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Abstract  

Background: Despite the well known benefits of minimal  
invasive surgery, up till now, there is a marked controversy  

regarding the real benefits of laparoscopic repair of Perforated  

Peptic Ulcer (PPU).  

Aim of the Study: The early outcome results of laparoscopic  
and open repair of PPU were compared to assess the feasibility  

and safety of laparoscope.  

Patients and Methods: Patients with clinical diagnosis of  
PPU, admitted at Mansoura University Hospital over the  

period between December 2013 and December 2017, were  

included in the study after a written consent. They were  

prospectively randomized for laparoscopic or open repair  

using pedicled omental patch technique. The pre-operative,  

operative, and post-operative data were collected for statistical  

analysis.  

Results: This study comprised 80 patients, out of them  
ten excluded due to detection of other pathologies, 33 remained  

in the laparoscopic group and 37 patients in the open group.  
The conversion rate from laparoscopic into open technique  
was (45.5%). The laparoscopic technique in comparison with  
the open technique showed a significantly longer operative  
time (61min vs. 46.54min; respectively), shorter hospital stay  

(5.72 vs. 8.77 days; respectively), lower post-operative anal-
gesia requirements (111.11 vs. 268.27mg pethidine/day;  
respectively), and a lower rate of wound infection (5.6% vs.  
34.6%; respectively). The laparoscopic and open groups had  

a comparable incidence of pulmonary complications, wound  

dehiscence, leakage, ileus, and intra-abdominal collection.  
There were no mortalities in the laparoscopic group while  
there were 6 mortalities in the open group (11.5%). Conversion  

did not affect the outcome of open repair except for prolon-
gation of operative time.  

Conclusion: Laparoscopic repair of PPU is equally feasible  
and safe in comparison to the open repair in patients with low  

surgical risk.  

Key Words:  Peptic ulcer – Perforation – Laparoscopy – 
Omental patch.  

Correspondence to:  Dr. El-Sayed Abdullah,  
E-Mail: sayedabdullah311@gmail.com  

Introduction  

DESPITE  the marked decrease in the prevalence  
of peptic ulcer disease (6-15% in the general pop-
ulation) as a result of the advance in its medical  

treatment (H2-blockers, proton pump inhibitors,  
and Helicobacter pylori eradication therapy), per-
forated peptic ulcer still represent a challenging  

emergency for surgeons as it occurs in 5-10% and  

responsible for about 70% of the deaths of peptic  
ulcer disease [1,2] .  

The rapid progress of laparoscopic surgery has  

complicated the issue of the ideal approach for the  

management of perforated peptic ulcer [3] .  

Mouret et al., applied the first laparoscopic  

sutureless fibrin glue fixed omental patch for  

perforated duodenal ulcer repair [4] . Nathanson et  
al., introduced the first laparoscopic sutured omen-
tal patch repair of perforated peptic ulcer [5] . Since  
then, several methods of laparoscopic repair have  

been described for closure of the perforation site  

and laparoscopic repair became popular worldwide  
[6] .  

Laparoscopic repair of perforated peptic ulcer  

has gained only partial acceptance because the  
advantages of the minimal invasive approach are  

not completely obvious. Some authors have de-
clared that laparoscopic repair is the procedure of  

choice [7-9] , while others have failed to prove its  

advantages or even recommended the traditional  

approach in the case of peritonitis [10-12] .  

Therefore, we conducted this prospective ran-
domized study to compare the laparoscopic repair  

of PPU with the standard open technique to assess  

the feasibility and safety of laparoscope.  
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Patients and Methods  

This prospective randomized study was con-
ducted at Mansoura University Hospitals (MUH),  
during the period from December 2013 to Decem-
ber 2017. Patients aged (16-70 years), with provi-
sional diagnosis PPU (based on signs of generalized  
peritonitis and pneumo-peritoneum) were counseled  
to participate in the study and an informed consent  
was taken from them.  

Patients with delayed presentation (>48 hours),  

absolute contraindication for laparoscopy (uncor-
rectable coagulopathy, severe cardiopulmonary  
disease), malignant ulcers (detected by postopera-
tive pathology), rare sites of peptic ulcer (jejunum,  

ileum, lower esophagus), and other complications  

with perforated peptic ulcer (bleeding or stenosis)  

were excluded from the study.  

All included patients were assessed by careful  

and complete history taking, full clinical examina-
tion, laboratory and radiological investigations.  
The surgical risk assessed according to American  

Society of Anesthesiologists score (ASA) and Boey  

score. The Boey score depends on the sum of three  
risk factors: Pre-operative shock (SBP <90mmhg),  

severe medical illness (ASA grade III-V), and  
delayed presentation (>24 hours). Boey score 0, 1  
is considered low surgical risk while increasing  
score means increasing surgical risk [13] .  

Randomization:  
All included patients were randomly divided  

into two Groups (A and B), who were managed  

with laparoscopic and open omental patch repair  

respectively. Randomization was performed by a  

computer-generated schedule, and the results were  
sealed into envelopes. The envelopes were drawn  

and opened in the operating room by a nurse not  

otherwise involved in the study.  

Perioperative management and follow-up:  
Perioperatively, all patients received intravenous  

fluids (35ml/kg/day as maintenance after correction  

of dehydration) and continued till oral intake re-
gained, nasogastric tube decompression, parenteral  

analgesics (pethidine 50mg/dose maximum 600mg/  
day), antibiotics (ceftriaxone 1gm/day and metro-
nidazole 500mg t.d.s), Proton Pump Inhibitor (PPI)  

(omeprazole in standard doses 40mg/day) and deep  

vein thrombosis prophylaxis (clexane 40I.U/day).  

Nasogastric tube was removed once intestinal  
sounds regained and oral fluid intake was allowed  
and then increased gradually to full oral intake  

according to clinical progress. Patients were given  

a two-week course of triple therapy that included;  

Omeprazole, Tinidazole, and Clarithromycin for  

Helicobacter pylori eradication then Oral (PPI)  

medication were prescribed for eight weeks. His-
topathological examination of the taken biopsy  
from gastric ulcer was done to confirm its nature  
(peptic or malignant). Patients were discharged  

when they were pain free, tolerating oral intake,  

without vomiting, and had no drains for follow-
up at the outpatient department at one, two and  

four weeks intervals.  

Surgical technique:  

A team of two surgeons with adequate experi-
ence (senior staff and assistant lecturer) performed  

the two techniques (open and laparoscopic). Under  

general anesthesia, conventional open omental  

patch repair was performed by the standard tech-
nique though midline exploratory incision [14] .  

As regard the laparoscopic technique, all pa-
tients were placed in a slightly reversed Trende-
lenburg position (15-200). The position of the  

primary surgeon was either on the patient's left  

side or between the patient's legs according to the  
surgeon's preference. Through a periumbilical  
incision; the first port (10-mm) was inserted by  
the open Hasson technique for achieving pneu-
moperitoneum and insertion of the 300 telescope.  
In patients with previous abdominal surgery the  
first trocar was placed away from the scar of pre-
vious operation by open technique.  

Carbon dioxide pneumoperitoneum was created  

using pressure 8-12mmHg with slow initial flow  

rate to avoid hemodynamic instability then the  
flow rate was increased as required.  

Exploration of the peritoneal cavity was the  
starting step of the technique to confirm the diag-
nosis. Two working ports (10 and 5mm port) were  

inserted under vision on the right and left hypo-
chondrial regions. Another 5-mm port was inserted  
below xiphoid process, if needed, for retraction of  
the liver. These sites have been changed according  
to the build of the patient and surgeon preference  
in order to achieve optimal triangulation with the  

site of ulcer and to allow proper drainage.  

The ulcer size measurement was performed in  

reference to the 5mm diameter of the working  

laparoscopic instrument. Using 2-0 Vicryl suture;  
one, two, or three pre-taken separate stitches were  

inserted through the healthy tissue on both sides  
according to the size of the ulcer. Then, an omental  

patch was placed over the ulcer site and the pre- 
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taken stitches were then knotted well over the  

omental patch. When gastric perforation was found,  

ulcer margins were trimmed as a biopsy. The meth-
ylene blue test, and the air-fluid leak proof test,  

was used as needed.  

Meticulous peritoneal lavage with (2-6) liters  
of warm normal saline was performed under direct  

vision, to clear the whole peritoneal cavity espe-
cially perisplenic, subhepatic, subphrenic, and  
pelvic regions. Careful drainage of the peritoneal  

cavity with one, two, or three drains according to  
the severity of peritoneal contamination.  

Conversion from laparoscopic into open tech-
nique was either recommended by the anesthetic  

team due to cardiopulmonary instability or decided  

by the primary surgeon due to technical difficulties  
according to surgeon's preference, and expertise.  

Data collection:  
Pre-operative data included: Age, gender, du-

ration of symptoms, co-morbidities, previous ab-
dominal surgeries, ulcer disease history (positive  

or negative), NSAIDs intake history, presence of  

shock. Operative data included: Mannheim Perito-
nitis Index (MPI), site and size of perforation, type  

of repair, operative time, conversion and cause of  

conversion. MPI is disease specific, easy scoring  

system for predicting the mortality in patients with  

secondary peritonitis (Table 1) [15] . Post-operative  
data included: Analgesia requirement, complica-
tions (leakage, wound infection, wound dehiscence,  

pulmonary complications, ileus and intra-abdominal  
collection), hospital stay, time to start oral intake  

and mortalities. All data were collected and record-
ed in a preformed sheet.  

Table (1): Mannheim Peritonitis Index (MPI): (Muralidhar et  

al., 2014).  

Risk factor Weitage if any  

Age >50 5  

Female gender 5  

Organ failure* 7  

Malignancy 4  

Origin of sepsis not colonic 4  

Duration of symptoms >24hrs 4  

Generalized peritonitis 6  

Peritoneal exudates:  

Clear 0  
Cloudy 6  
Fecal 12  

*: Organ failure=pCO2>50mmhg, pO2 <50mmhg, oliguria  

<20ml/hour, shock and severe ileus >24 hours.  

Endpoints:  
The endpoints of this study were; conversion  

rate, operative time, post-operative pain, length of  

hospital stay, morbidities, and mortalities.  

Statistical analysis:  

The statistical analysis of the data in this study  
was performed using the SPSS (statistical package  

of social science) Version 15. Numerical data was  
expressed as means ±  Standard Deviation (SD)  
and comparisons between groups were done. Suit-
able statistical tests (independent t-test, chi-square  
test and logistic regression test) were used to  
compare the results. The difference was considered  

statistically significant if p-value ≤0.05.  

Results  

A total of 80 patients with clinical diagnosis of  
PPU were included in the study and randomized  
for laparoscopic or open repair (39 versus 41  

patients; respectively). After exploration, ten pa-
tients (6 from the laparoscopy group and 4 from  

the open group) were excluded due to detection of  

other pathologies (3 with perforated cancer colon,  

4 with perforated small intestine and 3 patients  
with perforated diverticular disease of the colon).  

Thus, 33 patients remained in the laparoscopy  
group and 37 patients in the open group who were  
included for final analysis. There were no statisti-
cally significant differences between the two groups  

as regard patient characteristics as shown in (Table  

2). Also, there was no statistically significant  

difference between the two groups as regard the  

surgical risk according to the Boey score and ASA  
score (Table 3).  

There were no statistically significant difference  

between the two groups as regard the size and site  

of the ulcers, (except for gastric ulcers which were  
found more in the open group) and the Mannheim  

peritonitis index (Table 4).  

Fifteen patients (45.5%) were converted from  

laparoscopic into open technique after initial ex-
ploration. The causes of conversion included;  

cardiopulmonary instability (in the form of hypo-
tension and desaturation) after starting CO 2  insuf-
flation as recommended by anesthetic team (n=7/33;  

21.2%), the inability to completely drain the peri-
toneal cavity due to heavy pyogenic membranes  
(n=4/33; 12.12%), intra-peritoneal dense adhesions  

limiting laparoscopic manipulations (n=2/33;  
6.06%), distended bowel loops due to ileus which  
made laparoscopic manipulation difficult (n=1/33;  

3.03%) and difficult localization of perforated ulcer  
(n=1/33; 3.03%) (Table 5).  
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Table (2): Patient characteristics for laparoscopic and open  
repair groups.  

Variables  Lap (N:33)  Open (N:37)  p 
 

• Age in years (mean; ±SD)  

• Duration of symptoms in  
hours (mean; ±SD)  

• Sex (N; %):  

46.97± 14.78  

29.45±9.79  

49.92± 12.82  

30.68±8.85  

0.452  

0.741  

Male  28  84.8%  31  83.8%  0.903  
Female  5  15.2%  6  16.2%  

• Pre-operative shock (N; %)  6  18.2%  5  13.5%  0.903  

• Co-morbidities (N; %):  
HTN  1  3.03 %  8  21.6%  0.155  
DM  3  9.09%  2  5.4%  
COPD  2  6.1%  2  5.4%  
Bronchial asthma  2  6.1%  0  0.0%  
IHD  0  0.0%  2  5.4%  
AF  0  0.0%  1  2.7%  
CKD  1  3.03 %  0  0.0%  

• Previous abdominal surgeries  
(N; %):  
Appendectomy  2  6.06%  0  0.0%  0.269  
Exploration  2  6.06%  0  0.0%  
Hernioplasty  1  3.03 %  0  0.0%  
Splenectomy  0  0.0%  1  2.7%  
Hysterectomy  0  0.0%  1  2.7%  
CS  1  3.03 %  1  2.7%  

• Anti-ulcer treatment (N;%)  7  21.2%  6  16.2%  0.592  

• NSAIDs use (N; %)  8  24.2%  8  21.6%  0.794  

Table (5): Causes of conversion in the laparoscopic group.  

Laparoscopic group (N:33)  
Variables  

N %  

Cardio-pulmonary instability after 7 21.2  
CO2 insufflation  

Dense adhesions 2 6.06  
Failed ulcer localization 1 3.03  
Ileus 1 3.03  
Incomplete drainage 4 12.12  

CO2: Carbon dioxide. N: Number.  

The converted cases were added to the open  
group, and by turn the total number of laparoscopic  

cases became only 18 while the open cases became  
52 patients. The changes in patient characteristics  

of both groups after conversion are shown in (Table  

6). There were statistically significant differences  
as regard the mean age and the ulcer size between  

the two groups. The patients included in the open  
group showed more surgical risk in comparison  

with those in the laparoscopic group as shown by  
the higher number of patients with Boey score (2,  
3), and the higher Mannheim Peritonitis index as  

shown in (Table 7).  

Table (3): Surgical risk in laparoscopic and open groups  
according to the Boey score and ASA score.  

Variables  
Lap (N:33)  Open (N:37)  

p 
 

N  %  N  %  

Boey score:  
0.00  11  33.3  14  37.8  0.227  
1.00  15  45.5  9  24.3  
2.00  5  15.2  8  21.6  
3.00  2  6.1  6  16.2  

ASA score:  

1.00  25  75.8  22  59.5  0.303  
2.00  3  9.1  6  16.2  
3.00  4  12.1  4  10.8  
4.00  1  3.0  5  13.5  

Lap: Laparoscopic. N: Number.  

Table (4): Ulcer size, ulcer site and Mannheim peritonitis  
index in the laparoscopic and open groups.  

Variables  Lap (N:33)  Open (N:37)  p 
 

• Ulcer size in mm  
(mean ±  SD)  

5.67±1.67  5.68±2.10  0.984  

• Ulcer site (N; %):  
Post pyloric  26 78.8%  21 56.8%  0.015*  
Pre pyloric  7 21.2%  8 21.6%  
Gastric  0 0.0%  8 21.6%  

• Mannheim peritonitis  
index (mean ±  SD)  

22.24±5.03  23.62±6.25  0.317  

*  : Statistical significance; ( p<0.05). SD: Standard Deviation.  
Lap: Laparoscopic. N : Number.  

Table (6): Patient characteristics of the completed laparoscopy  

group and the open group after conversion.  

Variables Lap (N:18)  Open (N:52)  p 
 

• Age in years (mean; ±  SD) 36.94± 11.53  52.54± 15.75  <0.001 *  

• Duration of symptoms in 25.06±9.55  
hours (mean; ±  SD)  

31.85±7.83  0.104  

• Ulcer size in mm 5.11 ± .27  
(mean; ±  SD)  

5.87± 1.15  0.021 *  

• Sex (N; %):  
Male 16 88.9%  43 82.7%  0.534  
Female 2 11.1%  9 17.3%  

• Pre-operative shock (N; %) 1 5.6% 10 19.2%  0.169  

• Co-morbidities (N; %):  
HTN  – 9 17.3%  0.105  
DM  – 5 9.6%  
COPD  – 4 7.6%  
Bronchial asthma  – 2 3.8%  
IHD  – 3 5.7%  
AF  – 1 1.9%  
CKD  – 1 1.9%  

• Previous abdominal  
surgeries (N; %):  
Appendectomy 1 5.5%  1 1.9%  0.785  
Exploration 0 0.0%  2 3.8%  
Hernioplasty 0 0.0%  1 1.9%  
Splenectomy 0 0.0%  1 1.9%  
Hysterectomy 0 0.0%  1 1.9%  
CS 0 0.0%  2 3.8%  

• Anti-ulcer treatment (N; %) 1 5.6%  12 23.1%  0.099  

• NSAIDS use (N; %) 4 22.2%  12 23.1%  0.941  

COPD 
 

: Chronic Obstructive Pulmonary Disease.  
NSAIDS 

 

: Non-Steroidal Anti-Inflammatory Drugs. 
Lap  : Laparoscopic. HTN 

 
: Hypertension. 

CKD 
 

: Chronic Kidney Disease. CS 
 

: Cesarean Section. 
AF 
 

: Atrial Fibrillation. SD 
 

: Standard Deviation. 
IHD 

 

: Ischemic Heart Disease. N : Number. 
DM 

 

: Diabetes Mellitus. * : Statistical significance 
(p<0.05). 
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Table (7): Boey score, ASA score and Mannheim peritonitis  

index for the completed laparoscopic group and  
the open group after conversion.  

Variables  
Lap (N:18)  Open (N:52)  

p 
 

N  %  N %  

Boey score:  
0.00  10  55.6  15 28.8  0.014*  
1.00  8  44.4  16 30.8  
2.00  0  0.0  13 25.0  
3.00  0  0.0  8 15.4  

ASA score:  

1.00  16  88.9  31 59.6  0.137  
2.00  1  5.6  8 15.4  
3.00  1  5.6  7 13.5  
4.00  0 0.0  6 11.5  

Mannheim peritonitis  
index  

18.89±3.05  24.38±5.75  <0.001*  

Lap  : Laparoscopic. 
N  
* 
 : Number 

: Statistical significance.  

Table (8) shows that the highest rate of compli-
cations was related to wound infection, pulmonary  
complications (chest infection, Acute Respiratory  
Distress Syndrome (ARDS), pleural effusion), and  
wound dehiscence. The incidence of leakage, ileus,  

intra-abdominal collection and reoperation was  

lower in the laparoscopy group than in the open  
group however, not statistically significant. Evident  
leakage (1 in the laparoscopic group and 3 in the  
open group), was managed with open re-
exploration. Intra-abdominal collections (1 in the  
laparoscopic group and 3 in the open group), were  

managed by ultrasound guided tube drainage.  

Table (8): Post-operative morbidities, mortalities and re-
intervention rate in the completed laparoscopic  
group and open group.  

Variables  
Lap (N:18)  Open (N:52)  

p  
N  %  N  %  

Leakage  1  5.6  3  5.8  0.973  
wound infection  1  5.6  18  34.6  0.017*  
Wound dehiscence  0  0.0  9  17.3  0.059  
Pulmonary complications  1  5.6  12  23.1  0.099  
Ileus  1  5.6  5  9.6  0.596  
Intra-abdominal collection  1  5.6  3  5.8  0.973  
Mortality  0  0.0  6  11.5  0.132  
Reoperation  1  5.6  3  5.8  0.973  

Lap  
* 
 : Laparoscopic.  

: Statistical significance.  
: Number.  N  

There were no mortalities in the laparoscopic  
group. On the other hand there were 6 mortalities  

in the open group (11.5%).  

The completed laparoscopy group had a signif-
icantly longer operative time, lower daily analgesia  
requirement and shorter hospital stay than that in  

the open group (Table 9).  

Table (9): Operative time, post-operative analgesia require-
ment, and hospital stay, in the completed laparos-
copy group and the open group.  

Variables  Lap (N:33)  Open (N:37)  p  

• Operative time in min  
(mean; ±  SD)  

61.67± 18.55  46.54± 15.92  <0.001*  

• Post-operative analgesia  
(mg pethidine/day)  
(mean; ±  SD)  

111.11 ±47.14  268.27±82.27  <0.001*  

• Hospital stay in day  
(mean; ±  SD)  

5.72±1.18  8.77±2.08  <0.001*  

Lap  : Laparoscopic. 
SD 
 

: Standard Deviation. 
* : Statistical significance.  

The post-operative outcome was comparable  
in both the converted group and the group which  
started by open exploration except for a signifi-
cantly longer operative time in the converted group  

(Table 10).  

Table (10): Operative time, postoperative analgesia require-
ment, morbidities, re-intervention, mortalities and  

hospital stay in the converted laparoscopy group  
and open group.  

Variables  
Converted  

(N:15)  
Open group  

(N:37)  
p 

 

• Operative time in min. 58.67± 13.33  41.62±11.90  <0.001*  
(mean; ±SD)  

• Post-operative analgesia 290.00±73.68  259.46±84.85  0.229  
in mg/day (mean; ±SD)  

• Leakage (N ;%) 2  13.3%  1  2.7%  0.136  
• Wound infection (N ;%) 3  20.0%  15  40.5%  0.158  
• Wound dehiscence (N 4  26.7%  5  13.5%  0.256  

; %) 
• Pulmonary 6  40.0%  6  16.2%  0.065  

complications (N ;%)  
• Intra-abdominal 2  13.3%  1  2.7%  0.136  

collection (N ;%)  
• Ileus (N ;%) 1  6.7%  4  10.8%  0.646  
• Re-intervention (N ;%) 2  13.3%  1  2.7%  0.136  
• Mortality (N ;%) 1  6.7%  5  13.5%  0.484  
• Hospital stay in days 9.27±2.83  8.57± 1.75  0.464  

(mean; ±SD)  

Lap  
* 
 : Laparoscopy. 

: Statistical significance. N : Number.  
SD: Standard Deviation.  

Discussion  

Since the first laparoscopic repair of perforated  

peptic ulcer by Mouret et al., [4] , several clinical  
trials worldwide had reported the feasibility and  

safety of the procedure [16-18] . However, there is  
still a marked controversy regarding the real ben-
efits of laparoscopic repair of perforated peptic  

ulcer.  

The present prospective randomized study was  

conducted in order to assess the feasibility and  

safety of laparoscopic repair of PPU when com-
pared to the standard open technique.  
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In our study, patient characteristics of both  
groups after randomization were comparable which  
makes the results more dependable in contrast to  
the retrospective study by Lunevicius, and Morkev-
icius, in which they selected 60 for laparoscopic  
repair and 162 for open repair with the patients in  
the open group were significantly older, with a  

more delayed presentation, and with more surgical  
risk as indicated by the Boey score and ASA grade  

and by turn their results were biased towards the  

laparoscopic technique [7] .  

The rate of conversion from laparoscopic into  
open technique in the present study was (45.5%)  
which compared favorably with the work done by  

Thompson et al., in their prospective study which  

demonstrated a conversion rate up to (60%) [19] .  
On the other hand, it is higher than the conversion  
rate reported by most of the previous studies which  
ranged between (0.0% and 28.5%) [16,18,20] . This  
higher conversion rate in our study can be explained  
by the learning curve and small number of patients  

who were randomly distributed between the two  
groups.  

Lagoo et al., have declared in their retrospective  

study that cardiovascular instability was the most  

common cause of conversion, a result which was  

confirmed in the present study [21] . This cardiovas-
cular instability had been explained by preoperative  

septic shock in patients with severe co-morbidities.  

On the other hand, several previous studies had  
reported that large ulcer size and difficult ulcer  

localization were the most common causes of  
conversion [7-9,22] . However, in our study, ulcer  
size did not have a marked effect on the decision  

of conversion duo to the used technique of pedicled  
omental patch which was suitable for repair of all  
ulcer sizes and also due to the high laparoscopic  
skills.  

In the present study, conversion has significantly  

prolonged the operative time without affecting  
morbidities and mortalities. This was consistent  
with the results reported by Lee et al., in their non-
randomized prospective study [20] . On the contrary,  
Siu et al., had noted a poor outcome after conver-
sion as regard morbidity and mortality rates. Ad-
ditionally, conversion added scars at trocar sites,  
increased the cost, increased the effort of the  

management of a single case, and increased the  
operative time [16] .  

Laparoscopy had significantly prolonged the  

operative time in this study which can be explained  

by the large volume of warm saline (2-6 liters)  

used for peritoneal lavage and the intra-corporeal  

stitching which consumed more time than in the  
open repair. This was consistent with the prospec-
tive randomized controlled trial by Bertleff et al.,  

in which they declared a significantly longer oper-
ative time in the laparoscopy group than in the  
open group (70min versus 50min, respectively)  
[23] . In contrast, in the retrospective study by  
Gloach, the operative time was significantly shorter  
in the laparoscopy group than in the open group  

(45min vs. 61min, respectively) [24] . However, this  
study was retrospective and patients with good  
general condition and early presentation were  
selected for laparoscopic repair while risky patients  
were included for open repair.  

This study, like several previous studies dem-
onstrated that post-operative pain in the completed  

laparoscopy group was significantly lower than  
that in the open group as a result of the minimally  

invasive nature of laparoscope with little tissue  

trauma [7,22,23,25] . However, few studies had re-
ported no difference between the two techniques  

as regard post-operative pain especially in the first  

few days due to the inflammatory nature of the  
pathology which affected the general condition of  

the patients [26,27] .  

The incidence of wound infection was signifi-
cantly higher in the open group due to contamina-
tion of large abdominal incisions in the open ex-
ploration by the septic peritoneal content. This  
result was consistent with the results of most of  

the previous studies [16,17,24,28,29] .  

This study, showed also a high incidence of  
abdominal wall dehiscence in the open group  
(17.3%) while there was no incidence of wound  
dehiscence in the laparoscopy group which can be  
explained by higher rate of wound infection affect-
ing large midline abdominal incisions in such group  

of patients with poor general condition. This was  

consistent with the results of several previous  
studies [7,23,24] . On the other hand Lau et al., in  

their prospective randomized study showed a higher  
incidence of abdominal wall dehiscence however  
not statistically significant in the laparoscopy group  

than in the open group (4 laparoscopic versus 2  
open) [28] .  

The leakage rate in the laparoscopy group in  
this study was lower than that in the open group  

however not statistically significant which confirms  

the efficiency of the used technique and the high  

laparoscopic skills of the surgeons. This was con-
sistent with the work done by Bhogal et al., in  
which the authors reported no suture site leak in  

the laparoscopy group while there was a leakage  
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rate of about (6%) in the open group [31] . In con-
trast, many of the previous studies had reported  

no significant difference in the leakage rate between  

the two groups [22,23,28] .  

The rate of pulmonary complications in our  

study was lower in the laparoscopy group than in  
the open group however, not reaching the level of  

statistical significance. This can be explained by  

the higher incidence of co-morbidities in the open  

group, delayed presentation and also due to small  

number of patients. This was consistent with the  
work done by Wilhelmsen et al., in which they  

showed that the rate of pulmonary complications  

in the laparoscopy group was lower than that in  

the open group [18] . On the contrary, Naesgaard et  
al., in their non-randomized retrospective study  

had found a significantly higher incidence of chest  
problems in laparoscopic group which had been  
explained by bacterial translocation as a result of  
pneumoperitoneum [27] .  

The rate of intra-abdominal collections in the  
laparoscopy group was lower than that in the open  

group however not statistically significant. This  
can be explained by the effective irrigation and  

drainage of the peritoneal cavity reaching deep  

peritoneal recesses during laparoscopy. In contrast,  
several previous studies had reported a higher rate  

of intra-abdominal collections following laparo-
scopic repair of perforated peptic ulcer [7,22,28,29] .  
Other studies reported no difference between the  

two techniques as regard intra-abdominal septic  
complications [25,32] .  

This study demonstrated that the rate of post-
operative ileus was lower in the laparoscopy group  

than in the open group however not statistically  

significant. This was explained by better drainage  

of the abdominal cavity with less manipulation  
when compared with the open technique. This was  
consistent with the results of several previous  
studies [7,12,25,33] .  

In this study, there was no mortality in laparo-
scopic group while there were 6 mortalities (11.5%)  
in the open group. This higher mortality rate in the  
open group was not related to the technique itself  

but it was explained by their older age, associated  
co-morbidities, and severe sepsis. This was con-
sistent with the work done by Lunevicius and  

Morkevicius, which showed a statistically signif-
icant lower mortality rate in the laparoscopy group  

than in the open group [7] . Several previous studies  
have found no significant difference between open  
and laparoscopic approach as regard mortality rate  

[22,23,25,34] .  

The hospital stay in our study was significantly  
shorter in the laparoscopic group. This was com-
parable to the results of multiple previous studies  
[23-25] . On the other hand, other studies had report-
ed nearly equal hospital stay in both groups due  
to the old age of the patients with multiple co-
morbidities which necessitate prolonged hospital  
stay for improving the general condition [12,34] .  

In our study, only one patient in the laparoscopy  

group and three patients in the open group were  
surgically re-explored due to evident leakage. This  

was consistent with the work done by Bertleff et  

al., in which the one patient in the laparoscopy  

group and 2 patients in the open group were surgi-
cally re-explored [23] . In contrast a study by Siu  
et al., has reported a significantly higher rate of  

re-intervention after laparoscopic repair of PPU  

(6 explorations) when compared to open surgery  

(1 exploration) due to Leakage. This high rate of  

re-exploration in this study can be attributed to the  

high leakage rate caused by the technique of single  

stitch which had been used by the authors in this  
study [22] .  

This study has several limitations especially  
the learning curve and small number of included  

patients.  

Conclusion:  
Laparoscopic repair of perforated peptic ulcer  

is equally feasible and safe in comparison to the  

open repair in patients with low surgical risk (Boey  

score 0 and 1).  
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