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Abstract 
Splanchnic artery aneurysms are localized vascular 

dilatations having a progressive evolution and leading 
towards severe complications (depletive rupture, distal 
emboli, organ ischemia). Treatment can be efficient when 
the condition is detected in time. The imaging techniques 
are highly efficient when it comes to detecting and locating 
splanchnic aneurysms. Each method has its own features. 
By knowing them, there is a better chance to track down 
the disease at an early stage. 
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Introduction
Splanchnic aneurysms are rare conditions, with 

unpredictable evolution, often resulting in sudden death. 
Their incidence is higher than that of other vascular diseases, 
such as aortic aneurysms, but they are less discussed in 
the literature. Necroptic studies found an incidence of 
splanchnic aneurysms between 0.1% [1] and 10 % [2], 
while abdominal aorta aneurysms did not exceed 0.5% 
[3]. Tracing splanchnic aneurysms is important because 
of the high death rate (25% to 75%), backing up massive 
hemorrhage, embolic and/or ischemic complications. 

Usually, splanchnic aneurysms are asymptomatic 
or have unspecific symptoms [4]. They can manifest 
dramatically when intraperitoneal hemorrhage arrives or a 
bit more “gentle” in case of sporadic digestive hemorrhage 
or rupture in the portal vascular system. In the latter 

situation, portal hypertension emerges, accompanied by 
variceal bleeding [5]. The aneurysm may reach varying 
sizes, being sometimes very small. It is rarely diagnosed 
through clinical examination, although sometimes, a 
bustle and a murmur may be detected at abdominal 
auscultation. The most common location is at the level of 
the splenic artery (58%) and of the hepatic artery (20%). 
More rarely, some aneurysms are detected at the level of 
the superior mesenteric artery (8%), gastroduodenal or 
pancreaticoduodenal artery [1]. In about 33% of  cases, 
there are multiple aneurysms in the same patient [6].

Because of the high death rate, the splanchnic aneurysms 
have to be treated immediately on detection, especially if 
their diameter exceeds 2 cm. The surgical intervention 
consists of aneurysm resection or by-pass bridging with a 
vena saphena or Goretex prosthesis. If there is a preventive 
intervention, the perioperative death rate will be rather 
low. The embolization is efficient in case of a surgical 
intervention, with an 85% success rate [7]. 

Anatomo–clinical aspect
The true aneurysm is a permanent dilatation of an 

arterial vessel, reaching a size at least 1.5 times bigger than 
the medium diameter of the main vessel. It can be  fusiform  
when it covers the entire perimeter of the vessel, or saccular 
when it bulges only on one side of the artery, a limited part 
of the vessel wall. The pseudoaneurysm is a pulsating, 
encapsulated hematoma in communication with the lumen 
of the ruptured vessel, which concerns only the intima and 
media of the artery, and which is stopped from developing 
by adventitia and by the surrounding connective tissue [4].

The splenic artery aneurysm represents 58% of all 
splanchnic aneurysms with a higher incidence in women than 
in men [8]. In general it is a true aneurysm (72%), saccular, 
located in the splenic hilum [4]. Normally, its diameter is < 
2 cm. The rupture results in a high death rate, 25-40% [9, 
10] and the risk is three times higher in pregnant women 
[1, 6, 11, 12]. Among the causes of splenic aneurysm rank: 
portal hypertension, fibromuscular dysplasia, pancreatitis 
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(more often causing a false aneurysm), arteriosclerosis 
(controversial), abdominal trauma, inflammatory diseases, 
septic embolia, or congenital diseases [1, 4]. The patient’s 
complaints are either non-characteristic or absent. The 
diagnosis may be incidental, at abdominal radiography, 
these aneurysms being calcified [6]. The treatment, 
required when the aneurysm exceeds 2 cm is surgical 
- splenectomy, or ligature when located on a peripheral 
branch [13]. Imaging surveillance at 6 month intervals is 
recommended when the diameter is 1–2 cm. In the presence 
of liver cirrhosis,  interventional radiology techniques are 
recommended. 

Liver artery aneurysms (20% of all aneurysms) have a 
higher incidence in men. In more than 50% of the cases the 
etiology is traumatic, after interventional procedures on the 
biliary tree or abdominal trauma [14]. Anevrysm is located 
in most cases in the extrahepatic segment and is caused 
by atherosclerosis, tunica media involution, polyarteritis 
nodosa, pancreatitis, neurofibromatosis, tuberculosis, 
Wegener granulomatosis, liver transplant, trauma etc [1, 4]. 
The rupture rate is 44-80% (15) and the death rate 21% [16] 
to 35% [1]. The main symptom is pain in the right upper 
quadrant accompanied by haemoperitoneum and shock in 
case of rupture, jaundice and hemobilia after rupture into 
the biliary tract, or upper digestive hemorrhage through the 
lesion of the gastric or duodenal wall [17]. For intrahepatic 
aneurysm, arterial embolization or hepatectomy are 
required, while if it involves the common hepatic artery, 
surgical excision [18]. In order to avoid liver infarction, the 
permeability of the portal vein is mandatory in both cases. 

Celiac artery aneurysm is caused by atherosclerosis, 
tunica media involution, trauma, inflammatory diseases 
of the vessels, or infectious diseases [4]. The complaints 
are usually due to the complications [19]. The risk of 
spontaneous rupture is low, so conservative treatment is 
highly recommended. When required, the treatment can 
be surgical – ligation of the celiac artery combined with 
aorto–hepatic by-pass or percutaneous embolization [20]. 

Superior mesenteric artery aneurysms represent 8% of 
splanchnic aneurysms. They can be asymptomatic or can 
produce diffuse abdominal pain or digestive hemorrhage. 
The clinical onset is mostly due to occurrence of 
complications; the death rate is 30% [20]. Aneurysm can 
be located on the trunk of the superior mesenteric artery, 
near the aortic ostium, or on a secondary branch. In 33% of 
cases, the etiology is septic embolism [21]. The treatment 
consists of a surgical intervention or embolization. It is 
easier to treat the aneurysm that has a peripheral location, 
due to the low risk of intestinal ischemia. For those with a 
proximal location and high risk of wide intestinal infarction, 
resection is recommended. 

The pancreaticoduodenal artery aneurysm is very 
rare. When it is caused by acute pancreatitis or by 
surgical interventions (cephalic duodenopancreatectomy) 
it is usually a pseudoaneurysm [22]. Clinically, it is 
characterized by intense pain in the upper abdominal sector, 
which precedes the rupture of the vessel. The death rate, 

including the intraoperative one, is very high, exceeding 
50% [1]. Surgical treatment is always recommended. If 
there are minor complaints, embolization is preferred. 
In cases of emergency, surgical treatment consists of a 
cephalic duodenopancreatectomy. 

Imaging evaluation
Ultrasonography provides simultaneous real-time 

visualization of both vascular wall and blood flow. The 
information is qualitative (presence and direction of the 
blood flow and turbulences) and quantitative (Fig. 1). It 
plays an important role in the assessment of mesenteric  
atherosclerosis [23] and is useful even for identifying the 
patients with high risk of myocardial infarction and stroke, 
by measuring the forearm–ankle index [24], or the ratio 
heart–media at the level of carotid [25]. It can be used as a 
screening method in detecting splenic aneurysms for people 
over 50 years [26]. Typical diagnostic signs are significant 
wall thickening, presence of atheromatous plaques and 
speed-up in the flow exceeding the Niquist limit that leads 
to the “aliasing” phenomenon (Fig. 2 a,b)

The defining of the affiliation of the vascular trunk is 
limited when it is larger in size and comes into contact 
with several abdominal organs. The 3D reconstruction may 
provide important contributions in defining its status (Figs. 
3-5). 

The method may provide information about the presence 
of thrombuses in the aneurysm (Fig. 6). 

According to the deterioration level of the Doppler 
spectrum and to the maximum systolic speeds measured 
at that precise level, it is possible to assess the degree of 
luminal stenosis [27]. When it comes to surgical therapy, the 
presence of the Doppler signal at the level of the prosthesis 
is sufficient to confirm its permeability [28].  

The pseudoaneurysm should be suspected when a 
transonic mass appears shortly after a severe intraabdominal 
inflammation or tumor (Fig. 7). The routine Doppler 
examination of each mass might detect the communication 

Fig. 1. Celiac artery aneurysm – color mode examination by 
visualizing the turbulences inside the vascular dilatation (by 
courtesy N. Rednic, CFR Universitary Hospital Cluj Napoca). 
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with an arterial vessel belonging to the lesion. Frequently, 
CT scan is mandatory in these circumstances (Fig. 8). 

Fig.2. Celiac artery aneurysm: a – gray scale examination 
– walls with atherosclerosis aspect; b – color mode examination 
by visualizing the streams inside the aneurysm - „aliasing” 
phenomenon – and polychromy around the vessel – “mosaic 
aspect”. 

Fig.3. Splenic artery aneurysm – ultrasonographic aspect: a – gray 
scale ultrasound combined with B flow mode – by visualizing 
the aneurysm in the spleen’s hilum; b – color mode ultrasound; 
pulsed Doppler ultrasound, determining the arterial character 
of the vascular ectasia; d – 3D reconstruction, determining the 
affiliation of the aneurysm in the spleen’s hilum.

Fig.4. Celiac artery aneurysm – gray scale echography, visualizing 
the aneurysm and determining the anatomic relations – the coronal 
plane (a) and the three-dimensional ones (b). 

Other complications, such as hemoperitoneum, 
ischemia, arteriovenous fistulae may be also accurately 
detected [4]. The presence of an obstruction is suggested 
by a retrograde flow inside the vessel [29]. 

Computed-tomography is superior to ultrasonography. 
It provides a complete visualization of the vascular artery 
in relation with the neighboring anatomic structures [30]. It 
is recommended in severe abdominal trauma, or in patients 

Fig.5. Superior mesenteric artery aneurysm. 

Fig.6. Intrahepatic artery mycotic aneurysm (by courtesy of S. 
Pop, P.A. Mircea, 1st Medical Clinic, County Hospital, Cluj-
Napoca

Fig.7. Gastroduodenal artery aneurysm: a – transonic formation 
aspect at the level of the pancreatic head, occurring after severe 
acute pancreatitis; b – spectral Doppler aspect suggesting a high 
resistance arterial signal. 
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after recent interventional procedures on the biliary tree 
that might cause splanchnic aneurysms (Fig. 9). The 
performance of the conventional CT technique depends on 
the use of the contrast agent, which is unadvisable in case 
of renal insufficiency or allergy.  

Recently, CT technology has made a huge step forward 
by introducing the multislice machines, with higher speed in 
image reconstruction, that leads to a significantly shorter time 
for the examination, to an increase of image accuracy, as well 
as to the possible 3D reconstruction. In contrast with digital 
angiography, CT angiography has certain advantages, such 
as volumetric acquirement of the information which allows 
the visualization from various angles and plans after only 
one scan, the less invasive character and a lower cost [31]. 
The technique is useful in detecting splanchnic aneurysms, 
providing an optimum examination of the arterial time of 
contrast agent injection, when the CT multidetector has the 
highest acquirement speed, simultaneously with a quick 
move of the examined mass and a significant decrease of 
displaying time. The artifacts regarding vessels’ pulsation 
significantly decrease [31], but there are certain artifacts, 
as the selective visualization of the place of maximum 
opaqueness inside the vascular lumen, which leads to 
a reserved interpretation of the post-processed images 
[30]. This method is recommended in the evaluation of 
the thoracic aorta (aneurysms, dissection, incisive ulcers, 
hematoma) and of the abdominal conditions (aneurysms, 
occlusive disease, dissection, stent or by-pass follow-up) 
(with an accuracy similar to that of MRI or angiography) 
[32]. It is indicated for the preoperative assessment of the 
aortic aneurysm, especially when planning endovascular 
prosthesis implants [33]. It provides information about the 
size and volume of the aneurysm, about the permeability of 
the lumen and the degree of thrombosis, the status of the 

Fig.8. Celiac artery aneurysm. Ultrasonographic aspect (a) and 
contrast CT (b).

Fig.9. Superior mesenteric artery aneurysm – contrast CT – cross-
section (a) and sagittal section (b).

rest of the aorta and of the peripheral vessels [34]. 
Nuclear magnetic resonance (MRI) has similar 

performances to contrast CT but there are two major 
advantages: the contrast agents are not nephrotoxic and 
no ionizing radiations are used. This method may be used 
in the suppression of the image background procedure, 
relieving only the signal coming from the blood flow  
(“time of flight” procedure). The combination between 3D 
reconstruction and contrast substance administration, based 
on gadolinium, leads to high quality angiograms, obtained 
in a very short time and extremely reproducible [35]. It 
also helps obtaining multiplanar sections and achieving 
3D reconstructions. It is an optimal method in detecting 
asymptomatic aneurysms for patients with high risk, such 
as those with Marfan syndrome or inflammatory diseases 
(Takayasu disease, giant cell arteritis). 

Digital angiography remains the best performing 
method in the diagnosis of splanchnic aneurysms. Its 
disadvantages are the invasive character and the use of 
iodated contrast substances, even if the dose is smaller and 
the toxicity is low. The progress in the past few years is 
mostly represented by the in bolus administration of the 
contrast, the fast image acquisition, the high resolution, the 
computed image processing, and the 3D reconstruction. 
Simultaneously, catheters with small diameter have been 
modernized, allowing the use of peripheral approaches 
- such as the radial artery - as well as the supra-selective 
injection of contrast substances in some hardly accessible 
interest areas [30].  

Conclusion
Splanchnic aneurysms are rare diseases, but with a 

high mortality risk. Their diagnosis is possible by means 
of any imaging technique. Ultrasonographic examination 
is usually the first investigation. By combining Doppler 
ultrasonography, as a screening method, with an advanced 
sectional technique – CT or MRI – in order to provide a 
diagnosis, a standard procedure arises for the early detection 
and optimal treatment of splanchnic aneurysms. 
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