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1. Abstract

A 73-year-old gentleman was admitted to the hospital with on-
going abdominal pain, altered bowels habits, weight loss, and
blood-stained vomitus. CT scan revealed evidence of duodenal
perforation. The patient underwent laparotomy with repair of large
duodenal ulcer perforation using a jejunal serosal patch. Post-op-
eratively, the patient required ITU support, TPN, and an extended
course of antibiotics. A water-soluble swallow done approximately
1 month post-operatively did not show any evidence of continued
leak.

2. Background

Perforated duodenal ulcers are one of the commonest causes of
peritonitis. Classically, a pediceled omental patch was used to
“plug” defects in the duodenum [1]. This was later modified by the
use of free omental grafts to patch over defects due to perforated
duodenal ulcers [2]. However, in case of giant perforated duode-
nal ulcers, application of primary repair or omental patch repair is
deemed inadequate, with imminent post-operative leaks [3,4]. In
such cases, other surgical techniques may be deemed more appro-
priate. Perforated giant duodenal ulcers are associated with poor
outcomes if inadequately repaired, as well as significant morbidity
(20-70%) and mortality (15-40%) [5]. Patient dependent factors
associated with high mortality rates include advanced age, comor-
bidities, poor haemodynamic status, larger size of perforation, de-
layed presentation to the hospital, and delayed surgical interven-
tion [4]. In spite of the size of perforation being a vital factor in
determining the outcome, the literature is deficient regarding the
quantification of the size of perforated peptic ulcers. Gupta et al

has described giant perforated peptic ulcers as defects measuring
more than 3 cm in size [6].

Early surgical intervention is indicated particularly in acutely ill
patients with peritonism, and underlying giant perforated duode-
nal ulcers [4]. Among the surgical techniques used to repair per-
forated peptic ulcers are partial gastrectomy, jejunal serosal patch,
jejunal pedicled graft, free omental plug, suturing of the omentum
to the nasogastric tube, proximal gastrojejunostomy, and gastric
disconnection [3, 7-11]. Literature reviews have demonstrated the
reliability of jejunal serosal patch repair in cases of severely infect-
ed perforated peptic ulcers. The procedure was first described by
Kobbold and Thal to outline its effectiveness in closing duodenal
defects in canine models, followed by its clinical application in
1965 by James and Santa; they utilized a serosal patch to close
a duodenal fistula in a 55-year-old male, with no post-operative
continued leak [12]. Herein, we described a case of a 73-year-old
male with a perforated duodenal ulcer that was repaired using a
jejunal serosal patch.

3. Case Report
3.1. Case History and Examination

A 73-year-old male was admitted to the emergency department
with abdominal pain, on and off for 2-3 months, along with post
prandial blood-stained vomiting. He reported that for the last 2
days, the pain had become constant, localized to the epigastric re-
gion. On the day of admission, the patient had felt dizzy, and had
had a fall — a source of concern for the patient and his family.
However, the fall was not associated with any injury or loss of
consciousness. The patient also stated alteration of bowel habits,
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in addition to weight loss, which he had been referred to the fast-
track colorectal clinic. The medical background was significant
for hypertension, hypercholesterolemia, and basal cell carcinoma.
There were no prior surgeries, or allergies. He did not take any
NSAIDs, or blood thinners.

The medical examination revealed a frail, pale elderly gentleman,
awake and alert with a GCS of 15/15, and some haemodynamic
instability (SBP — 71 mmHg with normal pulse) on admission. His
abdominal examination revealed a rigid abdomen with generalized
tenderness, and involuntary guarding. Bowel sounds were audible.

3.2. Investigations, Treatment, and Outcome

The routine blood samples taken on admission were significant for
a raised white cell count of 17.5, with a CRP of 1.0 and a lactate of
7.09, whereas the rest of tests did not yield any pathological find-
ings. A plain abdominal radiograph showed gas distended stomach
but no pneumoperitoneum. (Figure 1). The patient was managed
with intravenous fluids, antibiotics, analgaesics, and intravenous
proton pump inhibitors while awaiting an urgent CT. During his
admission, the patient’s inflammatory markers worsened (CRP
- 311 White cell count — 17.5), and his lactate rose to 8.39. The
aforementioned blood results, coupled with the patient’s compro-
mised haemodynamic status, prompted urgent surgical interven-
tion. The patient underwent laparotomy, with serosal patch repair
of a perforated duodenal ulcer, and washout. Prior to the surgery,
ITU team was taken on board for post-operative monitoring of the
patient.

The operation was done under general anaesthesia. A midline lap-
arotomy incision was made. The intra-operative findings were four
quadrant biliary peritonitis, involving the entirety of bowel loops
and the omentum. A perforated duodenal ulcer measuring 1.5 cm
was seen at the junction of the first and second parts of the duode-
num, with the ante-mesenteric border of the duodenum completely
eroded by the ulcer.

Four-quadrant washout was done using warm water, and the second
part of the duodenum was kocherized. The lesser sac was entered
to visualize the stomach and to determine the possibility of resec-
tion of the stomach. However, given the proximity of the ulcer to
vital structures like the ampulla of vater, along with the perplexity
involved with identifying the common bile duct, and the cystic
duct due to severe chemical inflammation from the intraluminal
contents, made it unsafe to proceed with resection. A decision was
made to place a serosal patch over the perforated ulcer, using the
proximal jejunum, which was held in place using 2/0 vicryl. Four
Robinson’s drains were placed, 1 in the area of the ulcer, 1 each
in the right and left paracolic gutters, and 1 in the pelvis. The pa-
tient needed a post-operative admission to ITU for 6 days, owing
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to his severely compromised haemodynamic status (Anuria and
hypotension in spite of double nor-adrenaline support). He also
developed new onset atrial fibrillation post operatively, which was
managed with amiodarone. He was kept on ventilatory support for
3 days, following which he self-extubated and maintained satura-
tion on room air. Vasopressor support was weaned off as well, as
the patient was able to maintain a target mean arterial pressure of
> 65mmHg.

The patient was stepped down to a surgical ward and was com-
menced on TPN. He was also managed with intravenous hydration
to improve post operative AKI, as well as intravenous antibiotics,
and intravenous PPI. A water-soluble swallow was done on the 9th
post-operative day, which showed a contained focal leak in the 1st
part of the duodenum (Figure 4) Hence, oral intake was not restart-
ed, and TPN was continued. During his hospital course, the patient
started spiking temperatures, and had a rise in inflammatory mark-
ers as there was suspicious of intraperitoneal collection as drain
fell off. The patient received a course of Pipercillin/Tazobactum
for 14 days, and fluconazole for 10 days. A repeat CT abdomen +
pelvis was done, which showed a peri-splenic collection, (Figure
5) for which the patient underwent ultrasound guided aspiration.
Following this, the patient clinically improved. A repeat water-sol-
uble swallow done about 1 month post-operatively (Figure 6),
showed no leak, following which oral intake was resumed, and the
patient was weaned off TPN. The patient tolerated oral diet well
and was soon back to his pre-operative baseline. After a hospital
stay of 39 days, the patient was deemed medically fit for discharge
to a rehabilitation centre on oral PPI for a total of 6 weeks with
out-patient follow up.

Figure 1: Abdominal X-ray - Gas distended stomach. Few prominent
large bowel loops.
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Figure 2: Erect Chest X-ray — No free air under diaphragm.

Figure 4a: Contained leak in first part of duodenum.

Figure 3a: Distended stomach (Red arrow) Free air in peritoneal cavity
(Blue arrow) Free fluid in peritoneal cavity (Green arrow).

Figure 4b: Contained leak in first part of duodenum.

Figure 3b: Ill-defined pyloric opening (Red arrow) Small free air locules
between the stomach and the gall bladder (Blue arrow).

Figure 5: Peri-splenic collection.

Figure 3c: Free fluid in pelvis (Red arrow).
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Figures 6a and 6b: Duodenal leak resolved
4. Discussion

Duodenal ulcer perforation is a frequently presenting surgical
emergency, complicating 10-20% of all acid peptic diseases, of
which approximately 1-2% are large/giant peptic ulcer perfora-
tions. These giant perforations carry a significant risk of morbidity
(20-70%) and mortality (10-15%) [6,12,13].

The management of perforated peptic ulcers depends on multiple
factors, chief among which is the size of the defect. According
to Gupta et al, perforated peptic ulcers can be classified into the
following categories:

Small perforations — Less than 1 cm
Large Perforations — 1 to 3 cm
Giant perforations - > 3 cm [6]

The surgical management of a perforated peptic ulcer entails an ur-
gent surgical intervention, followed by a more definitive procedure
done on an elective basis. The classic urgent surgical management
of a perforated peptic ulcer is the plug the defect with a patch of
omentum, either laparoscopically, or through an open approach
[15]. In accordance with this definition, the perforated DU in our
case fell in the category of a large perforation, since it measured
1-1.5 cm in size.

“Omental plugging” using a pediceled omental graft was the first
surgical technique used for closure of duodenal ulcers in 1929
and was first described by Cellan Jones — a procedure that is now

deemed as the gold standard in managing perforated gastric ulcers.
This involves placing a length of omentum over the deficiency in
the duodenal wall and holding it in place using full thickness su-
tures on either side of the defect [1]. Later, in 1937, Graham used
a free omental graft to repair duodenal defects from perforated
peptic ulcers [2]. However, in case of large/giant perforations, the
aforementioned techniques are considered inadequate and carry a
high risk of post operative leak [3,4].

A thorough literature review did not yield any definitive guidelines
regarding the management of large/giant duodenal ulcer perfora-
tions. Various authors have advocated for various techniques based
on their experience and knowledge. These procedures include par-
tial gastrectomy (Billroth I or II), Vagotomy and antrectomy, gas-
trotomy, lateral duodenostomy with feeding jejunostomy, plugging
of defect using jejunal serosal patch or pediceled jejunal graft, or
even suturing omentum to the NG tube [16,17]. Even though the
main concern regarding the use of omental patch repair in large
DU perforations is the risk of leak, it is important to note that none
of the other surgical procedures mentioned are immune to post-op-
erative leaks, rendering the original point moot [3,9]. Although
literature fails to show any definitive difference in morbidity and
mortality compared to primary repair, there are some case reports
of a successful closure of giant perforated DU defects, a technique
that was employed in the aforementioned case [18]. This involves
mobilizing a jejunal loop (about 2 feet away from the Ligament
of Treitz), approximating it to the duodenal defect, and holding it
in place using sutures that pass through the duodenal wall and the
seromuscular layers of the jejunum [19].

In addition to the surgical techniques used, the factors associated
with an increased risk of post-operative leak are advanced age,
co-existing medical conditions, poor haemodynamic status, late
presentation to the hospital, and later surgical intervention. Ad-
ditionally, the risk of post-operative leak is aggravated by tissue
factors like severe defects, surrounding oedema, inflammation, as
well as factors like high intra-luminal pressure, an everted duo-
denal mucosa, and pancreatic lytic reaction [11]. Since some of
these risk factors were present in our case, a small focal leak in the
first part of the duodenum was seen on the water-soluble swallow
done on the 9th post-operative day. However, a repeat water-solu-
ble swallow done approximately 1 month post-operatively showed
that the leak had resolved. Post-operative care and rehabilitation
in such cases are just as important as the surgical procedure itself.
Small-scale RCTs in Turkey have inferred that in patients with a
low ASA grade (I to II), early start of feeding reduced the length
of the hospital stay by about 3 days [20]. In contrast, we did not
restart feeding until all evidence of an on-going leak was resolved,
approximately 1 month after the surgery. Furthermore, Wong et al
concluded that the use of H. Pylori eradication therapy in patients
with perforated DU reduces the recurrence of ulcers at 8 weeks
and 1 year post-operatively [21]. The average hospital stay for pa-
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tients with DU perforations is 25.4 days, approximately 15 days
less than the hospital stay in our case, likely due to the post-oper-
ative complications [12].

5. Conclusion

Duodenal ulcer perforation is a common surgical emergency, as-
sociated with an exponential risk of morbidity and mortality if not
managed appropriately. The classically employed technique of
omental plugging might not be adequate for large or giant duode-
nal ulcer perforations, due to an imminent risk of post-operative
leak. Consequently, over the years, multiple other surgical tech-
niques have been used for the closure of such defects, although
no consensus has been reached regarding the superiority of one
technique over the other. The use of jejunal serosal patches for
DU perforation defects has been described as having a favourable
outcome, as is the case in our paper. Post-operative care and reha-
bilitation are imperative for reducing the length of hospital stay.
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