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Abstract  Original Research Article 
 

Peptic ulcer perforation is a surgical emergency and it can affect 2-10% of patients with peptic ulcer disease (PUD). It 

can present with an overall mortality of 10%. The treatment options are omental patch repair by either Graham’s 

technique or modified Graham’s technique. The objective of our study was to compare the outcome of Graham’s 

omental repair with that of modified Graham’s omental repair in the treatment of perforated duodenal ulcer. A total of 

60 patients coming to our outdoor in the study period from February, 2018 to January, 2019 were included. Patients 

were randomly allocated into two groups, the first consisting of those in whom Graham’s omental patch (GOP) was 

done whereas the second had undergone modified Graham’s omental patch (MGOP). The mean operative time, 

postoperative complications, mean hospital stay were similar in both the groups. We conclude that GOP is similar in 

efficacy to MGOP as far as morbidity and mortality is concerned. 
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INTRODUCTION 

Peptic ulcer perforation is a surgical 

emergency which can affect 2-10% of patients with 

peptic ulcer disease (PUD). It can present with an 

overall mortality of 10%, although the incidence may 

vary among various authors ranging from 1.3-20%. 

Hence, selection of most suitable surgical approach is 

an important issue for surgeons [1]. 

 

Approximately 20-25% of patients with PUD 

become complicated with bleeding, perforation or 

obstruction. Majority of patients with complicated 

ulcers are infected with helicobacter pylori but it is 

observed that the prevalence of infection is lower in 

these patients compared to those with uncomplicated 

ulcers [2]. Management of PUD has improved 

significantly following introduction of proton pump 

inhibitors and helicobacter pylori eradication therapy. It 

is now obvious that an overall imbalance between 

protective and ulcerogenic factors is responsible for 

ulcer formation although it is not clear why some 

patients perforate and others do not [3]. Only about one 

third of patients with perforation have a previous 

history of PUD at the time of diagnosis. Roscoe 

Graham described a method of surgical closure of 

peptic ulcer perforation in 1937 and it is widely 

accepted till date. In this method, after exploratory 

laparotomy the site of perforation is identified and 

thorough wash is given with normal saline. Then the 

omental tongue is brought into the position and fixed 

with three or four nonabsorbable sutures. During 

closure, care is taken not to incorporate the sutures into 

posterior wall of the duodenum. The tension applied to 

the tied suture on the omentum should not jeopardize 

the blood supply of omentum [4]. This method was later 

modified and was known as modified Graham’s patch 

repair in which three or four nonabsorbable sutures are 

taken and tied before fixing omental patch over it. The 

main concern in this method is that the omentum will 

not seal the perforation as good as the previous method 

[5].  

 

The aim of the study was to compare the 

outcome of Graham’s omental patch (GOP) with that of 

the modified Graham’s omental patch (MGOP) in the 

treatment of perforated duodenal ulcer. 

 

MATERIALS AND METHODS 

A prospective observational study was 

conducted in the department of general surgery of our 

institute from February2018 to January 2019. Approval 

was taken from the ethical committee of the institute. 

All the patients of duodenal ulcer perforation attending 

our emergency were included in the study except large 

perforations of more than 2 cm in diameter and sealed 

perforation cases. A total of 60 patients were included 
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in the study and they were randomly selected & 

distributed into two groups, each consisting of 30 

patients. Group I patients underwent GOP repair (figure 

1) whereas in group II patients, MGOP repair was 

performed (figure 2). The data was collected in a 

specified proforma and statistical analysis of the data 

was performed using fisher’s exact test and chi square 

test. The comparison between the two groups was done 

in terms of mean operative time, development of wound 

infection, bile leak, burst abdomen, pneumonia, 

intraabdominal abscess, and duration of hospital stay, 

requirement of reexploration and postoperative 

mortality within 30 days. 

 

 
Fig-1: Showing the steps of GOP in group I patients a) identification of duodenal perforation,b) placement of 

three absorbable sutures and c)fixing of omental tongue by the absorbable sutures 

 

 
Fig-2: showing the steps of MGOP in group II patients a) identification of duodenal perforation,b) placement of 

three absorbable sutures, c) tying of the sutures, d) fixing of omental tongue over the tied sutures 

 

RESULTS 

A total of 60 patients with age ranging from 

below 15 to 69 years were enrolled for the study. Most 

of them belonged to the age group of 35-49 years 

(48.3%) and only one patient was above the age of 65 

years. None of the patients were below 15 years of age. 

Among the 60 patients of the study, majority 58 

(96.7%) were male and only 2 (3.3%) were female. 

Most of the duodenal ulcer perforations were having a 

diameter of 0.6-1cm (65%) range and rest of them were 

smaller than 1 cm in size. In our study, 70% of the 

patients presented to our emergency after 24 hours of 

onset of symptoms while rest of them presented earlier. 

 

The postoperative complications found in the 

group I patients were surgical site infection (SSI) in 7 

(23.33%), bile leak in one (3.33%), burst abdomen in 2 

(6.67%), pneumonia in 3 (10%) , death in 2 (6.67%) 

patients and no patient had intraabdominal abscess 

whereas in group II patients, SSI was noted in 6 (20%) 

cases, bile leak in 2 (6.67%) cases, burst abdomen in 

one (3.33%) case, pneumonia in one (3.33%) case, one 

intraabdominal abscess and one death (3.33%) as shown 

in the table 2. 
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Table-1: Analysis of data in duodenal ulcer patients 

Factors divisions N (%) 

Age of the patients(years) <20 

20-34 

35-49 

50-64 

>65 

4(6.7) 

11(18.3) 

29(48.3) 

15(25) 

1(1.7) 

Sex Male 

female 

58(96.7) 

2(3.3) 

Time interval between onset of symptoms 

and surgery(hours) 

<24 

>24 

18(30) 

42(70) 

Size of duodenal ulcer perforation(cm) <0.5 

0.6-1 

>1 

6(10) 

39(65) 

15(25) 

 

Table-2: Outcome of surgeries performed 

Outcomes Graham’s patch repair 

N=30(%) 

Modified Graham’s patch 

repair, N=30(%) 

P value 

Mean operative time(min) 74.2±7.53 75.8±8.32 0.438 

SSI 7(23.33) 6(20) 0.5 

Postoperative bile leak 1(3.33) 2(6.67) 0.5 

Burst abdomen 2(6.67) 1(3.33) 0.5 

Pneumonia  3(10) 1(3.33) 0.3 

Intraabdominal abscess 0 1(3.33) 0.5 

Mean hospital stay(days) 10.5±1.89 9.3±1.62 0.011 

Reexploration  1(3.33) 2(6.67)  

Death  2(6.67) 1(3.33)  

 

DISCUSSION 

In the duodenal perforation patients who 

present with unstable haemodynamics and extensive 

peritoneal contamination, it is customery to close the 

perforation with Graham’s omental patch [6]. In 

modified-Graham’s technique, a part of omentum is 

brought to the top of the already approximated 

perforation with second level of absorbable sutures.it 

not only  reduces the risk of cutting through the sutures 

used for closure of  perforation but also induces 

neovascularization, which accelerates healing of the 

ulcer [7]. 

 

Graham’s concluded in his study that routine 

gastroenterostomy was not necessary for the treatment 

of perforated duodenal ulcer and that omental patch was 

sufficient for closure of these cases. In the treatment of 

perforated duodenal ulcer, a minimum of two principles 

are required to be maintained: one to ensure adequate 

closure of perforation and the other to control 

production of acid. He also mentioned that acid-

reducing procedures like vagotomy and 

gastrojejunostomy/pyloroplasty in the emergency 

setting is never safe. In such situation, it is more 

prudent to control acid production with proton pump 

inhibitors [8]. 

 

The incidence of SSI was comparable in the 

two groups, 7 patients in GOP group and 6 patients in 

the MGOP group. Burst abdomen, pneumonia and 

Mortality rates were higher in the GOP group but 

postoperative bile leak, intraabdominal abscess and 

reexploration rates were higher in the MGOP group. 

Releaking is probably due to incomplete and insecure 

sealing of the perforation by omentum. Postoperative 

SSI was the major complication seen in these patients 

and ranged from 20-23.33% which is comparable to 

few studies [9]. 

 

Previously published trials were not clear as to 

whether MGOP is better or worse than GOP [10]. In the 

present study the mortality rate ranged from 3.33-6.67% 

which is comparable to other literatures where the range 

was from 6.5-20% [11]. In our study the mean hospital 

stay was 10.5 days in GOP group and 9.3 days in the 

MGOP group which is similar to other study [10]. 

 

Many surgeons have expressed their feelings 

that if patients could be brought to hospital earlier in the 

course of their attacks, the morbidity and mortality 

might be substantially reduced. The most important 

factors affecting the outcome of treatment are delay in 

admission to the hospital, concomitant diseases, and 

preoperative shock. This necessitates early admission, 

adequate resuscitation, and treatment of concomitant 

diseases and early surgery [12]. 

 

Our study may not be statistically significant 

due to the small sample size; further studies with more 

number of cases are required to evaluate the more 

suitable procedure for the treatment of these cases. 
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CONCLUSION 

The analysis of our study shows that Graham’s 

omental patch is similar in efficacy to modified 

Graham’s omental patch as far as morbidity and 

mortality is concerned. The choice between GOP or 

MGOP depends upon surgeon’s preference as there is 

no statistically significant difference between the two 

procedures. 
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