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ABSTRACT
Introduction: Peptic ulcer perforation requires urgent surgical intervention, but there is no consensus on a
preference for open or laparoscopic surgery. The aim of this study was to compare the results of laparoscopic and open methods of surgery for patients with a peptic ulcer perforation.
Materials and Methods: The data of 52 patients who underwent surgery for peptic ulcer perforation at 4
hospitals were investigated retrospectively. The patients were divided into 2 groups according to the surgical technique applied: open surgery or laparoscopic. Both techniques used an omental patch to repair the
perforation. Patient age, gender, preoperative blood white blood cell count, blood amylase level, duration of
symptoms before admission to the hospital, length of operation, number of drains, quantity of intra-abdominal free fluid observed during the operation, quantity of fluid used for irrigation, patient abdominal operation
history, and complications were noted and analyzed.
Results: Thirty-seven of the patients underwent open surgery and 15 underwent laparoscopic surgery (mean
age: 37.73±16.85 years; female/male 3/49). There was no significant difference in the parameters between
the groups. No mortality was observed in any of the patients. Wound infection developed in 2 patients who
were operated on using the open technique. Only 1 case of laparoscopic surgery (6.66%) was converted to
open surgery.
Conclusion: Laparoscopic repair of a peptic ulcer perforation demonstrated results that were similar to open
surgery and helps to reduce complications such as wound infection. It may be especially valuable in earlyonset cases and younger patients.
Keywords: Infection; laparoscopy; omentum; peptic ulcer.

Introduction
Peptic ulcer perforations are one of the major complications of peptic ulcer. Ulcer perforations can be observed
in 10% of the patients with peptic ulcer disease, although

the frequency is extremely diminished, especially in the
last 25 years because the peptic ulcers treatment are more
effective.[1,2]
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Peptic ulcer perforation is a condition that requires immediate surgical intervention and open or laparoscopic
surgery may be preferred.[1,3] As is known, most elective
open surgeries have more intraoperative blood loss than
laparoscopic surgery, more postoperative hospital stay
and more postoperative pain.[4–6] Studies have shown that
emergency laparotomy is associated with 5% mortality,
20% morbidity and 3% long term bowel obstruction.[7]

midclavicular line. In the reverse trendelenburg position,
the patient’s abdomen was washed with 0.9% NaCl and
aspirated, then the perforation area was detected. Then,
two or three separate 3.0 Vicryl sutures were inserted into
the perforation area and the sutures were laparoscopically connected with omental patches. The operation was
terminated by placing at least one drain in the subhepatic
area from the right 5 mm trochar.

In the treatment of peptic ulcer perforation, laparoscopic
surgery become widespread after the first performed in
1990, but still it couldn’t take the place of open surgery
today.[2,8–10] Although some authors have reported that
laparoscopic surgery in peptic ulcer perforations has advantages such as less pain and fewer hospitalization than
open surgery, some authors suggest that laparoscopic
peptic ulcer perforation surgery don’t advantageous compared to open surgery because it may last longer ect.[11–14]

The age, sex, preoperative white blood cell count, blood
amylase, operation duration, the amount of fluid used for
irrigation of the abdomen, the abdominal operation history of the patients, hospitalization time, the time from
the starting of the pain and admission to the hospital, the
number of the drains, the amount of intraabdominal free
fluid during the operation, postoperative complications
(wound infection, intraabdominal hemorrhage, intraabdominal sepsis, etc.) of the patients were noted and compared between the two groups.

In this study, we evaluated the results of patients who
underwent open or laparoscopic surgery for peptic ulcer
perforation.

Materials and Methods
Patients who were operated for peptic ulcer perforation
between May 2016 and September 2017 at four different
hospitals were evaluated retrospectively and included to
the study after approval was accepted from local Human
Ethical committee (no: 1583). Every patient who were operated were informed about the surgery and signed the informed consent form. Patients who were suspected with
gastroduodenal malignancy during operation, with ASA
III and IV in the preoperative evaluation, had missing or
unrecorded data in the hospital registry system, had iatrogenic gastroduodenal perforations or hemorrhagic ulcers
were excluded from the study.
Patients were divided into two groups according to
whether the surgical technique applied to the 52 patients included in the study; open or laparoscopic surgery
groups. The same two surgeons operated the patients with
laparoscopic technique and the other surgeons preferred
open surgery. Open surgery was performed with a median
incision to the abdomen. After washing the abdomen
with 0.9% NaCl, the perforation was repaired with the
omental patch. In addition, at least one drain was placed
in the subhepatic area in each patient. In laparoscopic
surgery, 10 mm trocar was inserted from umbilicus into
the abdomen, and laparoscope was placed in this trocar.
In addition, two 5 mm trocars were placed right and left

Statistical Analysis
Statistical analysis of the study was conducted using the
IBM SPSS 15 program. Continuous data were reported as
mean ± standard deviation, and the categorical data were
number and percentage. Continuous data with normally
distributed were calculated with student t-test. Mann-Whitney U-test was used for the data which were not
normally distributed, and Fisher’s exact test was used for
categorical data. P value <0.05 was accepted as statistical
significance.

Results
The 37 of the 52 patients had open surgery and 15 had
laparoscopic surgery. The mean age of the patients was
37.73±16.85 years and the female/male ratio was 3/49. All
patients participating in the study were evaluated as ASA
I or ASA II.
The parameters observed among the groups are shown in
Table 1 and Table 2. Despite the fact that no significant
difference was observed between the groups in any of the
parameters. The age of the patients who underwent open
surgery and their preoperative complaints duration were
higher than laparoscopic group but there were no statistical differences (Table 1).
No mortality was observed in any of the patients participating in the study, and two of the patients who were
operated with open tecnique had wound infection as a
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Table 1. Comparison of continuous data of patients who underwent open and laparoscopic surgery

Age (year)
Preoperative white blood cell (/mm3)
Preoperative blood amylase (U/L)
Duration of complaint before surgery (day)
Hospitalization time (day)
Duration of the operation (minute)
The number of drain
Peroperative intraperitoneal free fluid (ml)
Amount of irrigation fluid of the abdomen (ml)

Open surgery (n=37)

Laparoscopic surgery (n=15)

Mean±SD

Mean±SD

40.88±17.41
14071.62±4709.79
76.27±51.33
1.24±0.54
6.11±1.72
58.24±15.05
1.78±0.53
398.65±314.35
4000.00±314.35

30.93±13.56
11944.67±3458.85
68.53±19.61
1.00±0.00
5.57±1.49
71.67±24.83
1.67±0.48
273.33±123.732
3633.33±1043.11

p

0.053
0.120
0.575
0.074
0.192
0.208
0.498
0.288
0.949

SD: Standard deviation.

Table 2. Comparison of catagoric data of the patients who underwent open and laparoscopic surgery
Open surgery (n=37)
		
Sex
Female
Male
The history of abdominal operation
No
Yes
Postoperative complication
No
Yes

Laparoscopic surgery (n=15)

p

n

%

n

%

2
35

94.6
5.4

1
14

93.3
6.7

1.000

34
3

91.9
8.1

15
0

100
0

0.548

35
2

94.6
5.4

15
0

100
0

1.000

postoperative complication. Only one of the patients who
underwent laparoscopic surgery (6.66%) converted to
open because the perforation diameter was 2 cm.

first report of laparoscopic approach by Mouret et al.[9] in
which better results regarding wound infections and postoperative peritoneal adhesions were reported.[1,8,17,18]

Discussion

Operation time is a featuring parameter in the studies
comparing laparoscopic and open surgery. There have
been incompatible results in the literature regarding operation time. In a study comparing laparoscopic and open
surgery for peptic ulcer perforation, operation time was
reported significantly longer in laparoscopy group (104
min vs 74 min). According to the authors of that study, it
depended to hardness of the intracorporeal suturation
and need to longer time for optimal irrigation with laparoscopic devices.[18] However, no difference related to operation time was also reported in some studies as in our
study.[1,19] Shorter operation time was even reported for
laparoscopic surgery.[20,21]

The ideal treatment option for patients with peptic ulcer perforation is primary suturation and irrigation of
peritoneal cavity in an emergency manner.[3] However, it
is controversial that whether laparoscopic approach or
conventional open surgery should to be choose. Although
laparoscopic surgery has great advantages such as short
hospital stay, less level of pain, better cosmetic results, it
requires a certain learning curve and experiences to gain
afformentioned advantages.[7,15,16,17]
Many studies have been performed regarding minimally
invasive treatment for peptic ulcer perforation since the
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In a previously published metaanalysis including five
randomized controlled trials and 549 cases, postoperative wound infection complication, postoperative pain,
and nasogastric tube dependence were significantly less
in patients underwent laparoscopic surgery for peptic ulcer perforation.[1] Additionally, no difference was reported
regarding the other parameters, such as intraabdominal
abscess formation, pneumonia, fistula or leak, urinary
infection, operation time, and hospital stay.[1] In another
study comparing laparoscopic and open surgery for peptic ulcer perforation, although it was not statistically significant, hospital stay was one day less in laparoscopic
surgery group.[17] In the present study, the results were
similar with present literature. There were two cases with
postoperative wound infection in open surgery group,
while no in laparoscopic surgery group.
Conversion to open surgery is a common problem in all
types of laparoscopic surgery. In our study, conversion to
open surgery was not a great problem, seen in only one
case (6.6%). Laparoscopic surgery was not suggested in
the presence of hemodynamic unstability, location of
perforation other than duodenum, and diameter of perforation larger than 1 cm by Siu at al.[22] due to the high
conversion rate. Generally, the rate of conversion to open
surgery has been reported between 1.7% to 67.0 % in the
literature,[23] which is compatible with our results.
No mortality was observed in study. In a metanalysis, the
mean mortality rate was reported to be 5.8% after peptic
ulcer perforation including ASA III and ASA IV patients.
[24]
According to our opinion, the most important reason
for the absence of mortality in the present study was the
exclusion of these high-risk patients.
The most prominent limitation of the study is decision
making for the operation type by the surgeon, that is
absence of blindness. Additionally, although it was not
statistically significant, the complaints of patients in the
laparoscopy group have started shortly before operation
and their ages were younger, as shown in Table 1.
In conclusion, laparoscopic surgery could be preferred
for peptic ulcer perforation with at least similar results
especially in younger patients who admitted to hospital
early after the initiation of complaints. Converting to open
surgery could be useful if the perforation is larger than
2 cm but prospective randomized controlled trials with
larger groups are needed to demonstrate the advantages
of the laparoscopy against open surgery and the sugges-
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tions for conversion to open surgery in patients with peptic ulcer perforation.
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