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Abstract

Splenic Artery Aneurysm (SAA) remains rare pathology. Although rare, the
SAA is the most common visceral artery aneurysm with 4:1 female-to-male
predominance, commonly located in the distal third of the splenic artery (75% of
cases). It remains asymptomatic in over 95% of patients.

Patients with this type of aneurysm often present without symptoms and the
SAAs are often found during investigation of other abdominal diseases. Multi-
slice SC angiography can clearly and accurately display the location of the SAA.
Because of the associated potentially fatal consequences, prompt management
of SAA is essential. Open and endovascular management strategies can be
applied.
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Introduction

Pathogenesis

Visceral artery aneurysms are rare and represent 0,1-0,2% of all
aneurysms [1]. Splenic Artery Aneurysm (SAA), first described in
1770 by Beussier [2], is the most common visceral artery aneurysm
(60%), followed by hepatic (20%), superior mesenteric (5,9%) and
celiac (4%) artery aneurysms [3,4]. SAA is third most common intra-
abdominal aneurysm, following aortic and iliac arteries aneurysms
[3]. The prevalence of SAA is unknown due to its asymptomatic
nature [5]. It remains asymptomatic in over 95% of patients. SAA
may be missed during the examination due to the location of the
splenic artery. Most SAA cases are undiagnosed until surgery
following rupture. SAA ruptures are rare, but associated with a high
mortality rate [6-8]. The risk of rupture is increased with pregnancy,
portal hypertension, liver cirrhosis and liver transplantation [8].

Since uncommon occurrence, SAA is rare considered in the
differential diagnosis of abdominal diseases. However, rupture can be
a catastrophic event [9] with high associated mortality [7,8].

SAA is predominantly located in the distal third of the splenic
artery (75%) (Figure 2) [8]. 20% of SAAs are located in the middle
third of the splenic artery.

Most cases of SAA are associated with atherosclerosis, although
there were reported a few cases of fibromuscular dysplasia [10].

Patients with SAA often present without symptoms and the SAAs
are found during investigation of other abdominal diseases [3].

True SAAs are usually not greater than 3cm in diameter. Mural
thrombus and calcifications frequently occurs. Splenic artery
pseudo-aneurysms are even rarer than true aneurysms, with a slight
male predominance, probably due to pancreatitis and presence of
pancreatic pseudo-cysts [8,5].

SAAs association with pregnancy

SAAs occur predominantly in younger women (58%) of child-
bearing age and has 4:1 female:male predominance. Almost a century
after the SAA was first described, Corson reported the association
between pregnancy and rupture of SAA [3,11]. The rupture is
frequently associated with pregnancy [7,12]. Up to 95% of SAAs
present during pregnancy. Among them over 95% were found
following rupture. SAA rupture during pregnancy is associated with
disproportionately high maternal (64-75%) and fetal (72,5-95%)
mortality rates [4,6,12]. Pregnancy and increasing parities are factors
associated with SAA [10].

Diagnosis

Multi-slice CT angiography can accurately and clearly display
the location of visceral artery aneurysms. Aneurysm’s shape, extend,
aneurysmal wall, course of the artery and relationship with other
vessels can be revealed (Figures 1-3) [13]. However, since the SAAs

Figure 1: Contrast-enhanced CT scanning demonstrating the saccular
aneurysm of the splenic artery (arrow).
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Figure 2: Contrast-enhanced CT scanning with tridimensional reconstruction
demonstrating the tortuous splenic artery and the saccular SAA.

Figure 3: Contrast-enhanced CT scanning demonstrating the aneurysm
of the splenic artery (arrow) and splenic antery proximally and distally
(arrowheads).

are often asymptomatic they are found during investigation of other
diseases or when rupture occurs [3].

Treatment

The first described case of successful surgical repair of the
SAA was in 1940 by McLeod [3,14]. Treatment should be offered
to patients suffering from the SAA greater than 2cm in diameter,
growing or associated with inflammation; women of childbearing age
or pregnant (prior to the 3rd trimester of gestation); symptomatic
patients and in case of portal hypertension [3,15].

SAA is associated with operative mortality rate of 25% when
ruptured, comparing to 0,5% for non-ruptured cases [3,4]. When
rupture occurs during pregnancy the mortality rate became
disproportionately high, with maternal mortality rate of 64-75% and
fetal mortality rate of 72,5-95% [5,7,16]. Because of the associated
potentially fatal consequences, prompt management of SAA is
essential [4,7]. Different management modalities can be applied: open
surgery and endovascular approach.

Open surgical repair (Figure 4) includes excision and repair
(patch closure or primary anastomosis) of SAA located at distal third
of splenic artery. Postoperatively CT scanning should reveal patent
splenic artery (Figures 5 and 6). When SAA is located in proximal
and medial third of splenic artery proximal and distal ligation of
aneurysm sac should be considered [8].

Figure 4: Open exposure of the SAA (ligations on splenic antery proximally
and distally from the saccular aneurysm).

Figure 5: Contrast-enhanced CT scanning with tridimensional reconstruction
revealing patent splenic artery postoperatively (arrow).

The other options for open management are ligation of the SAA
located in proximal third of splenic artery without resection of the
aneurysm sac and with preservation of splenic function [9] as well as
aneurysm resection with splenectomy for the SAA in distal third of
splenic artery [17].

Another option is endovascular repair under local anesthesia. It
has a lower success (95,2% vs 98,6%) and periprocedure mortality
rates (0,6% vs 5,0%) as well as higher late complications (9,2% vs
3,3%) and reinterventions rates (8,0% vs 2,9%) compared with open
surgery [8,15,18,19].

Covered stents, bare stents, coils, microcoils and N-Butyl
Cyanoacrylate Glue (NBCA) can be useful in management [8,19-22].
Peripheral or cardiac stent-graft deployment leads to exclusion of
the aneurysm sac. Stent graft implantation is safe and effective. The
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Figure 6: Contrast-enhanced CT scanning revealing patent splenic artery
postoperatively (arrow).

effectiveness of multilayer stents or multiple overlapping bare stents
in patient at high surgical risk was also proved. Stents can be deployed
alone or followed by a trans-stent coiling. The result is physiologic
exclusion of an aneurysm, thrombus formation and aneurysm
shrinkage. No late rupture and no ischemic damage of spleen were
observed [8,20,21]. Covered stents due to being less flexible and
requiring larger access vessels may not be possible to deliver.

The embolization of choice is use of coils and microcoils.
Embolization of ruptured SAA ensure immediate control of bleeding.
This technique can be applied regardless of the SAA location, etiology
and clinical presentation as well as patient’s general health [18].
Success rate of endovascular embolization is 95,2% [15]. In case of
procedure failure the subsequent endovascular repair at a later date
leads to successful ablation of the aneurysm sac. Minor complication
(abdominal pain, fever) may follow endovascular repair as a
manifestation of postembolization syndrome [15,18,19].

Nevertheless, due to possible ineffective or incomplete coil
embolization an increasing role of N-Butyl Cyanoacrylate Glue
(NBCA) is observed. Benefits of NBCA are reduction of procedure
time (compared with coil embolization) and enabling embolization
of distal, impossible to cathaterizate vessels. However training and
experience are of prime importance to avoid complications [19,22].

which
embolization is preferred) remain a treatment of choice for both

Endovascular  treatment  (among transcatheter
elective and acute, ruptured SAAs. In case of unfavorable anatomy
for the endovascular repair (elongated and tortuous splenic artery)

there is a room for open surgery [8,15,18,19,22,23].
Conclusion

The SAA is an uncommon asymptomatic pathology, becoming a
life-threatening, when a rupture occurs.

Due to high mortality rate in case of aneurysm rupture, even
asymptomatic SAAs should be treated.

Rapid diagnosis and treatment is of prime importance.

Open, endovascular and laparoscopic approach can be applied in
the SAA management.

Endovascular  treatment (among  which transcatheter
embolization is preferred) remain a treatment of choice for most of
elective and acute cases.
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