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Abstract

Objective: Pancreaticoduodenal artery aneurysm is a rare vascular disorder that manifests with a clinical presentation
ranging from asymptomatic cases to hemorrhagic shock due to aneurysm rupture. In this study, we aimed to evaluate the
outcomes of patients treated with different methods for pancreaticoduodenal artery aneurysm.

Material and Methods: A total of 5 patients who were treated and followed for pancreaticoduodenal artery aneurysm
between January 2011 and January 2018 were enrolled in the study. Standard endovascular embolization and surgical
resection were performed. The demographic findings and treatment outcomes were compared.

Results: All patients were shown to have a pancreaticoduodenal artery aneurysm by radiological methods. The most
common complaint was abdominal pain. The mean aneurysm size was 2.8 cm. Two patients had coeliac axis stenosis
and occlusion, one had hypertension, one had Marfan syndrome, and one had chronic pancreatitis as the possible
etiological cause. One patient with occlusion of the coeliac axis had thrombus, one patient with coeliac axis stenosis had
median arcuate ligament compression. Three patients were treated with embolization, one with surgery, and one with
low-molecular weight heparin.

Conclusion: Different etiological factors and multiple vascular problems accompanying the disorder create difficulties
for establishing a treatment algorithm. Due to the rare nature of the disease, studies available in the literature involve
limited numbers of patients, as was also the case in our study. There appeared to be no significant differences between
the treatment and follow-up duration among the different treatment methods we applied for our patients.
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Introduction

Pancreaticoduodenal artery (PDA) aneurysm is a rare
condition. Its incidence has been reported as 2% of all
splanchnic area aneurysms. Pseudo whoaneurysms may
occur as a result of trauma, congenital malformations,
pancreatitis, collagen tissue disorders, and systemic
vasculitis (1). It is considered that all true aneurysms
develop from coeliac axis stenosis (2). Seventy percent of
these patients have coeliac axis stenosis as a result of
median arcuate ligament compression (3). Moreover,
stenosis of common hepatic artery may accompany this
condition (4). It is considered that PDA aneurysms develop
due to increased retrograde blood flow in the
pancreaticoduodenal arcuate as a result of coeliac axis or
hepatic artery stenosis. Today, with advances in imaging
methods, the number of diagnosed PDA aneurysms has
seen an increase.

While asymptomatic cases are incidentally diagnosed, the
diagnosis may also be made as a result of chronic
abdominal pain, chronic intestinal angina, gastrointestinal
bleeding, and acute abdomen. In more than half of reported
cases there may exist hemorrhagic shock secondary to
aneurysm rupture (5). There is no established definitive
treatment algorithm and different treatment methods are
recommended, including endovascular interventions and
surgical procedures.

The rare nature of the disease results in available studies in
the literature being in the form of case reports or reports of
small patient groups. Therefore, new studies are needed on
possible etiological factors and treatment modalities. Our
study aimed to compare etiological factors and to assess the
outcomes of patients treated with different treatment
methods for PDA aneurysms.
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Material and Methods

Five patients who treated for PDA aneurysm between
January 2011 and June 2018 were included in the study.
This study was approved by Baskent University
Institutional Review Board (Project no: KA 18/250) and
supported by Baskent University Research Fund. Each
patient signed an approved informed consent before the
treatment. The retrospective analysis of personal health
data of study patients was in accordance with the
Declaration of Helsinki. Patients’ age, sex, symptoms at
diagnosis, size of aneurysm, presence or absence of coeliac
axis stenosis and median arcuate ligament compression,
type of treatment, and result of the treatments were
evaluated. Endovascular treatment was performed via a
single-sided femoral approach using a 4F introducer sheath,
first with the coeliac axis (where possible), followed by the
superior mesenteric artery (SMA). A trapping embolization
technique was used (i.e. passage via aneurysm and
embolization of the afferent and efferent arteries). A
mixture of lipiodol and N-butyl cyanoacrylate was used for
embolization (ratio, 1. 1). If this was not feasible, the
aneurysm and the afferent artery were occluded with micro
coils. Technical success was defined as the absence of any
visible aneurysm in the completion angiography.

In patient undergoing surgery, the kocher maneuver was
followed by the dissection of the adhesion between the
pancreas’ uncinate process and the aneurysm. The origin of
the SMA was freed proximal to the aneurysm and the
origin of the PDA was suspended. The distal part of the
aneurysm was freed until the gastroduodenal artery and the
aneurysm were isolated (Figure 1). After the
aneurysmectomy, the vascular defect was repaired with the
“shoemaker” technique using 6/0 polypropylene suture
(Figure 2). In order to prevent any future recurrence, a 2.5
cm wide and 5 cm long PTFE graft was wrapped around
the PDA (Figure 3).

Statistical analysis was performed using the SPSS version
19 software program (IBM Corp., Armonk, NY, USA). The
results were expressed as percentages and mean with
minimum and maximum values.

Results

A total of 5 patients with PDA, of which 2 (40%) were
male, were evaluated. The mean age of the patients was
58.4 years (range, 16-82 years); the most common
complaint was abdominal pain.All patients had a PDA
aneurysm demonstrated by a computerized tomography
(CT) or conventional angiography. The mean aneurysm
size was 2.7 cm (range, 1.8-4.5 cm). The mean duration of
symptom onset was 35.6 days (range, 3-114 days). None of
the patients had documented systemic vasculitis or
coagulation disorder. The 16-year-old patient, who was the
youngest, was being treated for Marfan syndrome. One
patient was being followed-up for chronic pancreatitis since
2 years. One patient with coeliac axis occlusion had
thrombus while 1 patient with coeliac axis stenosis had
median arcuate ligament compression. In these patients the
common hepatic artery filled via collateral circulation from
the branches of SMA.
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Possible risk factors for PDA aneurysm in patients were
coeliac trunk stenosis due to arcuate ligament compression,
coeliac trunk occlusion due to thrombus, hypertension,
Marfan syndrome, and chronic pancreatitis.

Patient number one, 55-year-old male with right upper
quadrant pain, had a fusiform aneurysm with 4.5 cm width
caused by PDA (Figure 4). This patient underwent
aneurysmectomy due to coeliac stenosis, collateral filling
of the common hepatic artery, and an aneurysm size of 4.5
cm. Patient number two, 74-year-old female patient had 2.2
cm PDA aneurysm which was discovered incidentally
during a routine check-up. The patient, refused the
recommended interventional treatment techniques, and was
therefore prescribed with enoxaparin 40 mg/day for 12
months for embolism prophylaxis. The patient did not
suffer aneurysm expansion or any complication during a 2-
year follow-up. Patient number three, four and five were
treated with embolization. Patient number three, a 16-year-
old female patient who was being treated for Marfan
syndrome had a 2.5 cm PDA aneurysm. Patient number
four, an 84-year-old female being followed-up for chronic
pancreatitis, presented at the hospital with sudden
abdominal pain and following examination was found to
have a 2.4 cm PDA aneurysm. An angiography confirmed
the aneurysm had ruptured, and she was treated with
endovascular embolization. Patient number five, a 65-year-
old man, died due to acute myocardial infarction after the
embolization of a 1.8-cm aneurysm. Table 1 summarizes
the clinical properties and treatment methods of the study
patients.

Discussion

PDA aneurysms are pseudoaneurysms that form as a result
of trauma, congenital malformations, pancreatitis,
connective tissue disorders, or systemic vasculitis. True
aneurysms are rarer and are reported to occur as a result of
coeliac axis stenosis (6). The disorder may be
asymptomatic, but may also manifest with a clinical
presentation ranging from abdominal pain to hemorrhagic
shock due to aneurysm rupture. One of our patients was
diagnosed while she was in hemorrhagic shock due to PDA
aneurysm rupture, while the other patients were diagnosed
following chronic abdominal pain. Although sex
predilection of the disease is not clear, men are reportedly
more commonly affected (7). However, while PDA
aneurysm rupture is reported among young, female patients
with large aneurysms in Western Europe, it is more
commonly reported among elderly men, and those with
small aneurysms in Eastern Asia (8,9). Two of our patients
were male. Whereas none of our male patients had
aneurysm rupture, the only patient with aneurysm rupture
was a woman who was treated with embolization.

The exact mechanism of PDA aneurysm development has
not been fully explained. It is considered that arterial
hypertension and increased blood flow to small vessels
result in true aneurysm development (10). In the majority
of patients there exists coeliac axis stenosis, and 10-30% of
patients have median arcuate ligament compression (11).
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Table 1: Details of the patients treated for pancreaticoduodenal artery aneurysm.

Patient 1 2 K 4 5
Age (y)/Sex 55/M T4/F 16/F 82/F 65/M
Etiology Coeliac Coeliac Marfan Chronic Hypertension
stenosis occlusion syndrome pancreatitis
Size of aneurysm (cm) 4.5 2.2 2.5 2.4 1.8
MAL compression Y N N N N
Coeliac stenosis/occlusion Y Y N N N
Hepatic artery circulation Collateral Collateral Coeliac Coeliac Coeliac
Treatment Surgery LMWH Embolization Embolization Embolization
Follow up (mo) 6 10 10 14 None
Result Favorable Favorable Favorable Favorable Exitus

F, female; LMWH, low molecular weight heparin; M, male; MAL: median arcuate ligament

Figure 2: Repaired vascular defect.
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Figure 3: Supporting with PTFE graft.

Figure 4: Angiography image of aneurysm
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We had 2 patients with coeliac stenosis or occlusion and
one of them had median arcuate ligament compression.

Our vyoungest patient had Marfan syndrome. It is
hypothesized that vascular disease in the Marfan syndrome
occurs when FBN1 mutations prevent elastic fiber
maturation by disrupting microfibrillar array. As a result,
increase in inflammation and recurrent pressure creates
weak regions in the adventitia layer, which is predisposed
to aneurysm development (12). Since it has been
demonstrated that PDA aneurysms may develop among
patients without median arcuate ligament compression,
abnormal coeliac axis flow, or hypertension at the
pancreaticoduodenal arch, the pathophysiology of the
disease has not been fully explained.

As for the treatment of the disease, trans-arterial
embolization (TAE) is reported to confer a lower mortality
compared to surgical therapy. The mortality rate among
patients with a patent hepatic artery flow that undergo TAE
has been reported as 0-2.1% (13). It was shown that PDA
aneurysm rupture in patients with an aneurysm size below
10 mm can be safely treated with TAE and that the lipiodol
mixture used for embolization is safe (11). One of our
patients who had been treated with endovascular technique
died due to myocardial infarction after the procedure.
Coeliac  devascularization is recommended during
endovascular treatment of PDA aneurysm in patients with
co-existing coeliac stenosis. This has been reported to lead
to a reduction of arterial pressure on PDA and to reduce
recurrence rates (14). Similar results have been reported for
patients that did not undergo coeliac devascularization (15).
In our patient group, on the other hand, coeliac
devascularization was not applied and no additional
problems were seen during follow-up.

Surgical treatment is applied for ruptured or large
aneurysms for which endovascular intervention is not
feasible. Surgical outcomes depend on surgical expertise
and the patient’s clinical condition. The mortality rate of
surgical treatment has been reported between 13% and 20%
(13). Since the aneurysm may be embedded in the deep
pancreatic tissue in close to 70% of patients, the morbidity
of surgical therapy is high (16). In our patient who was
treated surgically, the aneurysm was embedded in the
uncinate process of the pancreas. In this patient, surgery
involved pancreatic tissue dissection followed by
aneurysmectomy and supported with a PTFE graft; he
developed no postoperative complications. Preservation of
the native arterial tissue and external reinforcement was
reported in 1982 by Egloff (17). It is reported that
morbidity and mortality rates in this technique are
comparable to open graft replacement (18). In addition, it
has been argued in the literature that the wrapping
technique is safer than conventional treatment methods
when performed in suitable patients (19). In our patient, we
preferred wrapping technique in order not to create hepatic
artery ischemia with collateral filling from PDA. Apart
from all these treatment options, conservative management
has also been reported to cause no complications, as was
the case for our medically-treated patient (14). It is
recommended that the treatment method applied should be

Medical Science and Discovery, 2018; 5(11):368-73

selected on the basis of the rupture rate of the aneurysm,
mortality rate of the applied treatment, and patient age (20).

Conclusion

The rare nature of the disease, different etiological factors,
and multiple vascular problems accompanying the disorder
creates difficulties for establishing a treatment algorithm. In
this study, treatment standardization could not be achieved
due to the retrospective design of the study, and each
patient having a different clinical presentation. Previous
studies in the literature involve small numbers of patients as
does our study. We observed no significant differences
between our patients treated with different treatment
modalities with respect to outcome and follow-up duration.
Still, there is a need for prospective multi-center studies for
establishing diagnostic and therapeutic algorithms.
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