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ABSTRACT

INTRODUCTION: Post operative pseudoaneurysm of the gastroduodenal artery is a very rare entity. Rup-
ture of the pseudoaneurysm can be treated by embolism of the artery.
PRESENTATION OF CASE: A 71 years old male with a perforated pyloric ulcer was treated with controlled
external duodenal fistula. Due to postoperative bleeding a subtotal gastrectomy was performed. A second
episode of bleeding occurred and rupture of a pseudoaneurysm of the gastroduodenal artery was diag-
nosed by computed angiography and treated by embolism of the artery. Three days later the duodenal
stump was ruptured and a new controlled external duodenal fistula was surgically created. The patient
died 6 weeks later due to multiple organ failure.
DISCUSSION: Pseudoaneurysm is the result of self-contained ruptures of one or more layers of the vascular
wall. Computed angiography is the golden standard to identify pseudoaneurysms (100% sensitivity).
Early suspicion for the presence of a pseudoaneurysm is crucial, as when the rupture actually occurs,
the mortality rate is remarkably high. Endovascular approach is a minimally invasive procedure with
high success rates (70-100%) and significantly lower morbidity and mortality rates. Surgical is reserved
in case of bleeding recurrence. The fact that is particularly interesting in this patient is the timing of
the formation of the pseudoaneurysm, considering the fact that 48 h earlier the gastroduodenal artery
appeared normal.
CONCLUSION: There are no guidelines regarding the treatment of the pseudoaneurysm of the gastroduo-
denal artery. It seems reasonable to treat them immediately after diagnosis because a possible rupture
of the aneurysm has an extremely high mortality.
© 2020 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

2. Presentation of case

Pseudoaneurysm of the gastroduodenal artery is very rare, rep-
resenting 1.5% of the visceral arteries’ pseudoaneurysms [1]. Only
a very small number of cases of hemorrhage following upper gas-
trointestinal (GI) surgical procedures have been reported [2].

We present a patient with postoperative gastric bleeding due to
pseudoaneurysm of the gastroduodenal artery. The original proce-
dure was antrectomy to treat a neglected perforated ulcer at the
duodenal ampulla. This case is of particular interest, because the
original pathology is also rare (kissing ulcers).

The work has been reported in line with the SCARE criteria [9].

Abbreviations: Gl, gastrointestinal; OR, operation room; CRBC, concentrated
red blood cells; FFP, plasma; CTA, Computed Angiography; DSA, digital subtrac-
tion angiography; ICU, intensive care unit; MRI, magnetic resonance imaging; IVC,
intravenous contrast.
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A 71 years old male was admitted at the emergency depart-
ment due to acute abdominal pain. He reported a medical history
of Arterial Hypertension, Diabetes Melitus and Trigeminal Neural-
giatreated with irvesartan, metfornine and pregabalin respectively.
No smoking or alcohol abuse was reported and his family history
was clear.

He underwent an abdominal ultrasound and thorax/abdominal
x-ray and the diagnosis of GI perforation was confirmed.

The patient was urgently transferred to the operation room (OR)
where a surgical exploration of the abdomen was performed. We
discovered a large amount of fluid with food mixture and a 3 cm
perforated ulcer at the anterior wall of pylorus. It seemed that the
perforation had occured several hours ago.

The extensive severe inflammation affected the gallbladder and
therefore cholecystectomy was conducted. Furthermore, due to the
extent of the rupture, the perforation was not sutured. We pref-
ered to create a controlled external duodenal fistula instead, using
a Pezzer catheter.

2210-2612/© 2020 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
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Image 2. CTA 48 h later, where the pseudoaneurysm is obvious.

On the sixth (6th) postoperative day the patient had another
emergency laparotomy due to upper GI hemorrhage. The location
of the bleeding was a second deep ulcer at the posterior duodenal
wall perforating to the pancreas with a visible thrombosed artetry 4
in it (kissing ulcers). We performed subtotal gastrectomy (Billroth :
IT) stapling the duodenal stump and creating gastrojejunostomy.

On the twelfth (12th) postoperative day a new episode of upper
GI and intraabdominal bleeding occurred, that required transfu-
sion of 6 Units of concentrated red blood cells (CRBC) and 8 Units ¥
of fresh frozen plasma (FFP). The next day Computed Angiography
(CTA) was performed in order to specifically identify the bleed-
ing vessel. Rupture of a pseudoaneurysm of the gastroduodenal
artery in the duodenal wall was diagnosed [Image 2]. A digital sub-
traction angiography (DSA) was immediately performed and the
bleeding was successfully treated by embolism [Images 3 and 4].

It is worth mentioning that 48 h earlier a Computed Angiography ot
was performed because of high transaminase values, in which the
gastroduodenal artery appeared normal [Image 1].

On the fifteenth (15th) postoperative day a leakage of biliary
fluid was detected through the abdominal incision, therefore the
patient underwent urgent laparotomy for the third time. A leak of
the duodenal stump was detected, along with ischaemia of a small i
area of the liver. After thorough lavage of the peritoneal cavity a
Pezzer tube was inserted in the duodenal stump creating a con- Image 3. DSA, before the embolism of the gastroduodenal artery.
trolled external duodenal fistula. All surgical procedures mentioned
above were performed by the same surgeon, director of the surgi-
cal department, fully experienced regarding upper GI procedures.
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Image 4. DSA, after the embolism of the gastroduodenal artery.

The patient returned to the intensive care unit (ICU) under hemo-
dynamic support, where he died six weeks later, due to multiple
organ failure.

3. Discussion

Pseudoaneurysm of the gastroduodenal artery is mainly diag-
nosed in middle aged (50-58 y.o.a) male patients (4.5:1) [3].
The pathophysiology of the pseudoaneurysm’s formation includes
inflammation and trauma that lead to lesions of the artery and
blood extravasation in the nearby tissues. The next step is the for-
mation of fibrous pocket that gradually increases because of the
arterial pressure. The median diameter is 3.6 cm [3]. Pseudoa-
neurysm is actually the result of self-contained ruptures of one or
more layers of the vascular wall. Other factors that may play a role
in the formation of a pseudoaneurysm of the gastroduodenal artery
are connective tissue diseases (Marfan syndrome, Ehlers-Danlos
syndrome, polyarteritis nodosa, fibromuscular dysplasia), alcohol
abuse (25%), liver cirrhosis and gastric ulcer (17%). Arterial hyper-
tension and septic emboli are considered to be predisposing factors.
Postoperative pseudoaneurysms occur after upper Gl operations
[4-6]. Almost half (52%) of the pseudoaneurysms are diagnosed
when a rupture occurs. The bleeding could be either endoluminal
(heamatemesis/melaena) or retroperitoneal and rarely in the com-
mon bile duct (haemobilia) [7]. Forty percent of these patients die.
Computed angiography is the golden standard in order to identify
pseudoaneurysms (100% sensitivity). Less sensitive examination
is the ultrasound scan (US) (50% sensitivity). Three dimentional
magnetic resonance imaging (MRI) with intravenous contrast (IVC)
infusion and Doppler US have been recently introduced [8]. Early
suspicion for the presence of a pseudoaneurysm is crucial, as
when the rupture actually occurs, the mortality rate is remarkably
high.

The treatment of a bleeding pseudoaneurysm could be either
surgical (artery ligation), or endovascular (x-ray guided embolism
with coils, stenting of the vessel, synthetic graft insertion). Con-
servative management of such a bleeding leads to a mortality over
90% [7]. Considering all the above, it is obvious that all the pseudoa-
neurysms of the gastroduodenal artery must be treated right after
the diagnosis, no matter what their size is.

Comparing the two options, the endovascular approach is a
minimally invasive procedure with high success rates (70-100%)
and significantly lower morbidity and mortality rates. The surgical
approach is reserved for case of bleeding recurrence.
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The fact that is particularly interesting in this case is the timing
of the formation of the pseudoaneurysm, considering the fact that
48 h earlier the gastroduodenal artery appeared normal in the CTA
image.

Multiple possible causative factors can be identified. The patient
had two upper GI ulcers located in the pylorus and the first part
of the duodenum and one of them was complicated with per-
foration several hours before admition. The prolonged peritoneal
presence of gastric fluid and bile caused severe local inflammation.
Moreover the patient subjected to cholocystectomy and subtotal
gastrectomy which are known to be predisposing factors for the
formation of pseudoaneurysms of the gastroduodenal artery. Dur-
ing these procedures the vascular wall may be injured. A small
amount of pancreatic secretions may also be locally released due
to manipulation of the pancreas. Finally we can assume that a cer-
tain degree of angiopathy was present as consequence of Diabetes
Melitus. Our assumption is that the combination of all the factors
mentioned above led to the formation of the gastroduodenal pseu-
doaneurysm.

Learning points: What is remarkable about this case is the fact
that the pseudoaneurysm of the gastroduodenal artery rapidly
formed beteween tenth and twelvth postoperative day according
to the CTA images. Therefore prompt intervention is of high impor-
tance and should take place at the moment of diagnosis and not
when the rupture has already occured. Minimaly invasive tech-
niques are preferable as they are associated with lower morbidity
and mortality rates.

4. Conclusion

Because of the rarity of the pseudoaneurysms of the gastroduo-
denal artery, there is lack of guidelines regarding both the screening
and follow up of these patients. The only solid conclusion is that
all pseudoaneurysms of the gastroduodenal artery must be treated
immediately after diagnosis, regardless their size or the absence
of symptoms. If a rupture occurs the mortality is almost 100%.
Endovascular treatment is the method of choice as it is a minimally
invasive procedure.
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