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Abstract 
Background: The perforation of peptic ulcer is a common and serious life 
threatening surgical emergency. Up-till now no consensus was reached re-
garding the best practice in management of perforated peptic ulcer. The aim 
of this study is to evaluate and compare between both management strategies 
of perforated peptic ulcer; performing simple closure of the perforation with 
an omental patch then H. pylori eradication and inhibition of acid secretion 
using long time proton pump inhibitors versus performing definitive repair 
of perforated peptic ulcer (closure of the perforation with an omental patch, 
truncal vagotomy and gastrojejunostomy to discover a proper management 
strategy of perforated peptic ulcer. Patients and Methods: In the current 
study we included 30 patients which were divided into 2 groups: group 1 in-
cluded 15 patients where we managed them by simple closure of the perfora-
tion with an omental patch then H. pylori eradication and inhibition of acid 
secretion using long time proton pump inhibitors and group 2 included 15 
patients where we performed closure of the perforation with an omental 
patch, truncal vagotomy and gastrojejunostomy. Results: We found that 
younger patient underwent vagotomy and gastro-jejunostomy technique (p < 
0.001), the technique of vagotomy and gastro-jejunostomy has a longer dura-
tion than closure with omental patch acid reduction (p = 0.009). There was a 
highly statistically significant association between both surgical procedures 
regarding; duration of hospital stay (longer in case of definitive repair) (p < 
0.001). Conclusions: Peptic ulcer perforation could be safely managed by 
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primary closure and covering by omentum in addition to medical treatment 
of H. pylori infection and inhibition of acid secretion especially in old pa-
tients with comorbid condition who presented late or with shock. 
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1. Introduction 

The perforation of peptic ulcer is a common and serious life threatening surgical 
emergency. There are many management modalities but, up-till now no con-
sensus was reached regarding the best practice in management of perforated 
peptic ulcer. Perforated peptic ulcer could be managed conservatively, by simple 
closure of the perforation using omental patch or definitive management by 
performing truncal vagotomy and drainage operation: gastrojejunostomy [1]. 
Conservative management of perforated peptic ulcer has a limited role [2]. It 
was previously suggested that exploratory laparotomy is indicated within twelve 
hours if signs of peritonitis are present to avoid serious complications [3]. There 
are various available surgical options and their choice depends on many para-
meters such as duration of peritonitis, previous history of peptic ulcer disease 
symptoms, size of perforation and presence of co-morbid conditions [4]. It was 
previously stated that definitive surgical management of the perforated ulcer 
could be performed if there was a minimal contamination of the upper abdomen 
and the patient was stable having no severe co-morbid conditions. This defini-
tive surgical management includes vagotomy and gastro-jejunostomy [5] [6]. 
Due to recent advances in medical anti-ulcer therapies, simply closing the per-
foration site using omental patch which is followed by H. pylori eradication and 
inhibition of acid secretion by proton pump inhibitors are safe and easy options 
which changed the past concept of using truncal vagotomy and drainage proce-
dures [7].  

The aim of this study is to evaluate and compare between both management 
strategies of perforated peptic ulcer: performing simple closure of the perfora-
tion with an omental patch then H. pylori eradication and inhibition of acid se-
cretion using long time proton pump inhibitors and performing definitive repair 
of perforated peptic ulcer (closure of the perforation with an omental patch, 
truncal vagotomy and gastrojejunostomy) regarding the indications, benefits, dis-
advantages, operative risks and post-operative complications to discover a prop-
er management strategy of perforated peptic ulcer for their management and to 
achieve better early and long term results. 

2. Patients and Methods 

This prospective study was performed in General Surgery Department, Zagazig 
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University Hospitals, Internal Medicine Department, Tropical Medicine De-
partment and Radiology Department, Faculty of Medicine, in the period from 
May 2018 to May 2019.  

We included 30 patients which were diagnosed as having perforated peptic 
ulcer clinically and radiologically.  

We decided the sample size according to number of admitted patients to De-
partment of Surgery, Zagazig University Hospitals.  

Patients which were divided into 2 groups; group 1 included 15 patients where 
we managed them by closing the perforation site with an omental patch then H. 
pylori eradication and inhibition of acid secretion using long time proton pump 
inhibitors and group 2 included 15 patients where we performed closure of the 
perforation with an omental patch, truncal vagotomy and gastrojejunostomy. 
Then we have followed our patients by upper gastrointestinal endoscopy to detect 
post-operative outcome, long term recovery and complication. 

2.1. Inclusion Criteria  

Patients with perforated peptic ulcer were included in the study.  

2.2. Exclusion Criteria  

We have excluded; patients having incomplete data, patients with multiple per-
forations, patients with traumatic perforations, patients with previous gastric sur-
gery and gastric outlet obstruction that caused by cancer and patients who have 
not performed postoperative upper gastrointestinal endoscopy. 

2.3. For All Included Patients 

The data of patients were taken from patient files in the General Surgery and In-
ternal Medicine departments and enrolled in the study after taking a signed a 
written informed consent was taken from all the studied cases. We have taken a 
detailed history from the patients, examined all of them then performed labora-
tory investigations like complete blood count, serum urea and creatinine and 
random blood sugar in Clinical Pathology Department, Faculty of Medicine, 
Zagazig University. We make the radiological investigations as; X-ray abdomen 
erect and chest X-ray for all studied patients if there is suspicion of perforated 
peptic ulcer disease in Radiology Department, Faculty of Medicine, Zagazig Uni-
versity. Diagnosis of perforated peptic ulcer was made from history, plain X-ray 
abdomen and chest then confirmed after performing laparotomy. Included pa-
tients were put on intravenous fluids, nasogastric suction, intravenous anti-ulcer 
drugs and intravenous antibiotics detecting adequate degree of hydration was 
made by an hourly assessment of urine output of 30 - 50 ml/hour. 

2.4. For Patients in the First Group: [7] 

After performing adequate resuscitation procedures, we performed laparotomy 
through a midline incision. Identification of site and size of the perforation was 
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done. We made freshening of the perforation margins and the removed tissue is 
taken as a biopsy for all cases. We placed many full thickness simple silk sutures 
across the perforation then we placed a pedicled omentum over the site of per-
foration. We could test the repair by putting warm saline in peritoneal cavity 
and air insufflation into stomach by the nasogastric tube; if we found that there 
is no air leakage that means the perforation has been sealed. We made a through 
peritoneal washing with 3 to 4 liters of warm saline then we placed two in-
tra-peritoneal drains; one is placed in hepatorenal (Morrison’s) pouch and the 
other is placed in the pelvic cavity. Finally, we closed the midline incision using 
mono-filamentous suture in a single layer. 

We keep patients Nil by mouth up to four days then patients are allowed 
orally once the peristalsis returns by clear fluid and then by taking soft to solid 
diet. We removed the drains post-operatively when patient thriving and when 
each drain provides less than 30 ml. we checked the dressing on post-operative 
day 3 and regularly until we removed sutures. We put all included patients on 
triple regime that is composed of Amoxicillin (500 mg TID), Omeprazole (20 mg 
BID) and Metranidazole (400 mg TID) orally for 14 days to treat H. pylori, and 
decrease gastric acidity in the post-operative period. We followed-up the pa-
tients on by upper GIT endoscopy after surgery for up to 12 months after sur-
gery. 

2.5. For Patients in the Second Group: Figures 1(a)-(c) 

After performing adequate resuscitation procedures, we performed laparotomy 
through a midline incision. Identification of site and size of the perforation was 
done. We made freshening of the perforation margins and the removed tissue is 
taken as a biopsy for all cases. We placed many full thickness simple silk sutures 
across the perforation then we placed a pedicled omentum over the site of per-
foration. We could test the repair by putting warm saline in peritoneal cavity 
and air insufflation into stomach by the nasogastric tube; if we found that there 
is no air leakage that means the perforation has been sealed. We made a through 
peritoneal washing with 3 to 4 liters of warm saline then we placed two in-
tra-peritoneal drains; one is placed in hepatorenal (Morrison’s) pouch and the 
other is placed in the pelvic cavity. 
 

 
(a)                             (b)                         (c) 

Figure 1. Intra-operative steps of truncal vagotomy and gastrojejunostomy (a) Truncal 
vagotomy (b) & (c) Gastrojejunostomy. 
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After we have retracted the left liver lobe of the liver by a sternal retractor and 
exposed the lesser sac of omentum we identify the vagus nerve which is located 
next to the gastric lesser curve then we have pulled it laterally using a tape and 
divide its anterior and posterior branches. 

We have approximated serosal layers which is located on both anterior and 
posterior sides of the lesser curve using interrupted sutures. We have performed 
gastrojejunostomy in two layers using continuous sutures, on the posterior sto-
mach wall trough the meso-colon of the transverse colon about 20 - 30 cm from 
the Treitz ligament. We reconstructed angle of His in all the patients using two 
or three interrupted sutures. We followed up all patients yearly by clinical ex-
amination and by performing upper gastrointestinal endoscopy 1 and 3 years 
after the surgery to assess the following data; ulcer or erosions formation, forma-
tion of a liquid “pool” which is considered a sign for delayed emptying of the 
stomach, stricture in the pyloric canal or the presence of bile [8].  

3. Statistical Analysis 

Data analysis was done by the software SPSS (Statistical Package for the Social 
Sciences) program version 20. We have described quantitative data by using 
means and standard deviations, described categorical data by using the absolute 
frequencies and compared them by using Chi square test. Independent sample t 
test was used to compare means of two groups. The level statistical significance 
was set at 5% (p < 0.05).  

4. Results 
4.1. Demographic and Pre-Operative Results: Table 1; Figure 1  

and Figure 2 

The present study included 30 patients with perforated peptic ulcer which were 
managed over a year. Their age ranged from 20 to 51 years with a mean age of 
36.1 ± 8.88 years. There were 27 (90%) male patients and 3 (10%) female patients. 
All patients were presented with past history of acute pain in the epi-gastric re-
gion. There are 15 (50%) male patients have history of smoking. 

The plain X-ray abdomen of most included patients in erect position revealed 
the presence of free gas under diaphragm. 

There is statistically significant difference between patients underwent differ-
ent surgical techniques regarding age, as younger patient who afford definitive 
surgery underwent vagotomy and gastro-jejunostomy technique, while older pa-
tients underwent closure with omental patch and acid reduction (p < 0.001) and 
duration of perforation, as the technique of vagotomy and gastro-jejunostomy 
has a longer operative duration than closure with omental patch acid reduction 
technique (p = 0.009).  

4.2. Post-Operative Results: Table 2, Figures 2-4 

There was a highly statistically significant association between both surgical  
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Table 1. Comparison between the studied surgical techniques regarding demographic 
and operative data. 

Variables 
Total 

Surgical techniques 

p 
Closure with acid 

reduction 
Vagotomy and  

gastro-jejunostomy 

N = 30 (%) N = 15 (%) N = 15 (%) 

Age (years): 
Mean ± SD 
Range 

 
36.1 ± 8.88 

20 - 51 

 
42 ± 5.84 
34 - 51 

 
30.2 ± 7.38 

20 - 45 

 
<0.001** 

 

Gender: 
Male 
Female 

 
27 (90) 
3 (10) 

 
13 (86.7) 
2 (13.3) 

 
14 (93.3) 
1 (6.7) 

 
1 
 

Smoking: 
Absent 
Present 

 
15 (50) 
15 (50) 

 
10 (66.7) 
5 (33.3) 

 
5 (33.3) 
10 (66.7) 

 
0.143 

 

Alcoholism: 
Absent 
Present 

 
24 (80) 
6 (20) 

 
13 (54.2) 
2 (33.3) 

 
11 (45.88) 
4 (66.7) 

 
0.651 

 

Comorbid condition: 
Absent 
Present 

 
20 (66.7) 
10 (33.3) 

 
8 (40) 
7 (70) 

 
12 (60) 
3 (30) 

 
0.245 

 

Clinical presentation: 
Severe abdominal pain and 
distension 
Nausea, vomiting, dyspepsia 
Fever and shock 
Classical signs of peritonitis 

 
 

8 (26.7) 
11 (36.7) 
5 (16.7) 
6 (20) 

 
 

3 (37.5) 
4 (36.4) 
3 (60) 

5 (83.3) 

 
 

5 (62.5) 
7 (63.6) 
2 (40) 

1 (16.7) 

 
 

0.242 
 
 
 

Preoperative shock: 
Absent 
Present 

 
19 (63.3) 
11 (36.7) 

 
7 (36.8) 
8 (72.7) 

 
12 (63.2) 
3 (27.3) 

 
0.128 

 

Duration of perforation: 
<24 hours 
>24 hours 

 
14 (46.7) 
16 (53.3) 

 
3 (21.4) 
12 (75) 

 
11 (78.6) 

4 (25) 

 
0.009* 

 

**p ≤ 0.001 is statistically highly significant or *p < 0.05 is statistically significant. t independent sample t 
test. 

 
procedures regarding; duration of operation, duration of hospital stay (longer in 
case of definitive repair) and use of post-operative drugs (p < 0.001). 

On the other hand, there is non-significant difference between them regarding 
gender, smoking, alcoholism, clinical presentation, site, size of the ulcer, pres-
ence of post-operative leakage, post-operative mortality. 

5. Discussion  

In the current study, perforated peptic ulcer were mostly diagnosed in the 4th 
decade of life and affects males more than females, mostly due to excessive  
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Table 2. Comparison between the studied surgical techniques regarding operative and 
postoperative data. 

Variables 
Total 

Surgical techniques 

p 
Closure with  

acid reduction 
Vagotomy and  

gastro-jejunostomy 

N = 30 (%) N = 15 (%) N = 15 (%) 

Size of ulcer (cm): 
<3 cm 
≥3 cm 

 
28 (6.7) 
2 (93.3) 

 
15 (53.6) 

0 (0) 

 
13 (46.4) 
2 (100) 

 
0.483 

 

Site of ulcer: 
Prepyloric 
Lesser curvature 
Antrum 
Greater curvature 

 
19 (63.3) 
4 (13.3) 
4 (13.3) 
3 (10) 

 
10 (52.6) 

2 (50) 
2 (50) 

1 (33.3) 

 
9 (47.4) 
2 (50) 
2 (50) 

2 (66.7) 

 
 

0.943 
 
 

Duration of operation (hours): 
Mean ± SD 
Range 

 
1.47 ± 0.45 

1 - 2 

 
1.07 ± 0.18 

1 - 1.5 

 
1.87 ± 0.23 

1.5 - 2 

 
<0.001** 

 

Duration of hospital stay (days): 
Mean ± SD 
Range 

 
9.37 ± 1.5 

7 - 12 

 
8.2 ± 0.86 

7 - 9 

 
10.53 ± 0.99 

9 - 12 

 
<0.001** 

 

Postoperative leakage: 
Absent 
Present 

 
23 (76.7) 
7 (23.3) 

 
11 (47.8) 
4 (57.1) 

 
12 (52.2) 
3 (42.9) 

 
1 
 

Postoperative drugs: 
PPI + IV fluids + antibiotic 
IV fluids + antibiotic 

 
15 (50) 
15 (50) 

 
15 (100) 

0 (0) 

 
0 (0) 

15 (100) 

 
<0.001** 

 

Postoperative morbidity: 
Absent 
Present 

 
18 (60) 
12 (40) 

 
9 (50) 
6 (50) 

 
9 (50) 
6 (50) 

 
1 
 

Postoperative mortality: 
Absent 
Present 

 
25 (83.3) 
5 (16.7) 

 
13 (52) 
2 (40) 

 
12 (48) 
3 (60) 

 
1 
 

Need for reoperation: 
Absent 
Present 

 
22 (73.3) 
8 (26.7) 

 
10 (45.5) 
5 (62.5) 

 
12 (54.5) 
3 (37.5) 

 
0.682 

 

Clinical cure without complication: 
Absent 
Present 

 
10 (33.3) 
20 (66.7) 

 
2 (20) 
13 (65) 

 
8 (80) 
7 (35) 

 
0.05 

 

**p ≤ 0.001 is statistically highly significant. *p < 0.05 is statistically significant. t independent sample t test. 

 
smoking which is similar to results of older studies. In perforated peptic ulcer 
patients the presence of H. pylori infection ranged from 50% - 80% and it was 
more relevant as a leading cause of perorated peptic ulcer in younger patients 
but in elderly patients using NSAIDs was a more significant cause [9]. We 
showed that the most important predictor of outcome following surgery for  
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Figure 2. Simple bar chart showing comparison between the studied groups regarding 
age. 
 

 
Figure 3. Combined bar chart showing comparison between the studied group regarding 
duration of operation and hospital stay. 
 
perforated peptic ulcer was the duration between occurrence of perforation and 
initiation of treatment. In agreement with previous reports [10] [11], we have 
reached the diagnosis of perforated peptic ulcer in this study from history and 
radiological detection of free air under the diaphragm in plain chest and abdo-
minal radiographs, but the accurate final diagnosis was reached at laparotomy 
[10].  

There are many managing techniques for perforated peptic ulcer; even though, 
definitive surgery might be routinely or selectively performed in good risk pa-
tients, but management of patients that have recurrent, chronic, large ulcers or 
have H. pylori negative ulcers is still uncertain.  

In the current study we have made a comparison between simple closure of 
the perforation with an omental patch then H. pylori eradication and inhibition  
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Figure 4. Combined bar chart showing comparison between the studied group regarding postoperative complica-
tions. 

 
of acid secretion using long time proton pump inhibitors and closure of the per-
foration with an omental patch, truncal vagotomy and gastrojejunostomy. We 
have found that peptic ulcer perforation could be safely managed by primary 
closure and covering by omentum in addition to medical treatment of H. pylori 
infection and inhibition of acid secretion especially in old patients with comor-
bid condition who presented late or with shock. While, definitive ulcer surgery 
with closure of the perforation with an omental patch, truncal vagotomy and ga-
strojejunostomy is a better technique in young patients having no comorbid 
condition who presented early without signs of shock. Using vascularized pe-
dicled omentum could help in sealing the perforation and neo-vascularization 
could accelerate healing of the ulcer and decrease incidence of recurrence [12]. 
The role of definitive surgery of perforated peptic has markedly declined due to 
advancement of medical therapy for eradication of H. pylori infection which re-
sulted in a lower incidence of peptic ulcer disease and perforation. Additionally 
old, obese patients, patients with major co-morbidities who are unfit for defini-
tive surgery and presence of surgeons with limited experiences contribute to de-
crease in definitive surgery usage for peptic ulcer disease. Similarly previous re-
ports highlighted the role of using omental patch for closure of the perforation 
then used medical therapy for eradication of H pylori infection and inhibition of 
acid secretion and that routine gastroenterostomy could be unnecessary with 
many drawbacks [1] [7] [9] [13]. 

In the second group of our patients where we performed definitive surgery we 
found that it will be suitable for younger, fit patients having no major co-morbid 
conditions and in patients presented early and in case of absent preoperative 
shock or in the case of absence of co-morbid conditions. 
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The control of acid production in definitive surgery is done by vagotomy and 
drainage procedure like gastrojejunostomy, similarly previous studies proved the 
benefits of performing definitive surgery [8] [14] [15]. 

Sealing with omental patch of the perforation was a rapid, easy and lifesaving 
surgical technique that was effective with lower incidence of mortality and mor-
bidity. The disadvantage of such procedure is the high incidence of ulcer recur-
rence that was about 40% in some studies, but it was still the surgical procedure 
of choice in many centers which replaced the old technique of ulcer surgery; 
truncal vagotomy and drainage procedure [1] [7], and to avoid occurrence of 
ulcer recurrence the procedure is followed by H. pylori eradication [9].  

But definitive surgery is still having its indications; in fit patients who pre-
sented to the hospital early seeking for surgery. The definitive peptic ulcer sur-
gery disadvantages are; longer time of operation, exposure to prolonged anes-
thesia and increases postoperative complications risk [8] [15].  

Vagotomy was described as a surgical revolutionary procedure that gave ex-
cellent results in decreasing rates of ulcer recurrence, but it had many undesira-
ble side effects in about 50% of patients. The dissecting of vagal branches to the 
stomach lead to interruption of its receptive relaxation which results in rapid 
emptying of liquid, then lead to dumping syndrome that could be overcome by 
suitable dietary measures. 

Radovanovi et al. [8] showed that vagotomy with gastrojejunostomy is consi-
dered a safe and feasible surgical procedure which has good functional results 
regarding less incidence of ulcer recurrence, and low rate of postoperative side 
effects.  

Recently many surgeons prefer simple ulcer closure and suture ligation of the 
bleeding vessels more than definite ulcer surgery due to improvement of medical 
therapy. But, in patients with failed medical treatment, definite ulcer surgery 
with truncal vagotomy and gastrojejunostomy was a good choice for improving 
surgical outcomes [15]. 

6. Conclusion 

Perforated peptic ulcer is a serious surgical problem that has high rates of mor-
bidity and mortality. Early diagnosis and management could improve patients’ 
outcome. Due to advancement of medical therapies against H. pylori infection 
and therapies that lead to long term acid inhibition, definitive ulcer surgery rate 
has declined markedly except for fit young patients with good general condition 
who presented early but in old unfit patients with co-morbid conditions only 
sealing of the perforation with omental patch followed by medical therapy for 
eradication of H. pylori and for inhibition of acid secretion could be better re-
cent management strategy. 

Limitations of the Study 

The limitations of the current study are the small number of cases and shorter 
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period of follow-up. 
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