
DOI: 10.21614/sgo-663

162 Surgery, Gastroenterology and Oncology, 29 (2), 2024

SURGICAL TECHNIQUE  

Surg. Gastroenterol. Oncol. 2024;29(2):162-167

ABSTRACT

Objective: To present a novel technique for the placement of omental patch aiming to 
prevent post-operative leak in order to decrease post-operative morbidity, prolonged hospi-
talisation and mortality. Summary Background Data: Peptic ulcer perforation is a common
life-threatening emergency and requires urgent surgical solution. Graham patch and modified
Graham patch are the two most widely used techniques for omental patch repair. However,
the post-operative leak rate following these techniques could be between 3.33% and 6.7%.
Methods: This is a prospective study on 41 patients with perforated duodenal ulcers 
conducted in Basrah City over a period of 7 years. All patients were offered a new novel 
technique developed by Oday for the omental patch repair of their ulcer perforation.
Results: The most common post-operative complication was superficial surgical site 
infection which happened in 9 patients (21.9%). The second most common complication
was post-operative ileus which was seen in 5 patients (12%).  Post operative pneumonia
was seen in 4 patients (9.7%). The average hospital stay for the patients was 5 days.  There
were no leaks or death reported in this study. 
Conclusion: The results of this study are encouraging to use this novel technique as a 
surgical solution for the treatment of perforated peptic ulcer disease with lower post 
operative leak, morbidity and mortality in comparison to the results obtained with other 
standard techniques (Graham and modified Graham patches). 
Key words: omental patch, repair of perforated duodenal ulcer, alternate suture technique,
oday patch

INTRODUCTIONINTRODUCTION

Peptic ulcer perforation is a common life-threatening emergency and
requires urgent surgical solution (1). Different techniques have been tried
recently, such as: Gelatin sponge plugs; fibrin glue sealants; self-expandable
stents and endoscopic clipping. However, none of them proved to be superior
(2). Exploratory laparotomy and omental patch repair remain the gold standard
(2). 

Graham patch and modified Graham patch are the two most widely used
techniques. However, the post-operative leak rate following these techniques
could be between 3.33% and 6.7% (3).
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Post-operative leak is associated with higher 
mortality rate which could raise from 2.7% to 55.6%
after re-leak (4).

Hospitalisation could be prolonged in those who
survive the re-leak for around 23.6 days (5).

The Graham patch technique consists of applying a
piece of omentum over the perforation which is fixed
by applying multiple full thickness interrupted sutures
(6-12). 

Later on, a group of surgeons started performing
modified Graham patch as they raised concerns that
post-operative leak could happen if closure of the 
perforation was not done before applying the 
omentum. Therefore, they have started closing the 
perforation then they fix the omentum above the
closed defect with the same sutures. A disadvantage of
this technique is that the knots act as a barrier between
the duodenum and the omentum. Furthermore, there
will be a narrow surface of contact between them
which again could lead to post-operative leak (6,13-20). 

We aim to present a novel technique for the 
placement of omental patch, aiming to prevent post-
operative leak to decrease post-operative morbidity,
prolonged hospitalisation and mortality.

MATERIALS AND METHODSMATERIALS AND METHODS

This is a prospective study on 41 patients conducted
as a single surgeon experience in the department of
General Surgery at Basrah Teaching Hospital in Basrah
City over a period of 7 years (from February 2009 to
February 2016). 

Patients with confirmed duodenal ulcer perforation
were included. Cases performed by other surgeons in
the unit were excluded. The diagnosis was made on the
bases of the clinical presentation of acute onset upper
abdominal pain with laboratory results suggestive of
raised acute inflammatory markers and x-ray finding of
air under the diaphragm on erect chest x-ray film, and
then were proved by operative findings. 

All patients underwent an emergency laparotomy
via upper midline incision.

SURGICAL TECHNIQUESURGICAL TECHNIQUE

The technique of the repair developed by Oday 
consists of:

Step 1 

Placing an interrupted, full thickness bites of 0/2 or
0/3 vicryl sutures under direct vision, starting from top
to bottom of the perforation, approximately 0.5-1 cm

lateral to the margin of the perforation and about 
2-3 mm from each other (see fig. 1). The sutures were
then held with mosquito artery clips.

These sutures were assigned into 2 categories in an
alternating pattern:

1. The Closure sutures: used to close the perforation
(green);

2. The Patch sutures: used to fix the omental patch
over the closed perforation (purple).  

Step 2 

Then the closure sutures (green) are tied and cut to
close the perforation, leaving the patch sutures untied
(fig. 2).

Step 3 

After that, a piece of well vascularised omentum
(yellow) is placed over the closed perforation and fixed
in place by tying the patch sutures (purple) above it 
(fig. 3).

Figure 1 - Application of sutures

Figure 2 -  Tying up the closure sutures
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The final repair will be a well adherent omentum to
a wide area over the site of the closed perforation as
shown in the operative view in the fig. 4.

Technical tips:

1. The total number of the sutures should be odd,
so that it is properly centred around the defect.
Obviously, the larger the opening of the ulcer, 
the larger number of sutures needed, e.g.: 3, 5, 7
(we used 5 sutures in our example figures).

2. The first and the last sutures should always be
patch sutures, with the first one placed above the
upper margin of the perforation, while the last
one is placed below the lower margin of the 
perforation. This is to make sure that the upper
and lower ends of the defect are well covered by
the patch.

3. In general, the bites of the patch sutures should
be taken at a further point from the edge of the
perforation as compared to the closure suture
bites so that they can accommodate the 
omentum later on.

This will allow closure of the defect together with
obtaining tight adherence between the omentum
and the inflamed duodenal serosa over a wider area
(in comparison to the original configuration of
Graham patch and modified Graham patch).

See the coronal section of the configuration of
our technique (fig. 5) as compared to Graham patch
(fig. 6) and modified Graham patch (fig. 7) which
explain how we can get a more secure closure with
this technique.

The peritoneal cavity is then washed with about
4- 6 litres of warm saline and the abdomen closed,
usually after placing 2 drains (right sub hepatic and
pelvic).

Figure 3 - Tying the patch sutures Figure 4 - Operative view (Oday Patch)

Figure 5 - The new technique

Figure 6 - Graham patch

Figure 7 - Modified Graham patch
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RESULTSRESULTS

41 patients were included in this study. The average
age was 46.58 years (between 18-82 years). Most of
them were men - 36 and only 5 were women (male to
female ratio of approximately 7:1). The duration
between the onset of pain and the start of the 
operation ranged from 6-36 hours (average 15.8 hours).
The size of the ulcer perforation ranged from 5-20 mm
(average 10 mm). The length of hospital stay after the
operation was around 5 days (ranging from 3-12 days).
The patients who stayed relatively longer than 
others are those who developed Hospital Acquired
Pneumonia (HAP) in the post-operative period.

The American Society of Anaesthesiologists (ASA)
physical status classification system of the patients
were: 14 patients with ASA 1e, 14 with ASA 2e, 12 with
ASA 3e and 1 patient with ASA 4e (table 1).

The most common post-operative complication was
superficial surgical site infection which occured in 9
patients (21.9%). This had responded to removal of
some skin sutures, local wound care and antibiotics. 

The second most common complication was post-
operative ileus which was seen in 5 patients (12%).
Chest infection (pneumonia) was seen in 4 patients
(9.7%). 

There were no leaks or deaths reported in this study
(see table 2 and fig. 8).

DISCUSSIONDISCUSSION

Kumar K et al, found that the re-leak after omental
patch closure of perforated duodenal ulcer is a 

significant factor affecting mortality rate. The death rate
in the re-leak group was 55.6% in comparison to 2.7%
in the control group of their study (p-0.0001) (4). We
believe that this is an important factor in having no
deaths reported in our study as the re-leak rate was
zero. 

Hemmat Maghsoudi and Alireza Ghaffari study
found that generalised peritonitis due to omental 
patch leak was seen in 4% of their patients in their 
422-patient retrospective data analysis. The mortality
in patients who experienced re-leak was up to 29.4%
and the mean hospital stay was 23.6 days (5). Again,

Table 1 -  ASA grade

ASA Grade Number of patients

ASA 1e 14

ASA 2e 14

ASA 3e 12

ASA 4e 1

Total 41

Table 2 -  Post-operative morbidity and mortality

No. Morbidity/Mortality No. of patient (%)

1 Wound infection 9 21.9%

2 Ileus 5 12%

3 Pneumonia 4 9.7%

4 Leak 0 0%

5 Death 0 0%

Total 18 43.9%

Figure 8 - Post-operative 
morbidity and mortality
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these figures were higher than those found in our series
with zero leak rate and zero post operative mortality.
Since there were no leaks in our series, which is an
important factor for causing prolonged hospitalisation,
the average inpatient stay was 5 days only. 

Re-leak after perforated peptic ulcer is a complex
surgical scenario and the surgeon will be left to choose
one of two challenging  options: taking the patient back
to theatre for another major operation which might
carry a high mortality on a septic, frail patient; or 
continue conservative treatment with multiple drains
and nutritional support aiming for spontaneous closure
which require an extended period of hospitalisation
usually in ITU with all possible consequences of cost,
sepsis, HAP, Total Parenteral Nutrition (TPN)-related
complications. Therefore, the best way is actually to
avoid going into the ‘’re-leak’’ scenario. This can be
obtained by choosing the best possible technique 
during the first operation with a minimum chance of
leak.

Accordingly, we presented our alternate suture
tying technique as a possible better way of repair of
duodenal perforation which benefits from:

1. Closing the ulcer opening to decrease the
amount of gastric and duodenal contents being in
contact with the omentum and also to promote
faster healing via opposition of the edges of the
ulcer hole (which is not obtained with Graham
patch technique where the ulcer opening is not
closed before the application of the omentum).

2. Ensuring a wider area of intimate contact and
tight adherence between the omentum and the
inflamed duodenal serosa (which is not obtained
with modified Graham patch technique, since 
the tied knot will act as a barrier between 
the duodenal wall and the omentum resulting in
a narrow area of attachment between the 2 
surfaces).

We believe that this had resulted in a more robust
closure and therefore decreased the chance of post-
operative leak which, if happened, would have 
significantly prolonged the hospitalisation time with
increase in morbidity, cost and mortality.

A lot of other ways of fixing the omental patch 
were tried by different surgeons by adding more sero-
muscular stitches around the ulcer in different configu-
rations. However, we believe that our technique has
the superiority of having all the stitches applied as a full
thickness suture. We think of this as having less of a
chance to cut through or to cause a cheese-wiring
effect of the inflamed duodenal wall since it involves
the whole layers of the bowel wall including the sub-

mucosa (which is the strongest layer of the wall of the
bowel) which is another important factor which we
believe might help to prevent a possible post operative
leak.

Although our study was done as an open surgery, it
might be possible that our technique could be per-
formed via a laparoscopic approach as it provides a
more robust sealing. This should only be done when an
experienced laparoscopic surgeon is available. 

As with Graham and modified Graham patch
repairs, this technique cannot be properly accom-
plished if a well vascularised omentum cannot be
obtained due to loss by previous surgery or other 
reasons.

CONCLUSIONCONCLUSION

The results of this study are encouraging to use this
novel technique as a surgical solution for the treatment
of perforated peptic ulcer disease with lower post 
operative leak, morbidity and mortality, in comparison
to the results obtained with other standard techniques
(Graham and modified Graham patches). However, a
larger study with randomised controlled trials is needed
to further validate the results. 
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