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Introduction:
Laparoscopic cholecystectomy (LC) has been a 
standard technique for removal of gallbladder in 
case of cholelithiasis and other diseases because 
it is associated with decreased surgical trauma 
and thus decreased morbidity. Inspite of this, 
there are postoperative complications, which 
delays patient’s return to normal activities, e.g. 
nausea & vomiting, pain, feeling of weakness 
& tiredness, besides other complications,. If 
these complications are managed adequately, it 
will speed up the recovery of patients as well as 
shorten their hospital stay1.

Opioids & non-steroidal anti-infl ammatory 
drugs (NSAID’s) are mainstay for the postoper-
ative pain management aft er Laparoscopic cho-
lecystectomy. Th ere is a lot of variability when it 
comes to the choice, timing, route of adminis-
tration & dosages of diff erent drugs 2,3. Th e clini-
cal value of wound infi ltration with local anaes-
thetic agents (LA) is not established. Moreover, 
regarding intra-peritoneal application of local 
anesthetic agents, the choice of local anesthetic 
agents and their dosages is still controversial4-7, 
as many studies have been done on this subject 
with diff erent agents and diff erent dosages.

Abstract
Objective: To study the analgesic eff ect of injection Ketorolac along with Intra-incisional in-
fi ltration of injection Bupivacaine & compare it with the analgesic eff ect of injection Ketorolac 
along with Intra-peritoneal infi ltration of injection Bupivacaine.
Patients & Methods: Th is was a prospective randomized double blinded study on 120 patients 
undergoing laparoscopic cholecystectomy (LC), who were divided in 2 groups, each contain-
ing 60 patients. Group B received 30 ml of intra-peritoneal injection of 0.25% Bupivacaine 
along with injection Ketorolac 30 mg intravenous & group A received 30 mg of injection 
Ketorolac intravenous along with local infi ltration of injection of 0.25% Bupivacaine 5 ml each 
in all 4 ports at the end of surgery. Post-operatively; an investigator, who was blinded to the 
procedure, assessed pain using visual analogue scale (VAS) score at 1, 6, 12 & 24 hours aft er 
surgery. Injection Nalbuphine 5 mg intravenous was administered as rescue analgesic agent 
when demanded by the patient within 1st 24 hours.
Results: VAS score of the 2 groups, show that the group B has less scores as compared to the 
group A although it was statistically insignifi cant (p>0.05). Also, rescue analgesic requirement 
was signifi cantly less in group B as compared to group A (p<0.00).
Conclusion: At the end of study we concluded that Intra-peritoneal infi ltration of Bupivacaine 
along with injection Ketorolac is more eff ective in reducing post LC pain.
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Postoperative pain is variable in severity dura-
tion and nature and it is one of the main factors 
that delays discharge of patients from hospital 
who have undergone day-care procedures thus 
increasing to hospital cost and family discom-
fort. Even if same procedure is performed, pain 
aft er laparoscopic surgery varies in quality, in-
tensity and localization and is reported by dif-
ferent patients to be incisional, intra-abdominal, 
or referred to tip of the shoulder. Th e etiology is 
multi-factorial, including abdominal wall dam-
age, visceral trauma, infl ammation8 and perito-
neal irritation due to capno-peritoneum 9. 

Multiple clinical trials have att empted to diff er-
entiate between the quality, intensity & localiza-
tion of pain. However, the results and conclu-
sions remain diffi  cult to interpret. 

Duration of postoperative pain is usually short 
and lasts for 24 hours (but sometimes even up 
to 3 days). Severity of pain decreases gradually, 
being highest in the immediate post-operative 
period and lesser aft er 24 hours. If post-opera-
tive pain is adequately addressed, it can shorten 
hospital stay and can speed up recovery.

Th e observation of peritoneal infl ammation af-
ter capnoperitoneum provides a rationale for 
the use of non steroidal anti-infl ammatory drugs 
(NSAIDs). However, treatment of post-laparos-
copy pain with NSAIDs yields controversial re-
sults. Moreover, because pneumo-peritoneum, 
produces pathophysiological changes in renal 
blood fl ow the safety of preoperative adminis-
tration of NSAID’s may be questionable for this 
reason. Opioids and NSAIDs are generally used 
for management of postoperative pain aft er LC.

Wound infi ltration with local anaesthetics 
(LA) for postoperative pain relief is nowadays, 
a routine practice in many surgical procedures. 
Wound infi ltration is benefi cial in open abdomi-
nal surgery aft er minor procedures, such as her-
nia repair; however, it has shown less benefi t in 
moderate to major procedures. As laparoscopic 
surgery is a minimally invasive technique and 
as it is associated with reduced surgical trauma, 
wound infi ltration of local anaesthetics (LA) af-

ter laparoscopic surgery may provide clinically 
signifi cant relief from post-operative pain in the 
immediate postoperative period. Analgesic ef-
fects of local anesthetic agents last for few hours. 
Th ese agents have litt le sedative eff ects and this 
can expedite patient’s discharge from the hospi-
tal. Local anesthetic agents can decrease opioid 
consumption, thus decreasing the incidence of 
nausea and vomiting encountered aft er general 
anesthesia (GA). Th is can also help the patient 
to reach the criteria for discharge from hospi-
tal early. Administration of intra-peritoneal LA 
during surgery is used by many clinicians to de-
crease postoperative pain6. It was in 1993 that 
this techniques was fi rst use in LC since then, 
many clinical studies evaluating the effi  cacy of 
intra-peritoneal infi ltration of LA in LC have 
been published worldwide. Clinical value of 
infi ltration of wounds with LA and their intra-
peritoneal application still remain controversial. 

Material & Methods: 
Th is was a randomized, double blinded prospec-
tive study, conducted on 120 patients under-
going laparoscopic cholecystectomy, in Dow 
University Hospital, Dow International Medical 
College, Civil Hospital, Karachi and Dow Uni-
versity of Health Sciences from January 2012 to 
January 2013. 

120 patients, ASA I & II grade, scheduled for 
LC due to gallstones, were included aft er the ap-
proval of the ethical committ ee of the hospital & 
aft er obtaining informed writt en consent from 
the patients.

Patients with ASA III or above, patients with 
acute cholecystitis, inability to understand & 
use the VAS scale, allergy to NSAID’s or local 
anaesthesia were excluded from the study.

Th e patients were randomly divided into 2 
groups, containing 60 patients each. Random-
ization was done with sealed envelope method. 
Group B received 30 ml of intra-peritoneal in-
jection of Bupivacaine 0.25% along with injec-
tion Ketorolac 30 mg intravenous, whereas 
group A received 30 mg of injection Ketorolac 
intravenous along with local infi ltration of injec-
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tion Bupivacaine 0.25% 5 ml each in all 4 ports 
at the end of surgery.

Aft er obtaining intravenous access and applica-
tion of available mandatory monitors, all 120 
patients received general anesthesia in identical 
standardized manner with calculated dose of 
injection propofol, injection Atracurium & 30 
mg of injection Ketorolac intravenous. Anaes-
thesia was maintained with oxygen, nitrous ox-
ide, isofl urane and injection Atracurium top up 
dosage. Aft er removal of gall bladder and secur-
ing hemostasis, 30 ml of injection Bupivacaine 
0.25%, intra-peritoneal was injected in group B 
patients and  20 ml of injection Bupivacaine was 
infi ltrated in all 4 ports as 5 ml in each port in 
group A patients. 

Post-operatively, patients and investigators 
blinded to the procedure, assessed pain using 
VAS score at 1, 6, 12 & 24 hours aft er surgery. 
Injection Nalbuphine 5 mg intravenous was 
given as rescue analgesic, when demanded by 
the patient with in 1st 24 hours. Duration of 
surgery was also recorded in each patient. VAS 
score of 0-10 was explained to the patient pre-
operatively.
• 0 – No pain
• 1 – 3 mild pain
• 4 – 7 moderate pain
• 8 – 10 Intense pain

Intensity of pain was assessed using 10 points 
VAS score at 1st, 6th, 12th and 24th hours post-
operatively. Rescue analgesic injection Nalbu-
phine 5 mg intravenous was given when ever 
patient reported moderate to severe pain within 
fi rst 24 hours aft er post-operatively. 

Analysis of data was done using SPSS-17, statis-
tical analysis program. Independent Sample ‘t’ 
test and chi-square test were used for compari-
son. Results were reported as mean ± SD. Th en 
p value of < 0.05 was taken as statistically signifi -
cant between the 2 groups.

Results:
Th ere were no statistically signifi cant diff erences 
between the two groups in terms of age, sex and 

duration of surgery. 

VAS scale was used to assess intensity of pain 
at 1, 6, 12 and 24 hours aft er surgery in both 
groups. Number of patients having mild, moder-
ate and intense pain was higher in the group A in 
all assessments aft er surgery compared to those 
in the study group B. Rescue analgesic require-
ment, which was given as injection Nalbuphine, 
was also higher in the group A which was signifi -
cantly diff erent from group B (P=<0.00), (table 
3). Rescue analgesic consumption in the fi rst 24 
hours aft er surgery was also signifi cantly less in 
the group B (66.66% patients demanding once, 
25% twice, 8.33% three times and 26.66% didn’t 
ask for Nalbuphine in 24 hours) compared to 
the group A (where 100% patients asked for in-
jection Nalbuphine at least once, 85% two times 
and 20% three times) (table 3). Group A had 
more number of patients compared to group B 
when the patients having moderate to intense 
pain were assessed four times in 24 hours. Num-
ber of patients having mild pain was also less and 
number of patients having no pain was absent in 
group A but most of the patients were pain free 
in early 12 hours aft er surgery in group B.

Discussion:
Th e etiology of pain aft er laparoscopic chole-
cystectomy is complex. Pain may arise from 
incision sites (intra-incisional pain was of so-
matic origin), from the gallbladder bed (which 
was visceral in origin) and as a result of capno-
peritoneum because of CO2 insuffl  ation. Th ere-
fore multi-modal analgesia is most probably the 
best way to decrease postoperative pain. Many 
clinical trials have been done, one study showed 
that regular postoperative administration of 
Diclofenac, combined with Pethidine as rescue 
analgesic, is usually adequate for post-operative 
analgesia aft er LC. Only 30% of the patients de-
manded Pethidine and the VAS score of 45% of 
the patients did not exceed 3.0 points during the 
fi rst 24 hours aft er surgery1.

Non-steroidal anti-infl ammatory drugs 
(NSAID’s) are a diff erent class of analgesics hav-
ing anti-infl ammatory, analgesic, platelet inhibi-
tory and antipyretic properties.
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Th ere is a long history of NSAID’s being used 
in the treatment of operative and non-operative 
pain syndromes. Th e mechanism of action of 
these drugs is that they nonspecifi cally block 
Cyclo-oxygenase enzyme (COX), i.e. both iso-
forms (COX-1 & COX-2) are blocked. COX-1 
isoform is responsible for gastric protection and 
platelet function. COX-2 isoform, on the other 
hand is an inducible pro-infl ammatory isoform, 
mainly responsible for infl ammation at the site 
of surgical trauma which is responsible for post-
operative pain. Th us, NSAID’s can cause both 
analgesic eff ects (which is desired) and unwant-
ed adverse eff ects. However, it does have the 
additional benefi t that it does not cause Nausea 
and Vomiting associated with opioids.

Th e use of NSAID’s for management of post-
operative pain has been evaluated in diff erent 
surgical procedures and in diff erent dosages 
forms, either as a single therapy or in a multi-
modal approach for post-operative analgesia. 
Advantsges of using NSAID’s is that they have 
opioid sparing eff ects and are safer in that they 
does not cause sedation and respiratory depres-
sion. In one clinical trial, ketorolac was used in 
combination with tramadol in patients undergo-
ing abdominal surgery. Use of this combination 

therapy was found to be safer and more eff ec-
tive giving similar relief in pain as compared to 
higher doses of tramadol used as a single drug11.

In another clinical trial in patients with gyneco-
logical surgery, one group of patients received a 
single dose of parecoxib on 1st day and received 
further analgesia through morphine as patient 
control analgesia (PCA). On 2nd day, the pa-
tients were divided in two groups: placebo vs 
parecoxib 20 mg twice daily continued till 5th 
post-operative day. Th e results obtained showed 
that in the parecoxib treatment group, 24-hour 
summed pain intensity scores were lower than 
in the placebo treatment group (the diff erence 
were statistically signifi cant) on 2nd & 3rd 
post-operative day and lesser amount of rescue 
analgesic was required as compared to placebo 
group12.

Use of selective COX-2 isoform inhibitors is 
becoming popular to provide analgesia during 
peri-operative period as this class of NSAID’s 
is associated with decrease risk of bleeding and 
other gastrointestinal complications that are as-
sociated with the use of the nonselective block-
ers of COX.13

Local anaesthetic agents instilled directly in the 
peritoneal cavity during laparoscopic hernia re-
pair and aft er cholecystectomy were successful 
in reducing post-operative pain. Various studies 
have been conducted on this subject. Maharjan 
SK and Shrestha S concluded in their study that 
infi ltration of 0.25% bupivacaine in peritoneal 
cavity and around the ports used for surgery sig-
nifi cantly decreased post-operative pain intensi-
ty rescue analgesic requirement following lapa-
roscopic surgeries14. Another study conducted 
by Chundrigar et al report reduced postopera-
tive pain 1 – 2 hours aft er laparoscopic cholecys-
tectomy if 0.25% bupivacaine was instilled intra-
peritonealy. However, analgesic consumption in 
fi rst 24 hour was similar in control study15. 

Th e results of Lee IO et al were also similar 
with bupivacaine aft er laparoscopic cholecys-
tectomy16. Chu and his colleague reported that 
post-operative pain aft er laparoscopic surgery is 

Table 1: 

Parameters Group A
n= 60

Group B 
n= 60

p-value

Age (Yrs.)
Male: female
Duration of surgery (min.)

23 – 60
6:34
35 – 90 

24 – 65
8:32
39 – 92

0.547
0.814

Table 2: No. of patients with diff erent VAS scores (no pain, mild, moderate and severe pain) 
aft er 1, 6, 12 and 24 hours aft er surgery.

Pain score (VAS) Group A/ Group B p-value
Intense (8-10)
Moderate (4-7)
Mild (1-3)
No pain (0)

30/8
18/4
12/20
00/28

12/04
24/10
24/12
00/34

6/02
16/4
30/28
8/26

10/00
14/00
20/50
16/10

0.085
0.039
0.100
0.162

Time aft er surgery (hours) 1 6 12 24
 
Table 3: Rescue analgesic requirements in fi rst 24 hours aft er surgery.

Rescue analgesic Group A (%)    
n= 60

Group B (%) 
n=60

P value

Not required
Once
Twice
Th rice

0 0(00%)
60(100%)
51(85%)
12(20%)

16(26.66%)
40(66.66%)
15(25%)
05(8.33%)

0.00
0.00
0.00
0.00
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usually mild and site of pain is usually diff use ab-
dominal pain, minor shoulder tip pain and inci-
sion site pain. Local surgical trauma sometimes 
produces severe, deep-seated pain necessitat-
ing use of opioids, although NSAID’s are usu-
ally suffi  cient. Wound infi ltration of laparoscope 
portal sites with bupivacaine is also useful17.

Johnson et al have conduced two consecutive 
trials with intra-peritoneal bupivacaine and 
peri-portal injection of bupivacaine aft er surgery 
is completed. Th eir results showed that intra-
peritoneal instillation of bupivacaine has similar 
effi  cacy as wound infi ltration of bupivacaine and 
that addition of NSAID’s makes no diff erence in 
reducing post-operative pain aft er laparoscopic 
cholecystectomy18.

Alexander P et al in their article, ”Th e Eff ect of 
Intra-peritoneal local Anesthesia in Laparoscop-
ic Cholecystectomy: A Systematic Review and 
Meta-Analysis” concluded that the use of intra-
peritoneal instillation of local anesthesic agent 
is safe, and results in decrease in early postop-
erative abdominal pain which was statistically 
signifi cant19. No adverse events related to local 
anesthetic toxicity were reported. Hernadez-
Palazon et al concluded in their study that in 
patients undergoing laparoscopic cholecystec-
tomy, the intra-peritoneal administration of 
bupivacaine 0.25% reduced the rescue analgesic 
requirements during the fi rst 6 hours postopera-
tively compared with the control group20.

In our study, we found that infi ltration of 0.25% 
bupivacaine at port sites, under the right hemi-
diaphragm and gall bladder bed decreases the 
post operative pain in fi rst 24 hours. It also sig-
nifi cantly reduces the analgesic requirements in 
the postoperative period in fi rst 24 hours.

Conclusion:
Th is study concludes that Intraperitoneal infi l-
tration of bupivacaine along with intravenous  
ketorolac is more effi  cient in reducing pain aft er 
laparoscopic cholecystectomy as compared to in-
travenous ketorolac with operation site (intrain-
cisional) infi ltration of bupivacaine and that the 
rescue analgesic requirement was also less in the 

former as compare to the later study group. 
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