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INTRODUCTION

Pancreatico-duodenal artery 
aneurysms (PDAAs) are rare, 
accounting for less than 2% 
of all visceral aneurysms [1]. 
In addition, inferior PDAA 
(IPDAA) are exceedingly rare. 
This specific type of aneurysm 
represents a challenge both for 
diagnosis and management, 
especially in emergency, due 
to their high mortality rate [2, 
3]. The incidence of ruptured 
aneurysms is 65% with an 
operative mortality rate between 
36 -50% [3-5]. 

Depending on etiopatho-
genetic factors PDAAs can 
be divided in true or false 
aneurysms. False PDAAs occur 
after trauma or inflammatory 
processes such as pancreatitis. 
True PDAAs are the results of 
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ABSTRACT

Pancreatico-duodenal artery aneurysm (PDAA) associated with stenosis or occlusion of the celiac trunk is 
a rare condition. Furthermore, PDAAs associated with stenosis of the superior mesenteric artery (SMA) are 
even more uncommon, with only six cases reported in the literature. We report a case of a 61-year old male 
patient who presented with hematemesis, haematochezia and haemorrhagic shock. The upper gastrointestinal 
endoscopy revealed an ulcerous lesion at the third portion of the duodenum, without achieving the haemostasis. 
The emergency laparotomy (suture of the lesion and gastro-entero-anastomosis) permitted temporary 
haemostasis. Computed tomography angiography identified the PDAA ruptured into the third portion of the 
duodenum and the SMA stenosis at its origin; a dense network of collateral vessels was present. The patient 
was successfully managed with coil embolization. Short and mid-term follow-up were without incidents. 
 
Key words: upper gastrointestinal bleeding – pancreaticoduodenal artery aneurysm – stenosis of the superior 
mesenteric artery – coil embolization. 

Abbreviations: CT: computed tomography; DSA: digital subtraction angiography; IPDAA: inferior 
pancreatico-duodenal artery aneurysm; PDAA: pancreatico-duodenal artery aneurysm; SMA: superior 
mesenteric artery; VAA: visceral artery aneurysm. 

vessel wall abnormalities or are related to atherosclerosis 
[6]. Sutton et al. [7] reported that true PDAAs are related 
with celiac stenosis or occlusion, 80% of the cases having 
celiac stenosis [7]. Celiac artery stenosis or occlusion may 
determine increased blood flow in the pancreatic arcades and 
can contribute to the development of true PDAAs. Stenosis 
of the superior mesenteric artery (SMA) may also induce 
hemodynamic stress in the pancreatico-duodenal arcades and 
lead to a true PDAA development. Pancreatico-duodenal artery 
aneurysms associated with SMA stenosis are extremely rare, 
with only six cases reported in the literature [8-13].

The new imaging techniques facilitates the diagnosis of 
PDAA. To date there is no established definitive treatment 
strategy. Different treatment methods are recommended, 
including endovascular interventions and surgical procedures. 
We present a case with IPDAA and rupture into the duodenum, 
associated with SMA stenosis, successfully treated with coil 
embolization.

CASE REPORT

A 61-year old male patient presented in the emergency 
department with hematemesis, haematochezia and 
haemorrhagic shock. His comorbidities included morbid 
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obesity, essential hypertension, alcoholic cardiomyopathy, 
atrial fibrillation, diabetes mellitus. He reported several 
episodes of melena without bleeding source identification. He 
had no episode of acute pancreatitis.

Emergency upper gastrointestinal endoscopy revealed an 
ulcerous lesion of 1.5 cm, with active bleeding, located in the 
third portion of the duodenum; the haemostasis could not 
be achieved through endoscopy. An emergency laparotomy 
was performed; a longitudinal duodenotomy revealed the 
ulcerous lesion with active bleeding. Efficient haemostasis 
was obtained by suturing the lesion, duodenorrhaphy and 
gastro-entero-anastomosis. The evolution was favourable until 
the 8th day, when he presented melena without hemodynamic 
impact. Emergency upper gastrointestinal endoscopy did 
not reveal any active bleeding sources. The Computed 
tomography (CT) angiography revealed a 10 mm aneurysm 
of the inferior pancreatico-duodenal artery that was fed from 
a network of collateral vessels emerging from branches of the 
gastroduodenal and superior mesenteric artery (Fig. 1). A 
50% focal stenosis of the SMA was also depicted. A micro-
coil angio-embolization of the aneurysm was scheduled. The 
microcatheter was supra-selectively inserted in the collateral 
arcade that originated from the first jejunal branch of the SMA 
and was linked with the celiac trunk through a branch of the 
gastroduodenal artery. At this level the aneurysm presented 
some straight arterial branches that supplied the duodenal 
wall (Fig. 2). The aneurysm was surpassed 15 mm with the 

catheter and the first hemostatic micro-coil was applied at 
this level. The 5 min digital subtraction angiography (DSA) 
control confirmed downstream flow interruption. Fifteen ml 
of Gelaspon (Scrofalon standard 8x5x1) was injected. The 
second micro-coil was applied at 30 mm upstream of the 
aneurysm and the second DSA control after 5 min confirmed 
there was no flow in the embolized territory, with the complete 
disappearance of the pathological vessels that supplied the 
duodenal wall (Fig.3).  

Fig. 1. CT angiography: a 10 mm aneurysm (large arrow) 
and straight branches (small arrows) that open-up in the 
third portion of the duodenum.

Fig. 2. CT angiography: collateral arcade that originates 
from the first jejunal artery (large arrow) of the superior 
mesenteric artery and is linked with the celiac trunk 
through a branch (large arrow) of the gastroduodenal 
artery; sacciform aneurysm (encircled); straight arterial 
branches which supply the duodenal wall (small arrows)

DISCUSSION

The incidence of true aneurysms (2%) is equal in males and 
females, and in terms of age they are found in a broad range 
with an average of 60 years [14]. True pancreatico-duodenal 
artery aneurysms are very rare; the etiological factors include 
atherosclerosis, collagen diseases and most important, stenosis 
or occlusion of a major artery trunk, mainly the celiac trunk 
[15]. True aneurysms are often difficult to distinguish from 
false aneurysms.

Several aspects suggest that our patient had a true aneurysm 
of the pancreatico-duodenal artery: there was no past history of 
pancreatitis or trauma, relation with the SMA stenosis and the 
extensive arterial network connecting the superior mesenteric 
artery to the celiac artery. The pathogenesis of the aneurysm is 
considered to be an increased blood flow from the celiac artery 
to the SMA via the superior anterior and posterior pancreatico-
duodenal arteries, as described by other authors [9]. The cause 
of SMA stenosis was the arteriosclerosis in our case. From the 
other six cases published in the literature only one described 
the cause of the obstruction as SMA thrombosis [13]; in the 
other cases the cause was not clarified [8-12].

Once the PDAA has been diagnosed, prompt treatment was 
reported to be decisive because the rupture is independent of 
the size of the peripancreatic artery aneurysm [16]. Our patient 
had a rather small aneurysm, 10 mm in diameter. Most PDAAs, 
apart from the aortic ones, range from 8 to 30 mm in diameter 
[17]. The PDAAs generally rupture into the retroperitoneal 
space, but also in the peritoneal cavity or, exceptionally, into 
the digestive tract, the duodenum [18, 19]. In our case, the 
aneurysm ruptured in the third portion of the duodenum. In 

Fig. 3. Micro-coil angio-embolization: hemostatic 
micro-coils applied (arrow) with upstream and 
downstream flow interruption and flow disruption in 
the embolized territory, with the complete disappearance 
of the pathological vessels supplying the duodenal wall 
(encircled area).
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the other six cases with PDAA and SMA stenosis described in 
the literature, only one case had a rupture of the aneurysm, in 
the retroperitoneum [13].

There is a debate in the literature regarding the current 
management of PDAAs; it depends on the clinical presentation, 
comorbidities and risk factors [20]. The methods used 
include surgery (vessel ligation, aneurysm suture, pancreatic 
parenchyma resections, revascularization or by-pass 
procedures), embolization therapy, as well as the necessity of 
the treatment of associated artery trunk lesion, which remains 
unclear. Surgical treatment is indicated for ruptured or large 
aneurysms, aneurysms supplied by several vessels, for which 
embolization is not feasible or inaccessible [21, 22] These 
lesions have a high risk of rupture regardless of their size. 
Intraoperative isolation and control can be complicated and 
hazardous. Embolization has become the method of choice 
for symptomatic or ruptured visceral artery aneurysms VAAs 
[14, 23], and the first line of treatment in emergency with a 
very low rate of morbidity and mortality [24]. Endovascular 
treatment is a safer alternative to open surgical management, 
particularly in ruptured aneurysms, being associated with 
a lower mortality rate (2.7% vs 23.7%) [25]. Even though 
percutaneous techniques have become the first choice in the 
management of aneurysms, they are not without risks such 
as aneurysm rupture during catheterization and ischemia of 
visceral organs [26]. However, success rates for embolization 
have been reported to be as high as 67%-100% [27, 28].

In our case, selective catheterization and micro-coil packing 
of the aneurysm was accomplished and the feeding vessels 
were selectively embolized using micro-coils from the SMA. 
Transcatheter arterial embolization has been used for treatment 
of PDAA accompanied by SMA stenosis in two cases [10, 13] 
out of six published in the literature, probably because of the 
concern of bowel ischemia following embolization and difficult 
catheterization. In only one case, simultaneous treatment of the 
SMA stenosis with a percutaneous transluminal angioplasty 
using a balloon catheter was done [10]. Regarding our patient 
we considered unnecessary any treatment of the associated 
SMA stenosis as the stenosis did not exceed 50% of the lumen; 
the existing data from the literature suggested no recurrence 
of the PDA aneurysms secondary to residual celiac trunk 
stenosis [29]. 

CONCLUSION

This report illustrates a rare case of PDAA associated with 
stenosis of the SMA, complicated with a duodenal rupture and 
manifested as gastrointestinal bleeding. These specific types of 
aneurysms remain a poorly defined entity, with challenging 
diagnosis and treatment. Catheter embolization might be an 
effective therapeutic technique, safer than open surgical repair. 
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