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INTRODUCTION

Cholecystectomy is a commonly performed surgical
procedure for patients suffering from symptomatic
gallstones. Open cholecystectomy (OC) was the method
of choice for gallbladder surgery for almost a century.1,2

Gradually, surgeons opted to perform this operation
through smaller incisions and in early 1980’s small
incision cholecystectomy (SIC), also known as mini-
laparatomy, was debuted. Patients undergoing SIC had
a quicker recovery and less complications compared to
those undergoing conventional OC.1,3

Cholecystectomy, using a laparoscope or laparoscopic
cholecystectomy (LC), in late 1980’s was greatly
accepted by patients and employed by surgeons
because it left a much smaller scar but further
investigation and comparison of the results with those of
SIC was not done at the onset.4,5 Most studies focused
on the comparison of LC and OC and emphasized the
better outcome of LC. At present, it is well understood
that patients undergoing LC have a better and shorter
recovery time compared to those undergoing OC.3,4

Some consider LC the method of choice for surgical
removal of the gallbladder with stones. However, there is
no definite evidence supporting the preference of this
method over SIC.5,6

Several studies have compared the results of SIC and
LC and reported less cost and shorter duration of
operation in the SIC procedure compared to LC but the
complications, morbidity and mortality were the same in
both methods and sometimes even less complications
were seen in the SIC group.4-7

Patients' quality of life 3 months after surgery was also
evaluated in a study done on 257 patients administered
with questionnaires. The study showed no significant
difference between the two groups.1

In a review study in 2008, 59 randomized clinical trials
and 5,556 patients were evaluated. It was shown that
SIC had a shorter duration of operation compared to LC.
However, no significant difference was detected
between the two groups in terms of hospital stay, rate of
switching to open surgery, complications, morbidity,
mortality and postoperative outcome. In a study
evaluating the data in Cochrane Library, 56 randomized
clinical trials and 5,246 patients were evaluated in three
groups OC, SIC and LC which showed similar results
and stated that SIC and LC were almost similar in terms
of complications and mortality. SICs had significantly
lower cost.5,8 There is a consensus that the surgical cost
of LC is significantly greater than OC and SIC. The
reason is that LC requires expensive equipment and it is
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harder to provide such equipment and devices in less
developed countries with major obstacles in their
healthcare system; this is an important issue requiring
attention.8,9

The aim of the present study was to compare the
methods of LC and SIC and evaluate the advantages
and disadvantages of each of these procedures.

METHODOLOGY

All patients presenting to the outpatient clinic of the
study centre suffering from symptomatic gallstones and
being candidates for surgery were included in a
prospective study. This trial was not randomized
because the type of surgeries were done based on the
patients' request. An informed written consent was
obtained from all patients. This study was approved by
the institute ethics committee. The study was conducted
from February 2008 to March 2009. Patients younger
than 18 years of age, association with the common
bile duct (choledochal) stone, cholangitis, jaundice,
pregnancy, moderate to severe systemic disease with
ASA (American Society of Anaesthesiology) grading > 2,
history of upper abdominal surgery, mental illness,
obesity with BMI > 45 kg/m2 and acute cholecystitis were
excluded from the  study.

Both surgeries were performed by expert surgeons with
more than 5 years experience with the assistance of
senior residents of surgery. During the operation, a
nasogastric tube was inserted if required and then
extracted postoperatively. All patients underwent general
anaesthesia. Fascia and skin were sutured similarly in
all patients.

SIC was performed through an oblique right sub-costal
incision. At first, a 5-6 cm incision was made on the skin
and after entering the abdominal cavity, the incision was
expanded upto 8 cm, if necessary. At the end of surgery
and after applying the sutures, the length of incision was
measured again using a ruler. If the incision was longer
than 8 cm or another procedure had been performed
other than the cholecystectomy i.e. common bile duct
exploration, the patient was excluded from the study.
Duration of operation was calculated from the moment of
surgery until the completion of skin suturing.

Level of pain was determined using the visual analogue
scale (VAS) which was performed 24 hours after
surgery. Patients had to be NPO for upto 12 hours
postoperatively and after that if the patients had no
vomiting, a liquid diet was started for them. Pethidine
was injected for pain control 0.5 mg/kg immediately after
transferring the patient to the ward every 6 hours for a
total of 2 doses. After that, pain relievers were
administered according to the VAS pain scale (a tablet of
acetaminophen for 0-3, acetaminophen and codeine for
4 – 7 and intravenous pethidine for 8 – 10 on this scale).

At the time of discharge from the hospital, patients had
oral nutrition, no vomiting and a pain scale of below 4 at
rest. Antibiotic was administered 30 minutes prior to
surgery with 1 g of intravenous cephazolin. After the
operation, antibiotic administration continued only if
advised by the surgeon. Hospital stay was defined as
days of hospitalization due to the cholecystectomy
surgery during the 30-day postoperative period.

Patients were followed-up one week, 1 month and 6
months after discharge. They visited in the clinic or were
followed via phone call. If patients had any complaints,
another visit would be arranged for them.

In order to make quantitative comparisons, statistical
t-test was invoked, moreover, to compare qualitative
data, a chi-square test was applied using p < 0.05 as
the level of significance. We used Statistical Package
for Social Sciences (SPSS) version 11.5 software for
statistical analysis.

RESULTS

A total of 144 patients were enrolled in this study, out of
which 81 (56.25%) underwent LC and 63 (43.75%)
underwent SIC. Patients were matched in terms of age
and gender. The mean age of all patients was 48.8 ±
15.3 years. This variable was 49.3 ± 14.1 years for the
SIC and 48.4 ± 16.2 years for the LC group. There were
115 females (79.87%) and 29 males (20.13%). In the
SIC group of 63 patients, 49 (77.78%) were females
and 14 (22.22%) were males. In the LC group of 81
patients, 66 (81.49%) were females and 15 (18.51%)
were males. The mean BMI was 28.8 ± 5.4 kg/m2 in
patients. This rate was 27.7 ± 4.3 kg/m2 in the SIC and
29.98 ± 6.8 kg/m2 in the LC group. No statistically
significant difference was detected in this respect
(p = 0.28). Details of the demographic data are
presented in Table I.

Patients in both groups were in ASA grades of 1 and 2.
Both groups were similar in the normal range in terms of
blood cell count and liver enzymes. Ultrasound was
performed for all patients and indicated gallstones. No
significant difference was detected between the two
groups in terms of ultrasound report. The mean duration
of operation was 60.6 ± 16.5 minutes in the SIC and
70.3 ± 23.4 minutes in the LC group. Difference between
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Table I: Demographic data in both groups.

Groups LC SIC p-value

Total (%) 81 (56.25%) 63 (43.75%) 0.327

Female, n (%) 66 (81.5%) 49 (77.78%) 0.740

Male, n (%) 15 (18.5%) 14 (22.22) 0.340

Age (year) mean ± SD 48.4 ± 16.2 49.3 ± 14.1 0.727

BMI mean ± SD 29.98 ± 6.8 27.7 ± 4.3 0.280

ASA-I (%) 76 (93.83) 60 (95.24) 0.190

ASA-II (%) 05 (6.17) 03 (4.76) 0.180

LC = Laparoscopic cholecystectomy
SIC = Small incision cholecystectomy
ASA = American Society of Anesthesiology
BMI = Body Mass Index



the two groups was statistically significant (p = 0.0059,
Table II). Excessive bleeding requiring blood transfusion
during the operation did not occur in any patient and
none of the cases required re-operation in the first 48
hours after surgery.

Damage to the bile ducts during surgery was not
reported in any group. But a case of trauma to the
common bile duct was detected in the follow-up of one
case of LC. One case of trauma to the small intestine
occurred in a patient during laparoscopic surgery which
was repaired during the operation with no need to switch
over to open surgery. The mean score of postoperative
pain 24 hours after surgery, according to VAS was 5.18.
This score was 4.6 ± 1.6 in the SIC and 4.6 ± 1.9 in the
LC group (p = 1.00). Incidence of nausea 24 hours after
surgery was 22.2% in the SIC and 17.3% in the LC
group (p = 0.84). A total of 2 (3.3%) of patients in the SIC
and 3 (3.7%) of patients in the LC had vomiting (p = 0.09).
The mean duration of hospital stay was 2.9 ± 0.5 days in
the SIC and 2.4 ± 1.1 days in the LC group (p = 0.001).
Time to return to regular daily activity was 3.39 ± 1.8
days in the LC and 9.54 ± 2.6 days in the SIC group
(p = 0.0001). In the follow-ups, 2 patients after LC
presented with abdominal pain, nausea, vomiting and
jaundice in the first week  and had a history of some
other operations as well (hysterectomy and surgery on
the lower extremity). Laboratory examinations showed
high levels of liver enzymes. Drug-induced jaundice was
diagnosed for them. These patients had no complication
in their 6 months follow-up. One patient in the LC and
one patient in the SIC group developed wound infection.
Cardiovascular complications or morbidity and mortality
did not occur in any patient.

DISCUSSION

This study shares many similarities with other studies.
However, some differences were observed which are
described as follows: Gallstone disease is more
prevalent among women and obese individuals. In this
study, the mean BMI of patients was 28.8 kg/m2. This
rate was reported to be 27.3 kg/m2 by Ros, 27.5 kg/m2

by Keus and 23.4 kg/m2 by Watanapa.2,4,10 These show
patients suffering from gallstones are usually over-
weight. Another point noticed in this study is the duration
of operation. This duration was shorter in SIC group
compared to LC. The results obtained by Ros and Keus

are also in accordance with this very finding indicating
that the duration of operation in SIC is 12 – 14 minutes
shorter than that of LC (SIC = 94 minutes and LC = 108
minutes, SIC = 60 minutes and LC = 72 minutes,
respectively.4 In all studies, SIC had a shorter duration
compared to LC and this is a definite advantage of SIC
over LC.2,11,12

In some areas, the LC technique seems advantageous
and its plus points carry more weight than those of SIC.
In this study, patients in LC group had a shorter hospital
stay which was in agreement with Ros.2 In general,
most studies reported shorter hospitalizations in LC
group.11,16 Some studies reported similar hospitali-
zations in both groups of LC and SIC.4,9 Although Keus
and McGine stated hospital stay was shorter in SIC
group (3.7 versus 4.1 days), this difference was not
statistically significant.4,13

In this study, patients in LC group resumed their regular
daily activities significantly sooner than those in SIC
group. This finding was in accordance with those of Ros
and Keus.2,4

Most studies found similar results although LC is more
costly.6,7,9 It should be mentioned that most cholecys-
tectomy patients are housewives, retired or unemployed
individuals; therefore, getting back to work as soon as
possible is not an issue for them but spending more
money on their operation can cause financial problems
for them. This issue has been discussed in western
countries as well.7,9,12

Trauma to the bile duct is the most important
complication of cholecystectomy. Based on most
studies, this complication is less probable to happen in
open SIC surgery. As for other complications,
statistically significant differences between these two
methods were not observed. There is always a higher
risk of trauma to the bile ducts during the operation in LC
technique.3,15 In this study, there was one case of
trauma to the bile ducts in LC group. Ros reported
higher incidence of trauma and complications during the
operation in LC group.2 Keus reported 5 cases of
surgical complication in LC and 3 cases in SIC group.4
Therefore, a higher frequency of complications is more
likely to occur in LC.7,12,16

Postoperation pain, 24 hours after the surgery, was not
significantly different in the two groups. However, the
highest frequency and the mean pain score were greater
in SIC group. In Ros study, level of pain 24 and 48 hours
after the operation was greater in the SIC group.2 In this
study, two groups had no difference in terms of nausea
and vomiting postoperatively; though, Squirrel reported
higher prevalence of vomiting in LC group.3 No mortality
occurred in either group. Similar studies did not report
any mortalities either; however, mortality has been
reported to be 0.1% in LC.2,4,15
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Table II: Operative and postoperative variables evaluated in both groups.

Groups LC (81) SIC (63) p-value

Operation time, mean ± SD 70.3 ± 23.4 60.6 ± 16.5 0.0059

Pain (VAS), mean ± SD 4.6 ± 1.6 4.6 ± 1.9 1.000

Nausea, n (%) 14 (17.3%) 14 (22.2%) 0.840

Vomiting, n (%) 03 (3.7%) 02 (3.3%) 0.090

Hospital stay (day), mean ± SD 2.4 ± 1.1 2.9 ± 0.5 0.001

Return to activity, mean ± SD 3.39 ± 1.8 9.54 ± 2.6 0.0001

Surgical site infection, n (%) 01 (1.23%) 01 (1.59%) 1.000



Performing cholecystectomy through laparoscopic
surgery is costly and requires expensive equipment;
whereas, open surgery does not require special
equipment. In a study, the price difference between
these two methods was USD1,165.12 This rate was
reported to be 980 Euros in another study.12,7 University
and teaching hospitals are potentially affiliated to the
governmental sector and are on a budget. Therefore,
cost-effectiveness of a procedure is an important issue
for them.12,9,18 In another study, Niell reported SIC was
29% less expensive than LC but they suggest that costs
to patients and society as well as time lost away from
work may be lower for mini-cholecystectomy.19

Most clinical trials show that SIC and LC is not signifi-
cantly different in terms of postoperative complications,
mortality and recovery period.8,10,12 Mc Mohan found
that LC was more costly but after 3 months there were
no significant differences between the SIC and LC.20

Therefore, we can recommend SIC to patients who do
not need to return to work sooner.9

SIC can be regarded as a proper alternative for LC; it is
an easy operation and it also imposes less injuries to the
bile duct. It also decreases the financial costs of
treatment.

Nowadays laparoscopic cholecystectomy uses new
single- port devices instead of four-port ones. The goal
of laparoscopic surgery is using smaller incision for
surgeries. This has better cosmetic results and patient
satisfaction, but must offer safety. Some conditions
obligate the surgeons to convert the surgery to open
cholecystectomy.21,22

In university hospitals, teaching open cholecystectomy
to residents is an essential part of surgical training.
Consequently, surgical residents should learn open
cholecystectomy completely before starting to learn
laparoscopic cholecystectomy.

CONCLUSION

Final outcome and surgical complications of SIC are
comparable with those of LC. It can be recommended to
use SIC in the educational hospitals as the method of
choice for most of the patients. LC may be confined to
those who need to return to work more quickly or young
patients for whom aesthetics is an important concern.
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