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Introduction: Splenic artery aneurysms (SAAs) account for more than half of all visceral artery aneurysms. Small
SAAs are usually asymptomatic, but giant aneurysms are more likely to cause symptoms and result in life-
threatening complications; these aneurysms treatment can be challenging. Splenic artery aneurysms treatment
includes laparotomy, laparoscopy, or endovascular techniques.

Case presentation: This case series reports the details of successful management of three patients with huge splenic
artery aneurysms who underwent hybrid surgery, endovascular inflow control with a balloon, and open aneu-
rysm resection.

Discussion: Although endovascular treatment options are increasingly favored, only selected aneurysms are
suitable for these procedures, as marked tortuosity of the artery or SAA in the proximal splenic artery may not be
suitable for endovascular management.

Conclusion: Open surgery escorted by endovascular techniques can be considered an ideal treatment of SAA in the

proximal region of the splenic artery.

1. Introduction

The splenic artery aneurysm is defined as when a focal dilatation is
observed, and its diameter is >50% of the normal vessel diameter [1].
Splenic artery aneurysms (SAAs) are the third most frequent intra-
abdominal aneurysm and the most common (46-60%) of all visceral
artery aneurysms. Although rare, SAAs can potentially be life-
threatening due to spontaneous intraperitoneal rupture, rupture into
the neighboring hollow organs, and fistulization into the pancreatic duct
[2]. Most small SAAs are asymptomatic and are therefore diagnosed
incidentally during radiologic investigations. In contrast, giant (>5 cm)
SAAs are symptomatic and can result in life-threatening complications
[3].

Treatment of an SAA includes laparotomy, laparoscopy, or endo-
vascular techniques [4]. Historically, surgery was the most utilized
approach, depending on the patient's overall health condition and
comorbidities. Recently, with the evolution of interventional angiog-
raphy, most visceral aneurysms are treated by angiography [5]. How-
ever, only selected aneurysms are suitable for these procedures, as
marked tortuosity of the artery or SAA in the proximal splenic artery

may not be suitable for endovascular management [6,7].

The current study reports the details of successful management of
three patients with huge splenic artery aneurysms. This case series has
been reported in line with the PROCESS 2020 (www.processguideline.
com) criteria [8].

2. Case presentation
2.1. Case 1

A 73-year-old man was referred to our surgery clinic because of
upper left abdominal pain, dyspepsia, and fatigue with a 6-month
duration. A contrast-enhanced computed tomography (CT) scan of the
abdomen indicated the presence of a splenic artery aneurysm with the
largest diameter of approximately 73 mm in proximal of the splenic
artery (Fig. 1).

The procedure included a deflated balloon attached to a catheter
passing over a guidewire into the splenic artery just before the aneurysm
and then inflated to a fixed size (7 * 40 mm) as proximal control. Then in
laparotomy, the distal part was ligated, and the proximal part, according
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2.2. Case 2

A 56-year-old male who presented with a sudden onset of severe
abdominal pain was referred to our hospital. His past medical history
was unremarkable in computed tomography angiography (CTA), a giant
proximal SAA was diagnosed (Fig. 3).

We considered endovascular treatment. Angiography was carried
out, but because of arterial tortuosity, the wire did not pass through to

Fig. 1. Pretreatment contrast-enhanced CT is showing an aneurysmatic dilation
(73 * 63 mm) in the proximal of the splenic artery.

to the inflated balloon, was found easily. After the balloon was deflated,
the proximal part of the aneurysm was ligated, and the aneurysmal part
was resected completely (Fig. 2). A repair of the splenic artery was done
after resecting the aneurysm.

Fig. 3. A preoperative CT image shows a 6-cm splenic artery aneurysm.
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Fig. 2. (A) placement of the guidewire in the aneurysm sac for positioning of the balloon; (B) endovascular proximal inflow control with the balloon (7 * 40 mm); (C)
exploring the pulseless aneurysm with laparotomy incision (midline incision); (D) opening of the aneurysm sac was performed (you can see the balloon inside of the
aneurysm); (E) aneurysm resection and proximal and distal repair of the splenic artery.
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the distal part of the artery; Hybrid surgery was the next plan. The
balloon (7 * 40 mm) expanded in the proximal part of the aneurysm,
then in laparotomy, the distal part was ligated, and the proximal part,
according to the inflated balloon, was found easily (Fig. 4). After the
balloon was deflated, the proximal part of the aneurysm was ligated, and
the aneurysmal part resected completely (Fig. 5).

2.3. Case 3

The third case was a 52-year-old man with a huge splenic artery
aneurysm that was found incidentally on imaging obtained for the
evaluation of his back pain. Contrast-enhanced CT revealed an aneu-
rysm in proximal of the splenic artery with a maximum diameter of 60
mm (Fig. 6). We proceeded to use the principles of both open and
endovascular techniques; proximal control by balloon (Fig. 7) and open
aneurysm resection.

All patients were
complications.

discharged with no procedure-related

3. Discussion

The incidence of splenic artery aneurysms is unclear, and various
studies of autopsies and angiography indicate rates of 0.01 to 0.20% and
0.78 to 0.80%, respectively [9]. Dr. Chaer commented in the society for
vascular surgery announcement, ‘Nearly one-fourth of visceral artery
aneurysms reported have presented with rupture and the mortality rate
of these diagnosed ruptures is at least 10%, probably higher’ [10].

SAAs have a female predominance and are four times more frequent
in women, whereas giant SAAs are 1.78 times more frequent in men
[11]. SAAs can be diagnosed at any age but are more commonly seen in
the fifth and sixth decades with a mean age of presentation of 52 years
[6]. As in the current case series, all patients were male with giant SAAs
(>5 cm) with the age range of 52 to 73.

Although there is no consensus on the management of SAA patients,
irrespective of the diameter, treatment is recommended for all symp-
tomatic SAAs and all pseudoaneurysms as well as for asymptomatic
patients with lesions >2 cm (due to high risk of rupture), who are
pregnant or fertile, have portal hypertension or candidates of liver
transplantation [12].

The most frequent management options for SAAs are medical treat-
ment, close follow-up, open abdominal surgery, endovascular treatment
(coil embolization or stent), and laparoscopic surgery [3,11]. Manage-
ment of SAAs depends on various factors, including age, gender, aneu-
rysm dimension, origin, and the severity of the clinical findings and their
complications [10].

Fig. 4. Balloon proximal control.
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Fig. 6. CTA of case 3 shows the splenic artery aneurysm.

Fig. 7. Endovascular balloon occlusion for proximal control before open sur-
gery (case 3).
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Proximally located, elongated, and tortuous SAAs are suitable for
aneurysmectomy and end-to-end reconstruction without splenectomy,
though splenectomy might be added for lesions originating from the
distal two-thirds of the splenic artery. For giant SAAs or cases where a
simple aneurysmectomy is impossible due to dense strictures, preferred
treatment options include an aneurysmectomy plus splenectomy, bipo-
lar splenic artery ligation with or without aneurysmectomy, trans-
aneurysmal splenic artery ligation, or distal pancreatectomy when
necessary [12,13].

Endovascular treatment options, such as transcatheter embolization,
percutaneous injection, and endovascular stent grafts are increasingly
favored [14,15]. Embolization is the first option for asymptomatic le-
sions diagnosed incidentally, whereas transcatheter embolization is
preferred in cases involving surgical technical difficulty and in patients
at increased operative risk. The most frequent complications of trans-
catheter embolization are coil migration, aneurysm rupture, intestinal
infarct, fever, splenic infarct, and abscess formation [16]. If emboliza-
tion fails or is unsuitable, a percutaneous injection may be used, which
involves direct coil application or thrombin injection into the lesion
[14].

Most recently, endovascular stenting has been introduced as a
treatment for SAAs. This minimally invasive technique preserves splenic
perfusion by placing a stent (self-expanding and balloon-expanding) in
the aneurysm without dilating the aneurysmatic segment and minimizes
splenic infarction and abscess complications that occur with coil
embolization. However, as with embolization, the application of this
technique is limited by tortuous arteries, decreased artery dimensions,
and the location of the lesion [17].

Endovascular procedures are still considered the first choice of
treatment for splenic artery aneurysms in terms of perioperative mor-
tality and short-term outcomes. However, open surgery has advantages
for both long-term outcomes and re-intervention options during follow-
up [18]. However, in tortuosity of the artery or SAA in the proximal
splenic artery or when the endovascular techniques fail, open resection
is considered an ideal treatment of SAAs [6,19].

Laparoscopic SAA excision is a minimally invasive alternative to
open abdominal surgery, particularly during early pregnancy and with
small lesions [3,7]. However, it is contraindicated in hemodynamically
unstable patients or those at rupture risk and is not suitable for larger
aneurysms and lesions with dense adhesions to surrounding tissues.

As we carried out and upon previous studies, aneurysmectomy can
be performed safely [12]. Since the spleen has abundant collateral cir-
culation, simple ligation of the main trunk of the splenic artery does not
cause major complications, so in all of our patients with proximal part
involvement, we resected the aneurysm without splenectomy. This
method preserves the spleen, an important element of the immune
system.

4. Conclusion

In this case series, we have shown that in selected high-risk patients
with huge splenic artery aneurism, the hybrid operation of SAAs, using
an endovascular balloon for inflow control and open resection, appears
to be much safer and more effective.

After surgery, all three patients discharged with no procedure-
related complications like splenic infarction and Regular follow-up
indicated a satisfactory result. Long term results of any of these in-
terventions remain unknown.

Consent

Written informed consent was obtained from the patient for publi-
cation of this case series and accompanying images. A copy of the
written consent is available for review by the Editor-in-Chief of this
journal on request.
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