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Effect of Incisional Site Infiltration of Bupiva-
caine on Postoperative Pain and Meperidine 
Consumption after Midline Laparotomy 
 
 

 
Abstract 
The purpose of the current study was to determine whether 
infiltration of bupivacaine in the incision site of midline lapa-
rotomy reduces postoperative pain and opioid consumption. 
Fifty-six, 30-60 year-old patients who were undergoing mid-
line laparotomy were enrolled in the present study. The pa-
tients were randomly assigned into two groups of control 
(group C, n = 28) or bupivacaine (group B, n=  28). Just before 
suturing, the incision sites were infiltrated by 20 ml epinepri-
nated bupivacaine 0.25% (group B) or 20 ml normal saline as 
placebo (group C). The patients were asked to score their pain 
at 6, 24, and 48 hours after surgery. Demographic characteris-
tics of the patients were similar in the two groups. There was 
no significant difference in the mean of visual analogue scale 
pain scores measured over time between the two groups. 
There was a significant difference in post operative 
meperidine consumption between the two groups, and in the 
bupivacaine group, meperidine request was less (90.53±13.36 
mg in bupivacaine group v127.5±23.14 mg in the control 
group, P<0.05). After midline laparotomy, incisional site infil-
tration with 20 ml epineprinated bupivacaine 0.25% causes a 
significant decrease in postoperative meperidine consumption. 
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Introduction 

linical evidence suggests that surgical trauma may 
induce prolonged changes in both the peripheral and 
central nervous system (CNS), which together amplify 

the postoperative pain. Peripheral sensitization seems to occur 
through a reduction in the threshold of nociceptor afferent pe-
ripheral terminals, whereas an activity dependent increase in 
the excitability of spinal neurons underlies the shift to CNS hy-
persensitivity.1 Opioids are frequently administered to patients 
undergoing major surgery to alleviate postoperative pain, how-
ever these medications cause adverse effects such as nausea 
and vomiting, pruritus, urinary retention, and respiratory depres-
sion.2 Since the analgesic action and the side effects of opioids 
are dose dependent, a multimodal offset may enhance analge-
sia while minimizing the side effects. A variety of postoperative 
anesthetic strategies to combat this pain has been sought.3-7 
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The purpose of the current study was to de-
termine whether incision site infiltration of 
bupivacaine reduces postoperative pain and 
opioid consumption. 
 
Patients and Methods 
 
The protocol of the study was approved by the 
Institutional Ethics Committee of Tehran Uni-
versity of Medical Sciences and informed writ-
ten consent was obtained from the patients. 
Fifty six patients, 30-60 year-old, who were un-
dergoing midline laparotomy for intestine sur-
gery were enrolled in this randomized, double-
blinded, and placebo-controlled study.  

Patients who received opioids within 48 hours 
after surgery, those with a history of addiction, 
and those with any contraindication to bupiva-
caine or meperidine administration were ex-
cluded from the study. All drug solutions were 
prepared by an anesthesiologist who was not 
involved in anesthesia administration or in man-
agement of patients. The patients were randomly 
assigned into two groups of control (group C,  
n = 28) or bupivacaine (group B, n= 28) using a 
computer-generated randomization list. 

In all patients, anesthesia was induced and 
maintained with similar protocol. Just before 
suturing, the incision sites were infiltrated by 
20 ml epineprinated bupivacaine 0.25% 
(maximum 1 mg.kg-1 in bupivacaine group) or 
20 ml normal saline as placebo (in control 
group). Continuous suture technique with nylon 
loop surgical string was used for closing the 
fascia. The skin was sutured by simple inter-
rupted technique. Both surgery and nerve 
block sites were covered postoperatively for all 
the patients in both groups in order to mask the 
control and treatment groups. The severity of 
postoperative pain was measured and re-
corded using a 10-cm visual analog scale 
(VAS), where 0= no pain, and 10= the worst 

possible pain. The patients were asked to 
score the pain during coughing or movement at 
6, 24, and 48 hours after surgery. The patients 
were able to request rescue analgesia at any 
time after surgery. Meperidine (25 mg; intrave-
nous injection) was given as a rescue analge-
sic at 6-hour intervals. 

The VAS score, the operation time, length of 
surgical incision, and the amount of analgesic 
consumption were recorded for each patient. 

According to the previous studies, a sample 
size of 28 for each group would be sufficient to 
detect a difference of three scores in the mean 
of pain score, estimating a power of 80%, and 
a significance level of 5%. Statistical analysis 
was performed using SPSS software version 
13 (SPSS Inc., Chicago, IL, USA). For statisti-
cal analysis of demographic data and for com-
parison between the two groups, one way 
ANOVA, repeated measure analysis of vari-
ance, Mann-Whitney U-test, Fishers exact or 
Chi-square tests were performed.  
 
Results 
 
Demographic characteristics, ASA physical 
status class, length of surgical incision, and the 
duration of surgery were similar in the two 
groups (table 1). 

There was no significant difference in the 
mean of VAS pain scores measured over time 
between the two groups (7.17±2.32, 4.43±2.88, 
2.14±2.27 in bupivacaine group v 8.25±2.36, 
6.40±0.89, 3.67±1.21 in control group respec-
tively, repeated-measures analysis of variance, 
between subjects effects) (table 2). 

There was a significant difference in post-
operative meperidine consumption between 
the two groups. In the bupivacaine group, 
meperidine request was less (90.53±13.36 mg 
in bupivacaine group v 127.5±23.14 mg in the 
control group; P= 0.04; table 2.). 

Table 1: The patients' characteristics in the two groups. 
 Bupivacaine group 

Mean ±SD 
Control group  
Mean ±SD 

P value 

Age (years)ab 38±11 33±6 0.33 
Sex (male/female) 19/9 22/6 0.49 
Duration of surgery (min)ab 162±24 138± 30 0.23 
Length of surgical incision (cm)ab 21±6 19±6 0.43 
a: Values are expressed as mean ± SD, b: There are no significant differences between the groups. 

 
 

Table 2: VAS pain scores at various intervals and 24 hours meperidine consumption. 
 Bupivacaine group 

(n=28) 
Control group 
(n=28) 

P value 

VAS at 6 ha 7.17± 2.3 8.25±2.3 0.061 
VAS at 24 ha  4.83±2.8 6.40±1.8 0.27 
VAS at 48 ha 2.14±2.2 3.67±3.2 0.38 
24-h Meperidine consumption (mg)ab 90.53±13.36 127.5±23.14 0.04 
VAS: Visual analogue scale, a: Values are expressed as mean ± SD, b: P < 0.05 (Student t test) 
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Discussion 
 
The present study demonstrated that patients 
who were infiltrated 20 mL epineprinated 
bupivacaine 0.25% at the incision site of mid-
line laparotomy had a significant decrease in 
postoperative meperidine consumption com-
pared with patients who received placebo. 

A variety of infiltration techniques has been 
used for pain reduction and opioid sparing ef-
fect during various surgical procedures.8-10 

Neural blockade is used in various condi-
tions of acute and chronic pain affecting the 
thorax and upper abdomen including postop-
erative pain of thoracotomies and open chole-
systectomies.7 This technique has been rec-
ommended as a complement to systemic mor-
phine injections in the latter.4 Its advantages 
include superior analgesia, opioid sparing, im-
proved pulmonary mechanism, reduced central 
nervous system depression and avoidance of 
urinary retention. The disadvantages of this 
technique include the need for expertise and 
local anesthetic toxicity with multiple levels of 
blockade. There is also a need for supplemen-
tal systemic analgesia.10 

Our results were consistent with the most 
previous studies.11-13 However, in other studies 
bupivacaine administration did not decrease 
the pain or analgesic requirements when com-
pared with placebo.14-15 We postulate that the 
dosage, timing of bupivacaine administration, 
and the site of injection contributed to the 
negative results. 

In conclusion, after midline laparotomy, inci-
sional site infiltration of 20 ml epineprinated 
bupivacaine 0.25% can cause a significant de-
crease in postoperative meperidine consumption. 
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