocaine 1.5 mg/kg a
Slow i.v. bolus injection followed by a continuous
fnfusion of 1.5 mg /kg/hr. We did not measure taeim

In our study, all the procedures were major upp
abdominal surgeries and we did not use any additio

regional gnesthesia fof pain relief. In Upper a_kid_am level of lidocaine, based on the evidences fromiptes
surgery with extended tissue damage, there is rimgjot studies which have shown that plasma level of kit

from chemonociceptors to the central nervous SyStq%}naining well below toxic level (i.e. 5 ig/ml) hen

and in humans especially, the mechanoinsensitiy[qS used at a dose higher than that we &8d°
nociceptors are reported to be tonically activatgd '

chemicals® This class of nociceptors has also bednxpectedly, extubation time (i.e. regaining
shown to be linked to the induction of centratonsciousness after completion of surgery) in s
sensitization in experimental, and clinical setsitig® was significantly longer in lidocaine group than in
In line with these results, mechanoinsensitivBormal saline group which can be attributed to the
nociceptors have been reported to be particulariycreased depth of anaesthesia and preventioneof th
sensitive to small-dose lidocaine, thus preventing induction of central hyperalgesia by intravenous
induction of central hyperalgesia and improving thdocaine*This may be considered as a drawback and
postoperative pain therapdThis probably explains ignored in view of its desirable analgesic effeats
longer time duration for the first request of aesig in lidocaine infusion.

lidocaine group in our study. Similar observaticas h

We did not observe any significant haemodynamic
been reported by Koppeat al® also. y Sig y

changes in any group in our study except at the tim
The persistence of analgesic effect of lidocairmefter corresponding to laryngoscopy and endotracheal
the infusion was discontinued in our study indisatdntubation. At this time, the heart rate, SBP, Dé#i
prevention of spinal or peripheral hypersensitivsty MAP were significantly attenuated in lidocaine goou
both to painful stimuli reflecting its effects athibition ~as compared to normal saline group. The haemodgnami
of spontaneous impulse generation arising fronrégju response to direct laryngoscopy and endotracheal
nerve fibers and from dorsal root ganglion neurorigtubation is well known and the use of lidocaioeits
proximal to the injured nerve segments and supjoressattenuation is well describét* Thus our study further

of primary afferent evoked polysynaptic reflexeshia confirms that intravenous lidocaine blunts the dlire
spinal dorsal horf22These effects have been postulate@ryngoscopy and endotracheal intubation reflexes.

to be mediated by a variety of mechanisms, incwdinrne higher incidence of sedation in the lidocaireug
sodlu_m channel blockade, as well as inhibition of G, our study until one hour after surgery is geeected
protein—coupled receptors amédmethyl-D-aspartate anq is obviously explained by central nervous sgste
receptorgz?’ depressant effect of the drdglLight headedness

The intravenous lidocaine in most of the previdusies €XPerienced by 3 patients in lidocaine group insbudy
has been administered perioperatively.dieing the Nhas not been reported by other investigatorsve
presence of significant nociceptive input) anditifiesion  SPeculate this findings to be due to differencehie
maintained for varying durations postoperativelgbiet d€mographic and other patient characteristics. As
al* and Cassutet al administered lidocaine in small-dos¢’®Ported in other studies, our study also did hots
regimen starting 30 minutes before surgery andregng 2" difference in the incidence of nausea and \iog#f

for 24 hours after surgery. While Koppettal® and yse of diclofenac intramuscularly for analgesia may
Groudineet al*® administered lidocaine starting prior toseem to be inappropriate and a major limitationun

anaesthesia and surgery and continuing until Hdy in view of contemporary literature. Howewee,
postoperatively. We also started the lidocaine iofu80 \yanted to conduct this study in a setting of resource

minutes prior to anaesthesia and continued urglhmur - constrained community based hospital of Nepal using
after completion of surgery. In view of feasibiktd patient  jts own prevailing practices for post operativelgesia.
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It can be concluded that perioperative infusiomar-

toxic dose of lidocaine decreases the intensity o
postoperative pain, reduces the postoperative asiaky 16.

reduces secondary hyperalgesia by a central moaetioh.

f Pain 2000; 85: 217-24.

Rimback G, Cassuto J, Tollesson PO. Treatment of
postoperative paralytic ileus by intravenous lidoea

requirement and blunts the haemodynamic responsesiyfsion. Anesth Analg 1990; 70: 414 —9.

during largyosocopy and endotracheal intubatioheout
causing significant adverse effects. Thereforait be
considered as an inexpensive, easy, relatively axade

effective modality as a part of multimodal approémh 18.

post operative analgesia in patients undergoingupp
abdominal surgery.

19.
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