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Background: Gasretention in the peritoneal cavity plays an important role in inducing postoperative pain after laparoscopy, which is
inevitably retained in the peritoneal cavity.

Objectives: The aim of this study was to detect the relation between the volume of residual gas and severity of shoulder and abdominal
pain.

Patients and Methods: In this Prospective study 55 women who were referred for laparoscopic cholecystectomy, were evaluated for
the effect of residual pneumoperitoneum on postlaparoscopic cholecystectomy pain intensity. The pneumoperitoneum was graded as
absent, mild (1-5 mm), moderate (6-10 mm) and severe (> 11 mm). Patients were followed for postoperative abdominal and shoulder pain
usingvisual analogue scale (VAS), postoperative analgesic requirements, presence of nausea and vomiting, time of unassisted ambulation,
time of oral intake and time of return of bowel function in the recovery room and at 6,12 and 24 hours after operation.

Results: At the end of the study, 17 patients (30.9%) had no residual pneumoperitoneum after 24 hours; which 23 (41.81%) had mild residual
pneumoperitoneum, eight (14.54%) had moderate pneumoperitoneum and seven (12.72%) had severe pneumoperitoneum. Patients with
no or mild residual pneumoperitoneum had significantly lower abdominal and shoulder pain scores than whom with moderate to severe
pneumoperitoneum (P=0.00) and need less meperidine requirements (P=0.00). Patients did not have any significant difference in time
of oral intake, return of bowel function, nausea and vomiting percentages.

Conclusions: We conclude that volume of residual pneumoperitoneum is a contributing factor in the etiology of postoperative pain after
laparoscopic cholecystectomy.
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1. Background

Postoperative pain in laparoscopic cholecystectomy is
still a source of marked discomfort and surgical stress
although less severe and of shorter duration than that
after open cholecystectomy (1, 2). It seems that postopera-
tive pain after laparoscopic cholecystectomy are multi-
factorial - like any other surgery. Thus, the surgeon is in a
unique position to influence many of the putative causes
by relatively minor changes in the technique (3). It is be-
lieved that carbon dioxide gas under the diaphragm is
responsible for most of the pain, following laparoscopy
and postoperative state. Abdominal and shoulder tip
pain is produces by irritation of diaphragm by residual
carbon dioxide (4). In 1994 Fredman et al. (5) showed
residual pneumoperitoneumis a cause of postoperative
pain after laparoscopic cholecystectomy. They did not,
however, relate the amount of residual gas to the degree
of pain. As far as our knowledge, there is no study about
the relationship between residual pneumoperitoneum
volume and post laparoscopic cholecystectomy pain
and furthermore, Iranian surgeons’ attention to aspirate

pneumoperitoneum at the end of laparoscopic opera-
tions is unknown.

2. Objectives

This study evaluates the relationship between the vol-
ume of residual pneumoperitoneum and the severity of
postoperative pain.

3. Patients and Methods

Following local ethics committee approval, In a double
blind prospective study, (patients and investigator who
collect data were blind) in 55 women with ASA one or two
presenting for laparoscopic cholecystectomy. All partici-
pants gave signed informed consent in Imam-Ali educa-
tional Hospital of Zahedan University of Medical Sciences
from March 2010 to October 2011. We selected all cases in
the same sex to exclude the effect of sex on our results.
The exclusion criteria were chronic pain diseases other
than gallstone disease, use of opioids, tranquilizers, ste-
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roids, NSAIDs and alcohol, patients with acute cholecys-
titis, neuromuscular diseases and bleeding disorders. A
standard anesthetic was administered. Preoxygenation
with 100% O, for 3 minutes, 2 pg/kg of fentanyl and 0.05
mg/kg of midazolam was administrated after 5 ml/kg of
crystalloids. For anesthesia induction, thiopenthal 5 mg/
kg followed by 0.15 mg/kg of cisatracurium was used to
facilitate endotracheal intubation. Anesthesia was main-
tained with 60% N,O in oxygen and propofol 4-6 mg/kg/hr
(to keep cerebral state index at 40-60) and remifentanyl
0.05-0.5 pg/kg/min (to maintain mean arterial blood
pressure and pulse rates within 20% of the baseline).All
patients received 1 pg/kg of fentanyl five minutes before
the end of operation to reduce postoperative pain. Naso-
gastric tube was inserted for all patients after induction
and was removed at the end of the surgery. A single sur-
geon performed all surgical procedures. The insufflated
carbon dioxide was not warned and humidified. During
laparoscopy, intra-abdominal pressure was maintained
at 14 mmHg. Carbon dioxide was carefully evacuated at
the end of the surgery by manual compression of the ab-
domen with open trocars. There are not any patients with
irrigation abdomen with 0.9% saline during surgery. Pa-
tients were followed by a blind investigator for postoper-
ative abdominal and shoulder pain using various meth-
ods, which include: visual analogue scale (VAS)- based on
a 0-10 scale with 0 meaning no pain and 10 meaning the
most intense pain ever experienced-, postoperative an-
algesic requirements, presence of nausea and vomiting,
time of unassisted ambulation, time of oral intake and
time of return of bowel function in the recovery room
and at 6, 12 and 24 hours after operation (the time from
end of anesthesia until presence of intestinal sound or
first passage of flatus). We used intramuscular meperi-
dine 0.5 mg/kg and 1 mg/kg as rescue analgesic for VAS
4-7, and 8-10, respectively. Approximately 24 hours later,
the patients were taken to the radiology department in
a wheelchair; having sat up for at least the previous 30

minutes and a standing posteroanterior (PA) chest X-ray
was taken. A consultant radiologist analyzed the X-rays.
The length of the diaphragmatic arc and height of the
gas bubble under each hemi-diaphragm was measured.
The pneumoperitoneum was graded as absent, mild (1-5
mm), moderate (6-10 mm) and severe (> 11 mm). SPSS soft-
ware for Windows, version 15 (SPSS Inc, Chicago, IL, USA)
was used for statistical analyses. Arithmetic mean and
standard deviation values for different variables were cal-
culated and statistical analyses were performed for each
group. We used Kruskal-Wallis test for comparison analy-
sis. Pvalue less than 0.05 was considered as significant.

4. Results

We studied 55 patients who underwent laparoscopic
cholecystectomy. At the end, 17 (30.9%) patients had no
residual pneumoperitoneum after 24 hours, 23 (41.81%)
had mild residual pneumoperitoneum, 8 (14.54%) had
moderate and seven (12.72%) had severe pneumoperitone-
um. All patients were female. There were no statistically
significant differences between groups in No significant
difference was seen in all factors likely to increase postop-
erative pain including: bile spillage from punctured gall-
bladder, difficult dissection due to adhesions from previ-
ous surgery, bleeding, need to cholangiography, injury
to bowels or other organs, and insertion of drain (Table
1). The abdominal and shoulder pain scores were signifi-
cantly lower in the patients who had no or mild residual
pneumoperitoneum than who had moderate to severe
pneumoperitroneum in the recovery room and at 6, 12,
and 24 hours postoperatively (Tables 2 and 3). The pa-
tients who had no or mild residual pneumoperitoneum
required lower meperidine than patients with moderate
to severe residual pneumoperitoneum (Table 4).

no significant difference was seen in frequency of nau-
sea and vomiting, length of hospital stay, time of return
of bowel function, time of unassisted ambulation, and
time of oral intake (Table 5).

Table 1. Patients Data and Operation Characteristics @

Residual pneumoperitoneum Trace Mild Moderate Severe P Value
Age,y 44.17+4.99 45.04+4.79 43.50+2.44 44.00+2.45 0.842
Weight, kg 62.88 + 4.64 62.08 +4.06 60.87+2.03 61.00 +£2.16 0.509
Height,cm 158.0 £5.04 156.95+4.33 156.25 +2.12 156.0 £5.37 0.664
Duration of surgery, min 100.0 £18.11 101.52 +18.36 103.12 £11.31 96.42+8.99 0.811
a Data are presented as Mean + SD.

Table 2. Visual Analogue Abdominal Pain Scores in Groups ¢
Residual pneumoperitoneum Trace Mild Moderate Severe P Value
In the recovery room, mg 2.76 +£0.83 3.60 +£1.03 5.00£1.60 5.42%1.61 00
At 6 hours, mg 2.47+0.94 3.26£1.25 4.62+1.40 514 t134 00
At12 hours, mg 1.64+0.78 2.47+£0.99 3.62+1.40 4141134 00
At 24 hours, mg 0.88+0.69 1.65+0.88 2.75+1.28 3.42+113 00

4 Data are presented as Mean + SD.
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Table 3. Visual Analogue Shoulder Pain Scores in Groups @

Residual pneumoperitoneum Trace Mild Moderate Severe P Value
In the recovery room, mg 2.41£0.79 3.26 £1.00 4.62%1.40 5.14 £1034 00
At 6 hours, mg 2.05+0.82 2.95 £1.02 4.25+1.48 4.85*+1.57 00
At12 hours, mg 141+ 0.71 2.08+0.84 3.0041.19 3.85+1.06 00
At 24 hours, mg 0.70 £0.58 1.21+£0.73 2.25+1.16 3.42+£0.78 00
4 Data are presented as Mean = SD.

Table 4. Postoperative Meperidine Requirements in Groups @
Residual pneumoperitoneum Trace Mild Moderate Severe Pvalue
In the recovery room, mg 5.41+12.05 20.13+15.14 26.75+20.23 30.00 +£17.35 0.008
At 6 hours, mg 3.70 £10.47 14.86 £15.97 22.751+14.05 25.57 £11.31 0.009
At12 hours, mg 00 5.30 £11.86 15.25+16.31 21.14 +14.49 0.001
At 24 hours, mg 00 00 7.50 £13.88 16.85 +15.81 00
Total 9.11+21.37 40.43+£35.83 72.25+54.77 93.57+50.05 00
Doses 0.29+0.68 130 +1.14 2.25+1.58 3.00£1.52 00
4 Data are presented as Mean # SD.

Table 5. Recovery Variables Between Groups 2
Residual pneumoperitoneum Trace Mild Moderate Severe Pvalue
Time of oralin take, h 13.41+5.44 12.60 + 4.07 1212 £5.54 13.71+ 4.88 0.803
Time of unassisted ambula- 15.17 £ 4.54 13.82+4.57 13.75+5.00 15.42+5.34 0.589
tion, h
Time of bowel function, h 2123 +2.86 20.00 +4.97 20.50 +£3.02 22.71£3.09 0.581
Time of hospital stay, h 24.76 +3.66 2417 +3.77 23.87+3.13 25.85+3.28 0368

4 Data are presented as Mean * SD.

5. Discussion

Provision of adequate postoperative pain relief is of
considerable importance following day-case laparoscop-
ic cholecystectomy (6). It is suggested that postlaparo-
scopic cholecystectomy pain have multiple factors and
methods for short term analgesia cannot improve post-
operative functions or hospitalization stay (7). Several
factors including patient demographic factors, underly-
ing disease, surgical factors, volume of residual gas, type
of gas used for pneumoperitoneum, and the pressure cre-
ated by the pneumoperitoneum affect post laparoscopic
cholecystectomy pain (7-12).

Some authors have reported relation between residual
pneumoperitoneum and post laparoscopic cholecystec-
tomy pain and tried to reduce pain after gas removal by
drainage in the postoperative period in both gynecologic
(13) and general (14) surgical settings; others have not
confirmed these findings (15). To the best of the authors’
knowledge, there is not any study to show relationship be-
tween volume of residual pneumoperitoneum and post-
laparoscopic pain intensity that measured by a standard
pain score. Only one study by Jackson et al. (16) showed
that residual pneumoperitoneum volume is related to
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postlaparoscopic pain in gynecologic operations and
they suggested that more residual pneumopritoneum is
related to more degree of pain by more diaphragm irri-
tation. Other studies showed that active aspiration of the
pneumoperitoneum and intra peritoneal drain after lapa-
roscopic surgery could reduce pain significantly (7, 17).

In our study, patients who had no or minor residual
pneumoperitoneum volume had lower pain scores com-
pared with whom with moderate to severe without any
differences in demographic data and operation charac-
teristics. This difference can explain by more irritation
of diaphragm and peritoneum in patients with more
residual pneumoperitoneum volume that produce more
pain for patients. Millitz et al. in 1994 (18) showed no
pneumoperitoneum in 30 (60%) of patients in the day
after operation. Fourteen patients (28%) had less than 5
mm pneumoperitoneum and 6 (12%) had 6-10 mm pneu-
moperitoneum, while they expelled carbon dioxide at
the end of surgery through the ports by opening the
cannulas and removing the instruments. In our study
the patients have more pneumoperitoneum at the day
after surgery in spite of active aspiration. Seventeen pa-
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tients (30.9%) had no pneumoperitoneum, 23 (41.81%) had
mild, eight (14.54%) had moderate and seven (12.72%) had
severepneumoperitoneum. This shows that our surgeons
paid less attention to aspirate carbon dioxide at the end
of surgery; therefore, the necessity of more careful active
aspiration by our surgeons at the end of surgery should
be noticed.

In our study, patients who had no or minor residual
pneumoperitoneum volume had lower analgesic re-
quirement compared with whom with moderate to se-
vere form. Fredman et al. (5) showed patients in whom
the pneumoperitoneum gas was actively aspirated at the
end of surgery during the first postoperative hour (AA
group) made significantly fewer demands for patient-
controlled analgesia (PCA) morphine and received less
intravenous morphine from their PCA devices compared
with those patients in whom no attempt was made to
remove residual pneumoperitoneum. Perhaps the deep
abdominal and referred shoulder pain experienced by
patients after laparoscopic cholecystectomy is aggravat-
ed by the continual stretching and irritation of the peri-
toneum by free residual carbon dioxide (CO2).

The incidence of postoperative nausea and vomiting af-
ter laparoscopic procedures ranges from 10 to 60% (19).
The pathogenesis of postoperative nausea and vomiting
is multifactorial, depending on anesthesia, surgery, gen-
der and perioperative administration of opioids (20).
Frequency of nausea and vomiting in our study (29-42%),
despite differences in residual pneumoperitoneum and
postoperative pain, did not have any significant differ-
ence (P = 0.51). It shows that other factors more than pain
and residual pneumoperitoneum have effects on fre-
quency of nausea and vomiting.

Das et al. (21) compared postoperative pain and recov-
ery variables between active gas reduction group (Group
1, n =105) and the control group (Group 2, n = 95). They
showed no difference in recovery variables despite differ-
ences of postoperative pain between two groups. There
was not any difference in recovery variables including
time of unassisted ambulation, time of oral intake and
time of return of bowel function between groups despite
differences in other variables like postoperative pain and
analgesic requirements. Therefore, factors affecting pain
and analgesic requirements has no effect on recovery
variables. Our conclusions could be more reliable if we
could include more samples (number of patients in mod-
erate and severe group was small).

Our study showed that volume of residual pneumoperi-
toneumis related to postlaparoscopic cholecystectomy
pain intensity. Patients with no or mild residual pneumo-
peritoneum have lower pain scores and analgesic usage
and our surgeons should pay more attention in active
aspiration of carbon dioxide at the end of laparoscopic
operations.
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