
Randomized, Prospective Comparison of …..                                            Zanco J. Med. Sci., Vol. 14, No. (2), 2010  

35  

Randomized, Prospective Comparison of Post-Operative Pain In 
Low - Versus High -Pressure Pneumoperitoneum in Laparoscopic 

Cholecystectomy 
Submitted: 27/6/2009                                                                                                                                      Accepted: 1/7/2010                      

 
    Dr. Ali A. Al-Dabbagh *                      Dr. Nabaz Hassan Ismaeel **      

Background and Objectives: CO2 insuflation constitutes the commonest means of creat-
ing the pneumoperitoneum (PP), but it is attributed to many post-laparoscopic cholecyste-
comy adverse effects including pain triggering. The aim of this trial was to evaluate the effi-
cacy of low-pressure CO2 PP during laparoscopic cholecystectomy (LC) in reducing the 
incidence of postoperative pain. 
Methods: A double-blind, randomized, clinical trial was conducted on 100 patients with 
symptomatic gall stones. Patients were randomized preoperatively into group A (n=50) who 
underwent LC with 8 mmHg CO2 PP throughout the procedure and those in group B 
(n=50) had LC with 12 mmHg CO2 PP. Abdominal and shoulder-tip pain were assessed 
with verbal rating scale (VRS) scoring at 4, 8, 12 and 24 hours postoperatively.  
Results: The low-pressure PP did not increase the duration of surgery. There were neither 
significant peri-operative complications nor conversion to open procedure in either group. A 
statistical comparison of mean cumulative VRS scores for abdominal and shoulder-tip pain 
in both groups shows statistical significance at 4, 8, 12 and 24 hours after operation. 
Conclusions: A CO2 PP at 8 mmHg reduces both the frequency and intensity of abdomi-
nal and shoulder-tip pain following LC without increasing the rate of intra-operative compli-
cations.   
Key words: Laparoscopic cholecystectomy, pneumoperitoneum, postoperative pain. 

ABSTRACT 
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Within an exceptionally short time, Laparo-
scopic cholecystectomy (LC) has widely 
replaced open cholecystectomy (OC) as 
the standard treatment for symptomatic 
cholelithiasis for its known advantages 1-3. 
Worldwide, LC is most often performed by 
creating pneumoperitoneum (PP) by pump-
ing CO2 to the abdominal cavity. The main-
tenance of elevated intra-abdominal pres-
sure for the duration of the procedure is 
associated with numerous adverse effects 
some of these result from a positive intra-
peritoneal pressure itself, while others are 
associated with carbon dioxide absorption 
from the peritoneal cavity to blood 4. Re-
duced postoperative pain after LC                     

INTRODUCTION: 
 
compared to OC seem to have not satis-
fied surgeons, therefore efforts have been 
made to reduce the adverse hemodynamic 
and pulmonary effects of PP without com-
promising the efficacy, feasibility and 
safety of the operation and trials for im-
provements in the treatment of postopera-
tive pain for patient comfort are ongoing 5,6.  
Early pain is the most common complaint 
after LC, and there is considerable inter- 
individual variability in its intensity 7. Car-
bon dioxide gas is widely considered to be 
responsible for postoperative pain 8; there-
fore the purpose of the present paper was 
to test the influence of low-pressure PP on 
the intensity of postoperative pain in pa-
tients undergoing LC. 
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The study enrolled 100 patients (aged be-
tween 23-76 years), mean age 49.5 years, 
with uncomplicated symptomatic cholecys-
titis admitted for elective LC in Rizgary 
Teaching Hospital and Hawler Private Hos-
pital from 15th August 2007 to 5th August 
2008. Patients with American Society of 
Anesthesiology (ASA) III and VI,  acute 
cholecystitis, choledocholithiasis and need 
for common bile duct exploration, acute 
pancreatitis, previous major upper abdomi-
nal surgeries, , age below 18 years, preg-
nancy and lactation were excluded from the 
study. To eliminate the bias caused by pre-
operative expectation, patients were ran-
domized to low or high-pressure PP groups 
in the operating room prior to surgery. The 
patients were divided into two groups of 50 
patients each; using a prospective random-
ized, double blinded clinical trial; group A: 
underwent LC with 8 mmHg carbon dioxide 
PP throughout the procedure and group B: 
underwent LC with 12 mmHg carbon diox-
ide PP. All LC were performed according to 
the standard four –ports technique under 
general anesthesia following a strict proto-
col. PP was created by an open method 
through a small skin incision in the umbili-
cal region (usually supra-umbilical). In the 
low pressure group, the pressure of the PP 
was set to 8 mmHg from the beginning of 
the procedure, while in the standard (high) 
pressure group; the pressure was set to be 
12 mmHg. At the end of the operation car-
bon dioxide was evacuated through the 
ports by applying gentle pressure all over 
the abdomen, taking care to keep trocar 
valves open. None of the procedures were 
converted to open cholecystectomy, and no 
operative complications occurred.First post 
operative analgesic dose was given to all 
patients (tramadol 100 mg i.m) in the surgi-
cal word. Rescue analgesia (tramadol 100 
mg i.m), and antiemetic (metoclopramide 
10 mg i.m) was administered if the visual 
rating scale was high, or patient had com-
plained of vomiting respectively. The pa-
tients were allowed to assume erect            

 SUBJECTS  AND METHODS: position, mobilized, and given oral diet 
within 12 hours after the surgery (as soon 
as possible). Neither the patients, nor the 
nurses knew the relevant group assign-
ment; thus the patients were not aware 
which pressure the PP had been set at. 
Postoperatively, pain was assessed by 
Verbal Rating Scale (VRS) as follows:
(0=absent,1=mild,2=moderate,3=sever, 
and 4=intractable pain) at 4, 8, 12 and 24 
hours postoperatively. Before surgery, all 
patients were instructed to use a VRS, to 
register the following three pain compo-
nents retrospectively as described below: 
Intra-abdominal pain: was defined as 
pain inside the abdomen, which may be 
deep, dull, and more difficult to localize. 
 Incisional pain: was defined as a superfi-
cial pain, wound pain, or pain located in the 
abdominal wall. 
Shoulder-Tip pain: was defined as a sen-
sation of pain in the shoulder.  
All patients were seen by 7 days after the 
operation, where they were questioned 
again about pain and any postoperative 
complications. All data were collected and 
analyzed by using SPSS (Statistical Pack-
age for Social Science) version (15.0). The 
mean postoperative VRS scores for the 
two groups were compared at different 
time’s using student’s t test. The VRS 
score was expressed as mean ± standard 
deviation. Significance was considered at 
the 0.05 level, with the 0.01 level consid-
ered as highly significant. The number of 
patients required for the study was calcu-
lated on the basis of an 80% power to de-
tect a significant difference in a major end-
point such as decrease in postoperative 
VRS scores at the 5% significance level. 
The necessary sample size would be 90 
patients (45 patients in each group). Thus, 
we enrolled 100 patients into the study. 

Demographic data (sex ratio, age, weight, 
operative time, and ASA 1 and 2) were 
similar in both groups with no significant 
statistical difference (p value > 0.05) as 
shown in (Table 1). 

RESULT:  



Randomized, Prospective Comparison of …..                                            Zanco J. Med. Sci., Vol. 14, No. (2), 2010  

37  

The overall incidences of intra-abdominal, 
incisional and shoulder-tip pain in group A 
versus B in our study were 56% Vs 84%, 
60% Vs 62% and 2% Vs 22% respectively 
(Table 2). There were no difference in over-
all incidence of incisional pain, which were 
60% in group A vs. 62 % in group B, 
(p>0.05); however, incisional pain was mild 
and did not contribute substantially to the 
VRS and the commonest site of pain was 
at the epigastric port. None of our patients 
experienced shoulder tip pain before 24 
hours postoperatively, and the overall inci-
dence of right shoulder-tip pain in group A 
1/50(2%) was significantly lower than that  

 of group B 11/50(22%) p<0.01. The mean 
intensity of postoperative abdominal pain 
assessed by the VRS was significantly (p 
<0.01) lower in group A than group B 
scored at 4, 8, 12 and 24 hrs post-
operatively. The most pronounced differ-
ences were seen between 8 and 12 hrs 
after the operation (Figure 1).The number 
of patients who required rescue analgesia 
for the first 24 postoperative hours was sig-
nificantly lower (p<0.05) in group A 19
(38%) than group B 34(68%), also time 
delay to rescue analgesics was signifi-
cantly longer (p<0.05) in group A (10.5± 
3.5 hr) than group B (5.30± 3.1).  

 
Table 1:  Patient demographic  

Data are expressed as number of patients or mean ± SD, NS = Not significant SD= Standard deviation 

 
 
 
Table 2: Percentage of patients expressing intra-abdominal, incisional and shoulder-tip 
pain.  

  Group A Group B P value 

Number 50 50 NS 

Male/Female 6/44 8/42 NS 

Age (years) 46.3 ± 15.5 47.9 ± 15.2 NS 

Weight (Kg) 66.6 ± 12 64.3 ± 15 NS 

Operation time 
(min) 

35 ± 10 34 ± 11 NS 

ASA I male/female 7/35 9/34 NS 

ASA II male/female 2/6 2/5 NS 

Pain pattern Group A Group B P value 

Intra-abdominal pain 56% 84% < 0.01 

Incisional pain 60% 62% NS 

Shoulder tip pain 2% 22% < 0.01 
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Figure 1: Postoperative pain percentage and VRS pain scores  
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Although LC reduces pain, it does not com-
pletely obliterate it 9-11. Despite its wide-
spread use, CO2 PP has its problems and 
disadvantages 12. It has been shown that 
an intra-abdominal pressure of 15 mmHg 
during LC may cause adverse physiological 
responses in cardiovascular13, respira-
tory14,15 and renal systems16, in addition to 
serious and potentially lethal complications, 
including deep venous thrombosis, myocar-
dial infarction, atelectasis and pneumo-
nia17,18. Pressure values that are most often 
employed in association with PP range be-
tween 12 and 14 mmHg19. In order to mini-
mize the adverse effects of PP, the clinical 
practice was extended to include low-
pressure PP (7-8 mmHg)20-22 .Abdominal 
pain following LC can occur for a number of 
causes23and the reason for the marked 
variation of pain between individuals re-
mains unclear but could be due to multiple 
factors, including patient demographics, 
nature of underlying disease, anesthetic          

 
technique, surgical factors and postopera-
tive care24. In this study, however, the only 
difference between the two groups was in 
the pressure of the PP induced into the 
peritoneal cavity. Thus the difference in 
post operative pain can be attributed to the 
difference in CO2 pressure. Pain after LC 
involves three different components with 
different intensity, time course and patho-
physiological mechanisms; intra-
abdominal, incisional and shoulder pain25. 
In our study the incidence of intra-
abdominal pain was 70% which was the 
main pain experienced by our patients, fol-
lowed by incisional pain 61% and shoulder-
tip pain 12%. Similar results were obtained 
in other studies26,27. The overall incidence 
of intra-abdominal pain described by our 
patients within 24 hours was 56% in group 
A was significantly less than in group B 
patients 84%.Similar results were obtained 
by other authors

17,19,28
. Only in one study 

the correlation between low pressure PP 
and post operative pain was not significant  

DISCUSSION: 
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5, we believe that this insignificance is at-
tributed to the small sample size (50 pa-
tients) and the relatively high CO2 pressure 
they used (10 mmHg). Pain scores as-
sessed by VRS at 4, 8, 12 and 24 hours 
post operatively were 0.7, 1.34, 0.76 and 
0.3 in group A versus 1.2, 2.08, 1.58 and 
1.14 in group B (p value < 0.01). This sig-
nificant difference in VRS pain scores are 
related to the low CO2 pressure PP used in 
patients of group A. In our study, intra-
abdominal pain scores at 4 hours for both 
groups A and B were (60% Vs 80%) re-
spectively, and became higher at the 8 
hour scores (80% Vs 96%) respectively. 
This pattern of pain may be attributed to 
the effects of the anesthetic drugs and the 
usage of intramuscular tramadol (100 mg) 
in the recovery period. The pain scores 
were gradually decreased in both groups at 
the 24 hours scores, reaching 30% Vs 78% 
respectively. Although pain was still pre-
sent in both groups after 24 hours, but the 
severity was mostly mild. Incisional pain 
was mild and did not contribute substan-
tially to the VRS score, this could be attrib-
uted to the small incisions and limited dam-
age to the abdominal wall 

7
. Its incidence in 

group A (60%) did not differ from that of 
group B (62%). The commonest site for the 
incisional was in the epigastric site, while in 
other studies pain was more in the umbili-
cal port7,26, this could be attributed to the 
retrieval of the gall bladder through the epi-
gastric port. The proposed mechanism of 
shoulder-tip pain seems to be diaphrag-
matic stretching with phrenic nerve neuro-
praxia possibly due to the increased con-
cavity of the diaphragm induced by the PP 
and reference of pain from the traumatized 
area29,30. The overall incidence of shoulder-
tip pain in both groups was 12%.  The inci-
dence of shoulder-tip pain was significantly 
lower in group A than group B (2% Vs 
22%) respectively (p <0.01), similar results 
were observed by Sarli et al 8. Almost all 
patients in our study did not express shoul-
der-tip pain before the 24 hours readings. 
Other studies31,32, found that shoulder-tip 
pain was present earlier than the 24 hours  

scores, but similar to our study, maximum 
intensity of pain was still recorded at the 
first 24 hours. The observation that group 
A patients needed less amount of rescue 
analgesia with a longer timed delay, ob-
served also by Esmat et al33, reinforces our 
results regarding the beneficial effects of 
low pressure PP. In conclusion, low pres-
sure CO2 PP (8 mm Hg) is effective in re-
ducing both the frequency and intensity of 
intra-abdominal as well as shoulder-tip 
pain with neither, increasing the duration of 
the operation, nor increasing the risk of per
- and post operative complications. On the 
basis of these results, the widespread use 
of low pressure CO2 PP throughout LC is 
highly recommended when possible. 
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