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ABSTRACT… Objective: To compare frequency of surgical site infection between laparoscopic Graham’s omentopexy 
and open Graham’s omentopexy after duodenal ulcer perforation. Study Design: Randomized Controlled Trial. Setting: 
Department of Surgery, Allied Hospital, Faisalabad. Period: 31st October 2020 to 30th April 2021. Methods: A total of 86 
patients with perforated duodenal ulcer, 25 to 60 years of age, were included. Laparoscopic Graham’s omentopexy was 
done in Group A patients while open Graham’s omentopexy repair was done in Group B patients. A dose of broad-spectrum 
antibiotic was given prior to anesthesia. After surgery, all patients were followed up for two weeks to assess the surgical 
site infection. Results: From 86 patients, 59 (68.60%) were males and 27 (31.40%) were females. Our study has shown 
the surgical site infection in group A (laparoscopic Graham’s omentopexy) as 01 (2.33%) and in group B (open Graham’s 
omentopexy) as 11 (25.58%) respectively, with a p-value of 0.002. Conclusion: Our findings show that the surgical site 
infection is less after laparoscopic Graham’s omentopexy as compared to open Graham’s omentopexy for duodenal ulcer 
perforation.
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INTRODUCTION
Peptic ulcers are sores that develop on the 
inner lining of stomach and in the 1st part of the 
duodenum. The most prevalent complication of 
peptic ulcer disease (PUD) is perforation. It is a 
harmful condition that affects 2-10% of people 
with peptic ulcers. Peptic ulcer perforation has an 
overall death rate of 10%, while several studies 
have reported incidence rates ranging from 
1.3% to 20%.1 As a potentially fatal complication 
of peptic ulcer disease, it requires immediate 
management and appropriate surgical treatment 
if morbidity and death are to be kept to less 
than 5%.2 Perforation occurs when the ulcer 
erodes through the whole thickness of the 
duodenum. Perforated PUD has been associated 
with Helicobacter pylori, nonsteroidal anti-
inflammatory medications (NSAID), aspirin, and 
stress, particularly in the elderly. NSAIDs are 
being used by more than 20% of individuals over 

the age of 60 who present with a perforated ulcer.3

Surgical procedures for the treatment of complex 
duodenal ulcer disease have evolved significantly.5,6 
Omentopexy is a popular emergency treatment 
for duodenal ulcer perforation. Cellen Jones 
initially described omentopexy in 1929, and 
Graham subsequently improved it in 19377.4 
Open Graham’s omentopexy was the prevalent 
procedure employed in emergency situations, 
particularly in an event of duodenal ulcer rupture. 
Laparoscopy has grown in popularity since the 
late 1980s. Initially, laparoscopy was mostly 
utilized for elective surgery since the impact of 
pneumoperitoneum on acute abdomen with 
peritonitis remained unclear. But, advantages of 
laparoscopy as a diagnostic tool for the acute 
abdomen have been proven, and its treatment 
potential seems to be favorable since then.3,4
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Many surgeons attempted laparoscopic repair 
for duodenal ulcer perforation when it was 
originally introduced, and they published their 
surgical results and experiences. Post operative 
complications of open Graham’s Omentopexy are 
surgical site infection, intra-abdominal abscess, 
respiratory complications, post operative leakage 
and post operative adhesions.

Surgical site infection (SSI) can be defined as 
a wound that discharges significant amount of 
pus and delays return to home. It may require a 
subsequent procedure to treat it in four weeks 
after surgery.7 In a study8, wound infection for 
laparoscopic Graham’s Omentopexy repair 
was 0.0% and for open Graham’s Omentopexy 
repair was 20.45%. Another research found a 
statistically significant difference in the incidence 
of SSI (laparoscopic 0.0% vs. open 13.2%, p = 
0.003).9

As post-operative surgical site infection following 
any surgical procedure is an important issue 
as it not only affects the patients physically but 
also psychologically, so the aim of this study 
is to compare the surgical site infection in 
laparoscopic Graham’s omentopexy to open 
Graham’s omentopexy for perforated duodenal 
ulcer in the local population. Management of 
post operative SSI in general surgery patients is a 
major burden on hospitals. This study will help us 
to better understand post-surgical complications 
after these procedures and help decrease rate of 
SSI with improved surgical techniques along with 
alleviating patients’ misery and lowering the huge 
burden on hospitals.

METHODS
This Randomized Controlled Trial was conducted 
at Department of Surgery, Allied Hospital, 
Faisalabad from 31st October 2020 to 30th April 
2021 by using WHO sample size calculator, 
sample size was 86 i.e., 43 cases in each group, 
with 5% level of significance, 80% power of study 
and taking wound infection for laparoscopic 
repair as 0.0% and for open repair as 13.2%.9

Inclusion Criteria
Patients of age 25-60 years of either gender, 

diagnosed with perforated duodenal ulcer 
undergoing surgery.

Exclusion Criteria
Patients of traumatic duodenal perforation.
Any history of previous laparotomy for any reason.
All known diabetic patients (FBS >110 mg/dl on 
2 consecutive occasions).
Known case of chronic liver disease and chronic 
renal failure.

After approval from the institutional ERC (1074-
17/10/20), a total of 86 patients meeting the 
inclusion criteria were included. After taking 
informed written consent, participants were 
assigned into two groups. Laparoscopic Graham’s 
omentopexy was done in Group A patients while 
open Graham’s omentopexy repair was done in 
Group B patients. The surgery was performed 
by a consultant surgeon. Prior to anesthesia, a 
broad-spectrum antibiotic was administered. 
After the patients were transferred to the ward 
post-surgery, two further short courses of 
antibiotic were administered at 8-hour intervals. 
All patients were followed up for two weeks after 
surgery to assess the SSI (yes/no). The collected 
information was analyzed by computer software 
SPSS version 25. Age and BMI were presented 
as mean and standard deviation. Gender and 
SSI (yes/no) were presented as frequency and 
percentage. SSI between both groups were 
compared by Chi Square test and P value ≤ 0.05 
was considered as significant. 

RESULTS
Mean age was 41.89 ± 10.13 years (25-60 years 
range). Majority of the patients, 53 (61.63%) were 
between 25 to 45 years of age. There were 59 
(68.60%) males and 27 (31.40%) females with 
2.2:1 male to female ratio. Mean BMI was 28.88 
± 3.21 kg/m2. Our study has shown the surgical 
site infection in group A (laparoscopic Graham’s 
omentopexy) as 01 (2.33%) and in group B 
(open Graham’s omentopexy) as 11 (25.58%) 
respectively with p-value of 0.002 as shown in 
Table-I. 

SSI with respect to age groups and gender in 
both groups is shown in Table-II respectively.
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SSI Occur-
rence Group A Group B P-Value

Yes 01 (2.33%) 11(25.58%)
0.002

No 42 (97.67%) 32(74.42%)
Table-I. Comparison of SSI in both Groups

Group A Group B
P-Value

Yes No Yes No
Age
25-45 01 27 06 19 0.028
46-60 00 15 05 13 0.027
Gender
Male 01 28 06 24 0.049
Female 00 14 05 08 0.010
BMI (kg/m2)
≤27 00 17 04 14 0.039
>27 01 25 07 18 0.018

Table-II. Stratification of SSI

DISCUSSION
Since the beginning of the twentieth century, 
minimally invasive surgery has evolved 
dramatically due to advancements in optics, 
materials, production, and most importantly, 
surgical technique refinement. Many treatments, 
such as laparoscopic cholecystectomy, colorectal 
surgery and antireflux therapies, have become 
the gold standard. But the use of laparoscopy 
in emergency for the treatment of a perforated 
duodenal ulcer (PDU), has been gradual and 
restricted. There is still a substantial discussion 
over the advantages of laparoscopic repair.10

Since the initial report of laparoscopic PDU repair 
in 1990, further research has proven the feasibility 
and effectiveness of the laparoscopic method.11,12 
Earlier meta-analyses and comprehensive reviews 
concluded that it should be the preferred method 
in low-risk individuals. But a recent analysis failed 
to establish benefits of laparoscopic surgery 
over open surgery. Nonetheless, the Cochrane 
analysis cautions that further randomized 
controlled studies with more patients are required 
before reaching any decisive conclusions.10

We compared the frequency of SSI between 
laparoscopic Graham’s omentopexy and open 
Graham’s omentopexy after duodenal ulcer 
perforation. Mean age was 41.89 ± 10.13 years. 
53 (61.63%) patients were between 25 to 45 

years of age. From 86 patients, 59 (68.60%) were 
males and 27 (31.40%) were females. Our study 
has shown the surgical site infection in group 
A as 01 (2.33%) and in group B as 11 (25.58%) 
respectively with a P-value of 0.002. 

In a study8, wound infection for laparoscopic 
Graham’s omentopexy repair was 0.0% and for 
open Graham’s omentopexy repair was 20.45%. 
In another study, incidence of SSI was statistically 
significant (laparoscopic 0.0% vs. open 13.2%, p 
= 0.003).9

Lau et al found in a meta-analysis that while 
there was a considerable decrease in wound 
infection and less post-operative discomfort 
than with open repair, the risk of reoperation was 
greater. Lau et al concluded that in individuals 
lacking Boey’s risk factors, laparoscopic repair 
of duodenal and juxtapyloric ulcers was safe 
and successful11. According to Sanabria et al12, 
laparoscopic and open repairs of perforated 
peptic ulcers did not significantly vary in terms 
of septic abdominal consequences. Lunevicius 
et al proved beneficial outcomes of laparoscopy 
in low-risk patients. However, it recommended 
suitable open repair in high-risk patients, reporting 
a shorter operation time than laparoscopic 
repair in their case.13 Furthermore, Katkhouda 
et al indicated that laparoscopy for PUD is safe 
and preserves the advantages of a minimally 
invasive approach; however, it emphasized that 
laparoscopic repair is not as beneficial as open 
repair for patients who are in shock.14 Siu et al15 
affirmed favorable outcomes in terms of reduced 
pain, shorter hospital stays, earlier return to 
normal daily activities, and less chest infection 
in a randomized controlled experiment. These 
findings are most likely attributable to increasingly 
stringent indications for laparoscopy. In cases of 
non-pyloric stomach ulcers, perforations greater 
than 10 mm and surgical technical challenges, 
the authors used standard laparotomy. Matsuda 
et al16 emphasized that laparoscopy needs 
surgeons with specific experience in endoscopic 
surgery.

It has been shown that SSI rates are decreased 
with laparoscopic repair. This is most likely 
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because there is less tissue manipulation, less 
tissue damage, and smaller incisions, which 
have reduced immunological and inflammatory 
responses. 

CONCLUSION
Our study shows that surgical site infection is 
less after laparoscopic Graham’s omentopexy 
as compared to open Graham’s omentopexy for 
duodenal ulcer perforation. So, we recommend 
that laparoscopic graham’s omentopexy should 
be used as a primary method for treating 
perforated duodenal ulcer for reducing wound 
infection as well as morbidity in our population.
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