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ABSTRACT

Background: Despite advances in the medical management of peptic ulcer disease, duodenal ulcer (DU)
perforation remains a common surgical emergency. Most DU perforations are small and can be managed
with omental patch repair. However, occasionally the surgeon may encounter a giant perforation not
amenable to this. Giant DU perforations are defined as > 2cm. They are associated with high leak rates and
mortality. Prognosis in elderly patients are particularly poor because of advanced age and comorbidities.
Furthermore, there are no specific recommendations for their management despite a variety of repair
techniques being described. Here, we aim to describe a novel technique used to treat such patients, especially
those of advanced age, in our institution and to review the current literature.

Case presentation: Four patients with giant DU perforation underwent emergency laparotomy and repair
with our duodenojejunostomy technique at our hospital. Post-operatively, patients were monitored clinically
and radiologically and discharged when well and tolerating diet. The mean age of the patients was 67 years
with an equal gender distribution. The average Charlson Comorbidity Index (CCI) score was 3 (moderately
severe). All presented with peritonitis and two had concomitant bleeding. There were two anterior and two
posterior ulcers. One was a revision repair after a leak post laparoscopic omental patch repair for the initial
perforation. In all cases, the duodenojejunostomy repair technique was used. Post-operative recovery was
uneventful for all except one who developed pneumonia. In particular; there were no anastomotic leaks,
intra-abdominal collections, gastric outlet obstructions or mortalities.

Conclusion: Giant DU perforation remains a challenge to the general surgeon, particularly so in elderly
patients with multiple comorbids. A review of the current literature suggests a myriad of surgical techniques
but no perfect solution. Some suggested techniques include omental patch with pyloric exclusion, controlled
tube duodenostomy, jejunal pedicled graft or serosal patch, gastric disconnection and partial gastrectomy.
Here, we propose that isolated duodenojejunostomy can be a quick, safe and novel solution that ensures
definitive repair of giant ulcer perforation in a single setting in the high-risk patient.

© 2020 Jesse Hu Shulin. Hosting by Science Repository.

Background

in medical management of peptic ulcer disease and its lower overall
incidence, the incidence of potentially life-threatening ulcer

Peptic ulcer disease, which includes both gastric and duodenal ulcers,
has had a major impact on morbidity and mortality until recently when
there has been a fall in its incidence worldwide [1]. This decreasing
incidence is due to the use of proton pump inhibitors and the treatment
of Helicobacter Pylori infections [2, 3]. Nevertheless, despite advances

complications has not declined [4]. Duodenal ulcer (DU) perforation is
one of the common complications of peptic ulcer disease. It remains a
common surgical emergency because of its substantial risk of morbidity
and mortality [5-8]. Most DU perforations are small and can be managed
with omental patch repair [9, 10]. However, occasionally the surgeon
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may encounter a giant perforation not amenable to this. Giant DU
perforations are defined as > 2cm [11]. They are associated with high
leak rates and mortality [12, 13]. Prognosis in elderly patients are
particularly poor because of advanced age and comorbidities [14, 15].
Furthermore, there is no specific recommendation for their management
despite a variety of repair techniques being described [12, 16]. Here, we
aim to describe a novel technique used to treat such patients, especially
those of advanced age, in our institution and to review the current
literature.

Table 1: Overview of Patients.

Case Presentation

Four patients with giant DU perforation underwent emergency
laparotomy and repair with our duodenojejunostomy technique at our
hospital. Table 1 presents a summary of the four patients. The mean age
of the patients was 67 years with an equal gender distribution. The
average Charlson Comorbidity Index (CCI) score was 3 (moderately
severe).

Patient 1 2 3 4
Gender Female Male Male Female
Age 75 52 62 79
Co-morbids Hypertension, Diabetes, Hypertension, Previous None Hypertension, Diabetes,
Hyperlipidemia, Previous Cholecystectomy Hyperlipidemia
stroke Ischemic Heart Disease
Charlson Comorbidity 5 1 2 4
Index Score
Peritonitis Present
Bleeding None Present None Present
Site of Ulcer Anterior D1 Posterior D2 Anterior D1 Posterior D1
Size of Ulcer 2cm 3cm 2cm 25cm
Previous Repair None None Omental patch None
repair done three
days prior
Post-Op Length of Stay 14 10 11 8
Post-Op Complications Pneumonia None None None

Description of Technique

The duodenojejunostomy repair technique involves performing an upper
midline laparotomy and thorough lavage of the entire peritoneal cavity.
The perforation site is identified, and the proximal edge of the duodenal
perforation is extended to the pylorus. A loop of jejunum is brought up
in a retro-colic fashion and a hand-sewn side-to-side anastomosis with
the loop of jejunum with 3/0 Vicryl continuous suture is performed
(Figure 1). A 24Fr drain is left in the right subhepatic area near the
anastomosis and connected to passive drainage. Post-operatively,
patients are monitored clinically and radiologically and discharged when
well and tolerating diet.

Case 1

A T75-year-old Chinese female, with past medical history of
hypertension, diabetes, hyperlipidemia and previous stroke (CCI Score
5), who was admitted for a fall suddenly presented with drowsiness,
tachycardia, and severe metabolic acidosis. She was intubated and sent
to the Intensive Care Unit (ICU) for monitoring. She was also noted to
have right hypochondrial tenderness and increasing abdominal guarding.
Chest X-Ray showed free air under the diaphragm. She hence underwent
emergency exploratory laparotomy. Intra-operatively, there was a large
amount of brownish fluid intra-peritoneally and a large 2cm perforated
ulcer on the anterior wall of the first part of the duodenum with fibrotic
edges. She was hypotensive and tachycardic intra-operatively requiring
inotropic support. The duodenojejunostomy repair technique as
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described above was used to repair the ulcer. She was transferred back
to the ICU post-operatively and kept intubated. She was slowly weaned
off inotropes and extubated on post-operative day (POD) 2. She was kept
Nil Per Os initially but started on clear feeds on POD 4 with the diet
slowly escalated after. The drain was removed on POD 7. On POD 8
however, she spiked a fever. Septic workup revealed a right sided
pneumonia. Computed tomography of the abdomen demonstrated post-
operative changes and was otherwise unremarkable. She was treated for
pneumonia with a course of intravenous antibiotics. She remained well
subsequently and was discharged on POD 14 to a community hospital
for further rehabilitation. She remained well at subsequent clinic
reviews.

Case 2

A 52-year-old Chinese male with past medical history of hypertension
and previous cholecystectomy (CCI Score 1) was admitted for melena
and haemodynamic instability. He underwent an
oesophagogastroduodenoscopy and was found to have a bleeding and
perforated ulcer on the posterior wall of the second part of the duodenum
with a visible and actively bleeding vessel. He hence underwent
emergency exploratory laparotomy. Intra-operatively, a bleeding and
perforated 3cm ulcer on the posterior wall of the second part of the
duodenum was under-ran and the duodenojejunostomy repair technique
as described above was performed. Post-operative recovery was
uneventful. Patient tolerated escalation of diet well and haemoglobin
levels remained stable. He was discharged on POD 10.
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Figure 1: lllustration of the Duodenojejunostomy Technique.
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A) Giant Duodenal Ulcer Perforation Site Identified; B) Extension of Proximal Edge of Ulcer Perforation to Pylorus; C) Hand-sewn Side-to-side

Anastomosis with a Loop of Jejunum with 3/0 Vicryl Continuous Suture.

Case 3

A 62-year-old Chinese male with no known past medical history (CCI
Score 2) was admitted for acute onset of severe epigastric pain. Chest X-
ray revealed free air under the diaphragm. He underwent emergency
laparoscopic repair of a duodenal ulcer. Intra-operatively, a 2cm
perforated ulcer on the anterior wall of the first part of the duodenum
was found with diffuse peritonitis and fibrinous exudate in the
subdiaphgramatic areas. An omental patch repair was performed
laparoscopically with interrupted Vicryl stitches and extensive washout
done. The patient was started on sips of water post-operatively and
continued on intravenous antibiotics. On POD 3 however, patient
became febrile and tachycardic. Laboratory investigations revealed
leucocytosis and elevated C-reactive protein levels. He also developed
increasing abdominal tenderness and distension. A Computed
tomography of the abdomen revealed extraluminal contrast tracking
from the region around the first part of the duodenum to the gallbladder
fossa. The patient hence underwent an exploratory laparotomy and
revision of repair of the ulcer. Intra-operatively, the omental patch repair
was found to be in situ but there was a small bile stained collection
adjacent to the patch. Decision was made to revise the repair with the
duodenojejunostomy technique as described above. Post-operative
recovery was uneventful. He was discharged well and stable on POD 11.

Case 4
A T79-year-old Chinese female with a past medical history of
hypertension, diabetes, hyperlipidemia, ischemic heart disease (CCl

Score 4) presented with functional decline, coffee grounds vomitus and
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melena. She was hypotensive but fluid responsive. An
oesophagogastroduodenoscopy was performed which revealed a large
Forrest 2B ulcer on the posterior wall of the first part of the duodenum
that also appeared to be concomitantly perforated. She hence underwent
emergency exploratory laparotomy. Intra-operatively, a large 2.5cm
perforated ulcer on the posterior wall of the first part of the duodenum
eroding into the gastroduodenal artery was found. The ulcer was under-
ran and repaired with the duodenojejunostomy repair technique as
described above. Post-operative recovery was uneventful. Patient
tolerated escalation of diet well and haemoglobin levels remained stable.
She was discharged on POD 8.

Conclusions - Discussion & Review of Literature

Duodenal Ulcer (DU) perforation is a common and serious complication
of peptic ulcer disease [17, 18]. The management of perforated ulcer
disease may be operative or non-operative. Conservative management
also known as the “Taylor method” consists of nasogastric suction,
starting on a regime of intravenous fluids, antibiotics, anti-secretory
drugs and repeated clinical assessment [19]. The antibiotic regime
should cover enteric gram-negative rods, anaerobes and oral flora.
Although perforated ulcers may seal without operation in some patients,
such an approach is associated with high morbidity and mortality,
especially in elderly, high-risk patients like those in this case review
[20]. Operative management of perforated DU also comprises
appropriate resuscitation, intravenous hydration, analgesia and broad-
spectrum antibiotics. Most acute DU perforations are small, and the
omental patch repair is regarded as the “gold standard” of treatment for
such perforations [9, 21, 22]. In this technique, a strand of omentum is
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drawn over the perforation and held in place by full thickness sutures
placed on either side of the perforation [23].

Giant DU perforation, however remains a challenge to the general
surgeon and is considered as a distinct surgical entity [11, 13]. The
presence of extensive duodenal tissue loss associated with surrounding
inflammation and fibrosis results in high failure rates with the use of the
standard omental patch repair [24].

A review of current literature suggests a myriad of surgical techniques
but no perfect solution. Some suggested techniques include omental
patch with pyloric exclusion, controlled tube duodenostomy, jejunal
pedicled graft or serosal patch, gastric disconnection and partial
gastrectomy [25-31]. Many of the techniques are complex and require a
high degree of surgical expertise, which may not be available in the
emergency setting. Furthermore, some of these techniques are time
consuming. This may not be tolerated in elderly patients in poor general
condition with hemodynamic instability and/or with significant
comorbidity like those in our case review [27]. Post-operative leak is
one of the most feared complications and leak rates remain high up to
13% with significant morbidity and mortality [12]. Many of the
techniques above also do not address the other major complication seen
in this group of patients which is gastric outlet obstruction [13].

Here, we propose a novel solution of using an old technique of isolated
duodenojejunostomy to repair giant duodenal ulcer perforations. The
availability of proton pump inhibitors means that definitive ulcer surgery
is no longer indicated. Hence, the main aim of surgery in the emergent
setting is to limit contamination of the peritoneal cavity and to repair the
perforation. We believe that the leakage rate is minimized in our
duodenojejunostomy technique as the healthy loop of jejunum improves
the local conditions for healing. There is no risk of duodenal stump blow-
out as the duodenum is not transected. Furthermore, the risk of gastric
outlet obstruction is minimized as the pylorus has been incised and the
lumen of the duodenum is enlarged when a side-to-side anastomosis to
the jejunum is performed. This technique ensures the definitive repair of
the giant ulcer perforation in a single setting and avoids multiple
procedures. It is technically less demanding which means it can be easily
performed in an emergency setting and also quick which may be
especially useful for high-risk elderly patients like those in our case
review.

Post-operative recovery was uneventful for all except one of the patients
in our study who developed pneumonia. In particular, there were no
anastomotic leaks, intra-abdominal collections, gastric outlet obstruction
or mortalities. We hence propose that our duodenojejunostomy
technique can be a quick, safe and novel solution that ensures definitive
repair of giant ulcer perforations in a single setting in the high-risk
patient.

Abbreviation

DU: Duodenal Ulcer

CCI: Charlson Comorbidity Index
ICU: Intensive Care Unit

POD: Post-operative Day

TPN: Total Parenteral Nutrition
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