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ABSTRACT
This prospective randomized study included 36 patients who presented to the Emergency department with perforated peptic ulcers.
All these patients presented within 24 hours from the start of symptoms, with no shock and no major medical co-morbidities. The odd
number patient entered the laparoscopic group while patients with even number entered open group. Technique used for repair in both
groups was a modiﬁcation of Grahams maneuver. The mean operative time in the laparoscopic group was (150.1 ± 13.2 minutes), while
in the open one, it was (106.3 ± 12.1 minutes). Two patients of the laparoscopic group were converted to open and were excluded from
the study with a conversion rate 10%. The reasons were very large perforation in one patient and difﬁculty in placing the sutures through
the friable edges of the perforation in the second patient. The site of perforation was mainly in the duodenum (83%) in the laparoscopic
group and (77%) in the open group. The size of perforation was less than 10mm in both groups. The mean post-operative pain score in the
open group (5.3), while in the laparoscopic one was (1.3). Bowel habit returns earlier in the laparoscopic group than the open one. Start of
oral diet intake was signiﬁcantly early in the laparoscopic group than the open one (3.7 days). Naso-gastric tube removal was signiﬁcantly
earlier in the laparoscopic group than the open one. Hospital stay was signiﬁcantly longer in the open group than the laparoscopic one.
Deep venous thrombosis occurred more in open group than in laparoscopic group. The wound complications were more common in the
open group, six cases. Pulmonary infections was higher after open surgery than laparoscopic surgery. There are two cases of Suture
leakage that were diagnosed by gastrographin meal, One patient in the open group developed suture leakage which was managed
by surgery, also one patient developed suture leakage was reported in the laparoscopic group which was managed conservatively.
Post-operative intra-abdominal collection occurred only in one patient of the laparoscopic group. The patient was diagnosed by ultrasonography and C.T. The patient was managed conservatively by U/S guided aspiration and improved. Two patients from the open group
presented with incisional hernia on follow up in the outpatient clinic, while patients belonging to the laparoscopic group did not. Also, we
found that there were recurrence of peptic ulcer disease in two patients in laparoscopic group and three patients in the open group. We
found that the laparoscopic repair of perforated peptic ulcers is superior to the open repair in regard to postoperative pain, return of bowel
habit, start of oral diet and length of hospitalization. Currently, the main drawbacks of laparoscopic repair are a longer operation and a
higher incidence of intra-abdominal collection. The open repair has a higher rate of pulmonary infections, wound infection. Suture leakage
was reported in one case in the open group and in one case in laparoscopic group.
Keywords: Peptic ulcer; Laparoscopic repair; Open repair; Simple closure; Incisional hernia; Leakage

INTRODUCTION
Globally, the incidence of peptic ulcer disease was fallen in
recent years. Despite this and recent advances in both diagnosis
and management of peptic ulcer disease, namely the improvement
in endoscopic facilities, eradication of Helicobacter pylori and the
introduction of proton pump inhibitors “complications such as
peptic ulcer perforation remain a substantial healthcare problem”,
because of its high morbidity, mortality and economic loss [1].
Peptic ulcer perforation is a serious complication which affects
almost 2-10 % of peptic ulcer patients. Peptic ulcer perforation
presents with an overall mortality of 10%, although some authors
reported range between 1.3% and 20% [2].
Being a life threatening complication of peptic ulcer disease, it
needs special attention with prompt resuscitation and appropriate
management if morbidity and mortality are to be avoided [3].
The patient of perforated peptic ulcer has been reported to vary
from one geographical area to another depending on the prevailing
socio-demographic and environmental factors. In the developing
world, the patient population is young with male predominance, and
there is a strong association with smoking. In the west the patients
tend to be elderly and there is a high incidence of ulcerogenic drug
ingestion [4].
The diagnosis of perforated peptic ulcer poses a diagnostic
challenge in most of cases. The spillage of duodenal or gastric contents
into peritoneal cavity causing shock, abdominal pain, peritonitis,
marked tenderness, board like abdominal wall rigidity and decreased
liver dullness offers little difficulty in diagnosis of perforations. The
presence of gas under the diaphragm on plain abdominal erect X-ray
is diagnostic in 75% of the cases [5].
Since the first description of surgery for acute perforated peptic
ulcer, many techniques have been recommended. The recent advances
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in anti-ulcer therapy have shown that simple closure of perforation
with omental patch followed by eradication of Helicobacter pylori is
a simple and safe option in many centers and have changed the old
trend of truncal vagotomy and drainage procedures [6].
Several single-center and randomized control studies have
been conducted to compared laparoscopic simple to conventional
open simple closure for perforated peptic ulcer. Results from these
studies indicate that laparoscopic simple closure is a safe and reliable
procedure. Many investigations have evaluated the risk factors
associated with laparoscopic simple closure and it has been found
that advanced age, co-morbidities, and critical preoperative state are
strong indicators of poor outcome [7].
Selection of laparoscopic simple closure would therefore be
biased towards the younger, lower-risk segment of the population;
this must be considered before drawing any conclusions regarding
the cost effectiveness of the procedure [8].
In this study, we compared between laparoscopic and open
simple repair of perforated peptic ulcer to determine the best method
of management in order to achieve better patient outcome and
minimize complications.

PATIENTS AND METHODS
This prospective randomized comparative study included patients
who presented to the Emergency Department with perforated peptic
ulcers.
Inclusion criteria
1. Patients presented within 24 hours from the start of
symptoms.
2. Patients who remain hemodynamically stable after initial
resuscitation.
3. Patients with ASA grade I, II.
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4. Age group from 18 to 70 years old.
5. Perforation size 2c.m or less.
6. Patients who consented for joining this study.
Exclusion criteria
1. Patients who presented late.
2. Patients who were hemodynamically unstable in spite of good
resuscitation.
3. Patients who were presenting with ASA grade III or IV.
4. Age group less than 18 years old or more than 70 years old.

Figure 3: Omentum placed over the tied sutures.

5. Perforation size more than 2 cm.
6. Patients were conversion to open procedure was decided.
Methods of randomization
Patients were randomly divided into open and laparoscopic
groups based on the approach that was going to be subjected to
them. Each patient who fulfilled the inclusion criteria was numbered
sequentially. The odd number patient entered the laparoscopic group
while patients with even number entered open group. If a patient
was excluded from the study (due to conversion), so the next patient
entered instead of him.
Open group: 18 patients were subjected to a laparotomy to
manage their condition.

Figure 4: Sutures also taken to

ix the omental lap.

Laparoscopic group: 18 patients were managed using the
laparoscopic approach.

Figure 5: Localizing the perforation.

Figure 1: Localization of perforation.

Figure 6: Sutures placed on the edges of the perforation site and

tied.

Figure 2: Sutures placed on the edges and tied.
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lap is centered over the tied sutures.
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Methods of the study

5. IV proton pump inhibitors.

The diagnosis of perforated peptic ulcer was made on the basis of:

6. Ryle’s tube.
Description of the open repair technique

1. Proper history and examination.
2. Laboratory investigations in the form of complete blood
count, serum electrolytes, serum amylase, kidney and liver
function tests to aid in the initial assessment and resuscitation
of the patients.

•

The procedure is done under general anesthesia.

•

The patient was placed in a supine position over the operating
table, the abdomen is prepared and draped in a standard
fashion.

•

An upper midline incision was performed which allows
adequate exposure and also allow extension inferiorly and
exploration of the entire abdomen.

•

Suction of the gastrointestinal spillage and any purulent
exudates was quickly performed all around entire abdomen
in all abdominal spaces and compartments then the attention
is turned to inspect the stomach and the duodenum and
visualization of the perforation where present.

1. Assessment of the vital signs.

•

After the perforation was identified, repair was planned.

2. IV Fluids and correction of electrolyte imbalances.

•

Three full-thickness sutures using (Vicryl 2/0) were placed
between the edges of the perforation and tied.

•

A pedicled patch of omentum was brought without tension
and positioned over the tied sutures, were tied from the
superior to the inferior aspect across the omental flap.

•

The applied tension to the sutures should be strong enough to
stabilize the omentum in place but loose enough to preserve
the omental blood supply.

•

The peritoneal cavity is irrigated with about 4-6 liters of warm
saline to remove contamination.

•

A pelvic and a hepatorenal drains are then inserted.

•

The abdomen is then closed in a continuous fashion using
polypropylene sutures.

Radiological investigations primarily in the form of plain Chest
X-ray and Abdominal X-ray in erect position to identify the presence
of free air in the abdomen and confirm a perforation. However, other
investigations in the form of pelvi-abdominal Ultra-Sonography and
CT abdomen and pelvis with oral and IV contrast were used when the
diagnosis was doubtful in cases where the free air under diaphragm
not present in plain X-ray.
In conjunction with the diagnosis, Initial resuscitation was done
in the form of:

3. IV Analgesics to relieve the pain.
4. IV Antibiotics.

Figure 8: Securing the knots over the omental

lap.

Description of the laparoscopic technique
The procedure is done under general anesthesia.
Positioning: The patient was placed on the operating table
with the legs in stirrups, the knees slightly bent and the hips flexed
approximately 10°C.

Figure 9: Completion of the variation of omental

lap repair.

•

The operating table was tilted head up by approximately 15
degrees

•

The surgeon stood on left side of the patient

•

The camera man stood on the patient’s left side.

•

The instrument trolley was placed on the patient’s right side
allowing the scrub nurse to assist with placing the appropriate
instruments in the operating ports.

•

Television monitors was positioned at the top end of the
operating table at a suitable height; so surgeon, anesthetist, as
well as assistant can see the procedure.

Creation of pneumoperitoneum: The open technique was used
and sometimes the Verres needle is used.
Port placement: A 10mm camera port was placed in the
umbilicus; this position will vary according the build of the patient.

Figure 10: Lavage of the abdomen
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A 5mm port was inserted in the right upper quadrant 8-10 cm
from the mid-line, midway between umbilicus and costal cartilage.
A 10mm port was placed in the left upper quadrant at
midclavicular line between umbilicus and costal cartilage.
Occasionally, a 4th port placed below the xiphisternum to retract
the liver was used.
Locating the Perforation: The gallbladder, which usually adheres
to the perforation was retracted by the surgeon’s left hand and moved
upwards.
The gallbladder was passed to the assistant using the subxyphoid
port which was placed to the right of the falciform ligament.
The exposed area was checked and the perforation was usually
identified as a black spot on the anterior aspect of the duodenum or
pylorus.
Closure of the perforation with an omental patch: Three sutures
were placed on either side of the perforation then tied.
•

The omentum was placed over the tied sutures then fixed.

•

The sutures were tied using the intracorporeal knotting
technique.

Cleaning the abdomen: The whole abdomen was irrigated and
aspirated with about 4-6 liters of warm saline.
Each quadrant was cleaned methodically, starting at the right
upper quadrant, going to the left, moving down to the left lower
quadrant, and then finally over to the right.
Pyogenic membranes were removed as much as possible, since
they might contain bacteria.
Ending of the operation: Lavage was done again quadrant by
quadrant.
•

Pelvic and Hepatorenal drains were inserted.

•

The abdomen was carefully examined for any possible bowel
injury or hemorrhage.

•

The Instruments and then canule were removed, the wounds
were closed and dressing was applied over them.

Conversion to open surgery: Two patients of the laparoscopic
group were converted to open, with a conversion rate 10 %. The
reasons of conversion were a large size of the perforation in one
patient and difficulty in placing the sutures through the friable edges
in these patient. These two laparoscopic converted patients were
not compared to the other patients in regard to the operative and
postoperative sequels; in order to obtain a fair comparison between
both open and laparoscopic groups.

•

Nasogastric tube was removed when oral feeding started.

•

Oral feeding was started within a minimum of 3 days after
surgery.

•

Drain tubes were removed when no more than 50 ml of
drained fluid per day.

The following variables were then compared between the 2 groups:
operative time, postoperative pain, return of bowel habit, length
of postoperative hospital stay, wound complications, pulmonary
infections, suture leakage, and postoperative intraperitoneal
collections.
Follow up in outpatient clinic
All patients were followed in outpatient clinic after discharge
from hospital weekly for one month then monthly for six months,
they were followed by Telephone.

STATISTICAL ANALYSIS
Data were statistically described in terms of mean Standard
Deviation (SD), median and range, or frequencies (number of cases)
and percentages when appropriate.
Comparison of numerical variables between the study groups was
done using Man Whitney U test for independent samples.
For comparing categorical data, Chi square (2) test was performed.
Exact test was used instead when the expected frequency is less than
5. (P) Values less than 0.05 was considered statistically significant.
All statistical calculations were done using computer programs
SPSS (Statistical Package for the Social Science; SPSS Inc., Chicago,
IL, USA) version 15 for Microsoft Windows.

RESULTS
Patients were divided according to gender in each group. Most
of the patients were males as shown in figure 11. Patient’s age ranged
from 20 years old to 70 years old with the mean age 42 years old in
laparoscopic group and 44 years old in open group. Large number in
age group between 30 to 40 years old in both groups as shown in table
1 and table 2. No history of peptic ulcer disease in more than half of
patients in both groups (Table 3). NSAID intake was not common in
both groups as shown in table 4.
The commonest presenting symptoms were sudden onset of
severe epigastric pain in (100%), abdominal distention in (65%)
and vomiting in (50%) patients. Abdominal tenderness and classical
signs of peritonitis were demonstrable in (90%) and (75%) patients
respectively as shown in table 5.
The mean operative time was significantly longer in the
laparoscopic group than the open one (Table 6). Size of perforation

Postoperative care

MALE

•

All the patients received the following care after surgery.

•

IV Analgesics was given when indicated.

•

IV Fluids were given until oral feeding can be started.

•

IV Antibiotics were given in the form of 3rd generation
Cephalosporin’s and Metronidazole.

•

IV Proton pump inhibitors then eradication of Helicobacter
Helicobacter in out patient’s clinic in eight weeks.

MALE

16.7

22.2

83.3
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Lap

77.8

Open

Figure 11: Distribution of patients according to gender.
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in both groups were less than 10 mm as shown in table 7. Duodenum
was the most common site among both groups as shown in table 8.
The post-operative pain was significantly higher in the open group
than the laparoscopic one (Table 9). Bowel habit returns earlier in
the laparoscopic group than the open one, a statistically significant
result (Table 10). Start of oral diet intake was significantly early in
the laparoscopic group than the open one (Table 11). Nasogastric
(N/G) tube removal was significantly early in the laparoscopic group
than the open one (Table 12). Hospital stay was significantly longer
in the open group than the laparoscopic one (Table 13). Deep venous
thrombosis more in open group than in laparoscopic group (Table
14). The incidence of wound complications was more common in the
open group as shown in table 15. Pulmonary infections was higher
after open surgery than laparoscopic surgery, statistically significant
result (Table 16).

Table 7: Comparison between operative sizes in both groups.

Perforation Size

Group

N

Mean± SD

Lap

18

6.24 ± 1.7

Open

18

6.85 ± 1.8

Age

N

Mean ± SD
42.4444 ± 10.33112

Open

18

44.0556 ± 13.83292

t

P

-0.396

0.695

Stomach

Lap (18)

Open (18)

Age
group

No

(%)

No

(%)

20-30

2

11.1

3

16.7

30-40

6

33.4

5

27.7

40-50

5

24.7

4

22.2

50-60

3

16.7

3

16.7

60-70

2

11.1

3

16.7

X2

P

0.61

0.96

Group

Total

Lap (18) Open (18)

No

Count (%)

10
55.6%

11
61.1%

21
58.3%

Yes

Count (%)

8
44.4%

7
38.9%

15
41.7%

X2

P

0.00

Total

12
66.7%

22
61.1%

6
33.3%

14
38.9%

Count (%)

8
44.4%

P

X2

Open (18)

Yes

Lap (18)

0.46

7
19.4%

0.17 0.67

N

Mean± SD

Lab

18

1.3722 ± 0.46248

Open

18

5.3611 ± 2.37589

t

P

-3.846

0.001**

Group

N

Mean ± SD

Lab

18

1.3333 ± 0.92355

Open

18

2.5333 ± 0.47574

t

P

2.912

0.021*

Table 11: Time of the start of oral intake (in days) after surgery among the two
groups.

Start oral

Group

N

Mean ± SD

Lab

18

2.5778 ± 0.46089

Open

18

3.7222 ± 1.07406

N/G tube
removal

t

P

-3.913

0.00**

Group

N

Mean ± SD

Lab

18

1.4167 ± 0.46177

Open

18

2.7222 ± 0.89479

t

P

-3.487

0.001**

Group

N

Mean ± SD

Lab

18

4.8889 ± 1.27827

Open

18

6.8333 ± 2.79179

t

P

-2.687

0.011*

X2

P

2.11

0.14

Table 14: Deep venous thrombosis in both groups.

0.49

Lap

Open

Yes

0

0.0%

2

11.1%

No

18

100%

16

88.9%

Table 15: Incidence of wound complications among both groups.

Open (18)

X2

P

N

%

N

%

0.21

0.64

Severe abdominal pain

18

100

18

100

1.28

0.25

Abdominal distention

11

61

13

72

1.83

0.17

Vomiting

9

50

9

50

0.0

1.1

Abdominal tenderness

16

88

17

94

3.4

0.055

Classical signs of
peritonitis

14

77

13

72

0.21

0.64

Wound infection

Table 6: Comparison between operative times in minutes in both groups.
Group

N

Mean ± SD

Lab

18

150.5556 ± 20.28393

Open

18

106.3889 ± 38.64642

group
Lap (18)

Open (18)

Total

No

Count %

18
100.0%

12
66.7%

30
86.1%

Yes

Count %

0
0.0%

6
33.3%

6
13.9%

Group
Lap (18) Open (18)

Total

t

P

No

Count

17
94.4%

12
66.7%

29
80.6%

4.293

0.00**

Yes

Count

1
5.6%

6
33.3%

7
19.4%
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X2

P

7.2

0.007*

Table 16: Incidence of pulmonary infections among both groups.
Pulmonary infections

Operation
Time

4
22.2%

Group

DVT

Table 5: Clinical presentation in both groups.
Clinical presentation

3
16.6%

Table 10: Return of bowel habit after surgery in both groups (per days).

Hospital stay

Group

Count (%)

29
80.6%

Table 13: Length of postoperative hospital stay (in days) among the two groups.

Lap (18)

No

14
77.8%

P

Table 9: Estimation of the postoperative pain using the Numerical pain scale
scoring system (0-10) in both groups.

Cross tab

10
55.6%

15
83.4%

X2

1.00

Table 4: Incidence of NSAID intake in both groups.

NSAID

Total

Table 12: Time of N/G tube removal (in days) after surgery among the two
groups.

Table 3: History of peptic ulcer disease.
History of peptic ulcer
disease

0.095

Open (18)

Count (%)

Return of bowel
habit

Table 2: Distribution of patients in age groups.

1.1

Lap (18)

Count (%)

Duodenum

Post operation pain

18

Group

Perforation Site

Table 1: Distribution of patients according to age.
Lap

P

Table 8: Comparison between operative sites in both groups.

There are two cases of Suture leakage that were diagnosed by

Group

t

X2

P

4.43

0.035*
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gastrographin meal as shown in figure 12. One patient in the open
group developed suture leakage which was managed by surgery
(omental patch repair) after failure of conservative treatment in this
patient. Also one patient developed suture leakage was reported in
the laparoscopic group which was managed conservatively as shown
in table 17.
Post-operative intra-abdominal collection occurred only in one
patient of the laparoscopic group. The patient was diagnosed by
ultra-sonography and C.T scan as shown in figure 13. The patient was
managed conservatively by U/S guided aspiration and improved.
By follow up in out-patient clinic, we found that two patients
presented by incisional hernia in open group, while no one in
laparoscopic group as shown in table 18.
By follow up patients in out-patient clinic, we found that there
were recurrence of peptic ulcer manifestations in two cases in
laparoscopic group and three cases in open group as shown in table
19.

Table 17: Incidence of suture leakage among both groups.
Group

Suture leakage

Lap

Open

Total

No

Count
% within group

17
94.4%

17
94.4%

34
94.4%

Yes

Count
% within group

1
5.6%

1
5.6%

2
5.6%

X2

P

0.00

1.00

Table 18: Incidence of incisional hernia among both groups.
Incisional hernia

Lap (18)

Open (18)

X2

P

Yes
No

0 (0.0%)
18 (100.0%)

2 (11.1%)
16 (88.9%)

3.27

0.07

Table 19: Incidence of recurrence of manifestations of P.U.D among both
groups.
Recurrence of
manifestations of
P.U.D

Lap
No

(%)

Open
No

(%)

Yes

2

11.1%

3

16.7%

No

16

88.9%

15

83.3%

X2

P

0.23

0.63

DISCUSSION
The incidence and management of peptic ulcer disease have
changed considerably since the first surgical interventions, carried
out less than a century ago.
Firstly, understanding the etiology of the disease process has taken
a dramatic step forward with the discovery of Helicobacter pylori now
known to be associated with 95% of cases of duodenal ulceration.
Secondly, the pharmacological development of H2-receptor
antagonists and proton pump inhibitors means that the control of
acid secretion in the stomach is now achievable without resorting to
invasive and often debilitating surgical procedures [9].
Despite these advances, emergency presentations with either
hemorrhage or perforation continue to occur with relative frequency

and it remains the responsibility of the surgical trainee to understand
the fundamentals of patient management in these situations
Perforated peptic ulcer is a condition in which laparoscopic
repair is an attractive option. Nonetheless, not all patients are suitable
for laparoscopic repair. Despite many trials, the routine treatment
for perforated peptic ulcer still seems to be by upper laparotomy,
representing the main motive of this study.
This prospective randomized study was conducted in emergency
department, and included 36 patients with perforated peptic ulcers.
Patients were divided into two groups; open group and laparoscopic
group according to the approach that was used to manage their.
Most of the patients in this study were males (83%), in the middle
age group from 30 to 40 years old (Mean age: 43 years). These results
were near similar to other study by Bertleff and Johan [8] who found
that most patients were male (79%) and mean age 48 years old, also
study by Sreeramulu et al. [10] found that most patients were male
(80%), but most patients were in age group from 41 to 60 years old.
In this study, history of peptic ulcer disease in patients in
laparoscopic group (44.4%), while in open group (38.9%). History of
NSAID intake in laparoscopic group (44.4%), while in open group
(33.3%), also history of smoking in laparoscopic group (77.8%), while
in open group (72.2%), there were no significant difference in both
groups in these variables.

Figure 12: Gastrographin meal show leakage of dye in peritoneal cavity.

Figure 13: Ultra-sonography (A) and C.T (B) scan showing pelvic collection.
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Karimian et al. [11] found in their retrospective study that history
of peptic ulcer disease in laparoscopic group (25.9 %), while in open
group (11.1%), also history of NSAID intake in laparoscopic group
(40.7%), while in open group (33.3%), also history of smoking in
laparoscopic group (37%) and in open group (33.3%), there were no
significant difference in both groups in these variables.
In this study, the commonest presenting symptoms were sudden
onset of severe epigastric pain in (100%), abdominal distention
in (65%) and vomiting in (50%) patients. Abdominal tenderness
and classical signs of peritonitis were demonstrable in (90%) and
(75%) patients respectively. While in study by Phillipo et al. [12],
the commonest presenting symptoms were sudden onset of severe
epigastric pain in (97.6%), abdominal distention in (76.2%) and
vomiting in (36.9%) patients. Abdominal tenderness and classical

International Journal of Hepatology & Gastroenterology
signs of peritonitis were demonstrable in (88.1%) and (66.7%)
patients respectively.
In this study, we found that two patients of the laparoscopic
group were converted to open surgery, with a conversion rate 10%.
The reasons of conversion were large size of the perforation in
one patient (more than 2 cm) and difficulty in placing the sutures
through the friable edges in the other patient. In 2013, Sreeramulu
and his co-workers reported near similar conversion rate (9.6%) in
a non-randomized prospective study on 61patients, this due to large
perforation (more than 2 cm.) and dense adhesion. However, Bertleff
and Johan [8] reported a lower conversion rate (7.7%) in a prospective
randomized controlled study.
This difference in the rate of conversion to open repair is related to
multiple factors, the most important are the experience of surgeons,
the learning curve and good equipment’s.
The operative time in this study was significantly longer in the
laparoscopic groups (p = 0.00). The mean operative time was found
to be (150.6 min) in the laparoscopic group compared to the open
group (106.4 min).
The same was proved by Sreeramulu et al. [10] who demonstrated
a significantly longer operative time for laparoscopic repair. Study by
Gyou et al. [13] found shorter time for laparoscopic repair than for
open repair.
The variation in the operative time between different studies
due to the fact that the operative teams are not equivalent in terms
of experience and availability of good equipment . In our study,
we found that by improving learning curve, the operative time in
laparoscopic group become shorter by time.
In this study, we found the site of perforation mainly in duodenum
in (83.4%) in laparoscopic group and nearly (77.8%) in open group,
while only in pylorus (16.6%) in laparoscopic group and (22.2%) in
open group. This of no significance difference. Also, study by Gyou et
al. [13] found the site of perforation mainly in duodenum (80%) in
laparoscopic group and (78%), while in pylorus (20%) in laparoscopic
group and (22%) in open group. Also of no significance difference.
In this study, we found the size of perforation mainly less than 10
mm. Mean size in laparoscopic group (6.24 mm), while in open group
(6.85 mm). This of non-significance difference.
Karimian et al. [11] found that mean size of perforation (6.9 mm)
in laparoscopic group, while (6.26 mm) in open group. Also this of
non-significance difference.
Postoperative pain, measured using the NRS (Numerical Rating
Scale), was highly significantly less in the laparoscopic group (p =
0.001). The same was proved by Sreeramulu et al. [10] who showed
a lower pain score after laparoscopic repair than after open repair.
The return of bowel habit was significantly early in the
laparoscopic group (mean 1.33days) compared to the open group
(mean 2.53 days), p = 0.021. Consequently, the start of oral diet was
also earlier in the laparoscopic group (mean 2.57 days) than the open
group (mean 3.72 days), p = 0.00. This was reflected on the length of
hospital stay which was significantly less in the laparoscopic group
(mean 4.88 days) compared to the open group (mean 6.83 days), p
= 0.011
The same was shown in a prospective study reported by Bertleff
and Johan [8], where the start of oral diet was also earlier in the
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laparoscopic group (mean 3.5 days) than the open group (mean 5.72
days), a significant reduction in the hospital stay was found in the
laparoscopic group (mean = 6.5 days) versus 8days in open group.
Also, Sreeramulu et al. [10] confirmed earlier start of oral diet and
shorter hospital stay in the laparoscopic group.
In this study, a higher incidence of pulmonary infections was
observed in the open group compared to the laparoscopic group
with statistical significance (p = 0.035). Also, in a randomized trial
significant reduction in pulmonary infections rate was reported for
the laparoscopic group, as compared with that for the open group (p
= 0.005) [14].
The high incidence of pulmonary infections in ulcer disease
patients is related to the high prevalence of smoking among these
groups of patients in general (75%).
The incidence of pulmonary infections increases more in the
open group due to the higher incidence of upper abdominal pain
interfering with the proper expansion of the chest.
Wound complications during hospitalization were the most
common morbidity after open repair of perforated peptic ulcers
with a rate of 33.3% compared to the laparoscopic group 0%. This
difference reach the statistical significance level (p = 0.007). The
wound complications were in the form of superficial surgical site
infection, wound seroma and wound dehiscence. Mehendale et al.
[15] observed a higher incidence of wound complications in the open
group. The difference did not reach statistical significance.
This difference in the incidence of wound complications between
the two groups is a common feature to all surgical abdominal
procedures; in which wound complications is higher is open surgical
procedures than laparoscopic ones [16].
In this study, deep venous thrombosis was observed in two cases
(11%) in open group and none of the laparoscopic group with no
statistical significance (p = 0.14).
In a study conducted by Schmidt et al. [17], only one case (1.7%)
of deep venous thrombosis was reported only in open group. The
higher incidence of deep venous thrombosis more in open group may
be due to late ambulation that is contributed to severe postoperative
pain and delay of return of bowel habit.
In this study, suture leakage occurred in two cases, one in each
group (5.5%) with no statistical significance. The same result was also
observed by Ricky et al. [18].
However, in a study conducted by Bertleff and Johan [8], a higher
incidence of leakage was found in the laparoscopic group (3%)
compared to the open group (0%), but leakage mainly occurred in the
sutureless repair group or in the group in which omentoplasty was
not routinely used. However, in a study conducted by Gyou et al. [13],
leakage rate reached zero%.
The incidence of suture leakage in ulcer disease patients is related
to technical errors, friability of tissues and size of perforation.
In this study, we found a postoperative intra-abdominal collection
was observed in one case (5.5%) after laparoscopic repair. This
occurred in the first case mostly due to inadequate equipment’s, no
case in open group. This emphasizes the importance of performing
an adequate lavage especially if the laparoscopic approach is chosen.
In study by Gyou et al. [13], postoperative intra-abdominal collection
was observed in three cases out of 35 cases (8.5%) after open repair,
no single case in laparoscopic group.
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In this study, incisional hernia was observed two cases (11.1%)
in open group, while no hernia developed in laparoscopic group,
but Schmidt et al. (17) found only one case in open group (2.2%).
Incisional hernia more in open group due to long midline incision
and more wound complications.
In this study, recurrence of peptic ulcer disease was observed in
two cases (11.1%) in laparoscopic group, while in three cases (16.7%)
in open group .This is of no statistically difference. While, Gyou et al.
[13] found only one case in laparoscopic group (2.6%) and two cases
in open group (5.4%), also of no statistically difference.
One benefit of the laparoscopic procedure in this study is cosmetic
outcome. Nowadays patients are aware of this benefit, and sometimes
this is the reason why they ask for laparoscopic surgery. Another
benefit of the laparoscopic procedure in this study less postoperative
adhesions that contributed to small incisions and less manipulations.
Based on the statistical analysis, we found that the laparoscopic
repair of perforated peptic ulcers is superior to the open repair in
regard to the postoperative pain, return of bowel habit, start of oral
diet and length of hospital stay. Currently, the main drawbacks of
laparoscopic repair are a longer operative time and difficult repair of
large sized perforation. While the main drawbacks of the open repair
are the higher rate of pulmonary infections, wound complications
and less cosmetic outcome.

CONCLUSION
Based on this study, we conclude that laparoscopic repair of
perforated peptic ulcers is a safe emergency procedure with many
advantages such as less postoperative pain, early return of bowel habit,
early start of oral diet, less length of hospitalization, good cosmetic
outcome and less postoperative complications as (wound infections
,pulmonary infections and incisional hernias). However, proper
patient selection, presence of experienced surgeons and adequate
instrumentation are essential for a successful patient outcome.
We recommend availability of high definition laparoscope and
starting programs for junior staff training of intracorporeal suturing
and management of perforated peptic ulcer.
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