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ABSTRACT

Introduction: Splenic artery aneurysm is more frequently
diagnosed today with the advancement and liberal use of
imaging modalities. A symptomatic aneurysm, an aneu-
rysm of any diameter in a pregnant woman or a woman of
childbearing age, and an aneurysm �2 cm are all strong
indications for surgery because of a significantly increased
risk for splenic artery rupture.

Case Description: A 35-year-old, morbidly obese, Afri-
can American woman presented with constant left flank
pain for 4 weeks. Angiography confirmed a 2.5-cm splenic
artery aneurysm near the splenic hilum. Because angio-
embolization was unlikely to succeed because of exten-
sive collaterals and the aneurysm’s proximity to the
splenic hilum, laparoscopic excision of the aneurysm with
splenectomy was performed.

Discussion: We report the successful laparoscopic surgi-
cal treatment of a 2.5-cm splenic artery aneurysm. Any
splenic artery aneurysm with a significantly increased risk
of rupture requires a prompt intervention. Although per-
cutaneous embolization of the splenic artery is the most
frequently applied therapy today, surgical repair is pre-
ferred for all symptomatic aneurysms because of the
greater likelihood of success.
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INTRODUCTION

Splenic artery aneurysm (SAA) is the most common
splanchnic arterial aneurysm, accounting for approxi-
mately 60% of all visceral aneurysms, and is the third most
common abdominal aneurysm, after aortic and iliac artery
aneurysms.1,2 The incidence of SAA has been reported to
be between 0.02% and 10.4% in the general population,
with a prominent occurrence in multiparous women.1 The
increase in the incidence of SAA in the past decade can be
attributed to the technical advancement and more fre-
quent use of imaging modalities. Most patients with SAAs
are asymptomatic. However, a symptomatic aneurysm, an
aneurysm of any diameter in a pregnant woman or a
woman of childbearing age, and an aneurysm �2 cm are
all strong indications for surgery because of a significantly
increased risk for splenic artery rupture.1 Various treat-
ment options for SAA include endovascular management,
laparoscopic surgery, and open surgery.3 We report the
successful laparoscopic surgical treatment of a 2.5-cm SAA
near the splenic hilum by en bloc resection of the SAA and
the spleen.

CASE REPORT

A 35-year-old, morbidly obese, African American woman
presented with constant left flank pain, which she had had
for 4 weeks. She had no significant medical history and no
family history of aneurysm or connective tissue disorder.
Physical examination was benign. Computed tomography
showed no obvious disease processes except a question-
able aneurysm of the splenic artery, and subsequent com-
puted tomography angiography confirmed a 2.5-cm SAA
near the splenic hilum (Figure 1). A multidisciplinary
discussion among the primary admitting team, the vascu-
lar surgeon, the general surgeon, and the interventional
radiologist resulted in a recommendation of angioembo-
lization as the treatment of choice. However, after visceral
angiography, the interventional radiologist believed that
angioembolization was unlikely to succeed in this case
because of extensive collaterals. Surgical options, includ-
ing open aneurysm excision or laparoscopic en bloc re-
section with the spleen because of the hilar location of the
aneurysm, were discussed with the patient. The laparo-
scopic approach was offered based on reports of success-

Department of General Surgery, Arrowhead Regional Medical Center/Kaiser Per-
manente Fontana Medical Center, Fontana, CA, USA (Drs. Kim, Johna).

Address correspondence to: Youngjin Kim, MD, Department of General Surgery,
Kaiser Permanente Fontana Medical Center, 9985 Sierra Ave, Fontana, CA 92335,
USA. Telephone: (909) 427-5626, Fax: (909) 427-4065, E-mail: y32kim@gmail.com

DOI: 10.4293/108680812X13517013317392

© 2013 by JSLS, Journal of the Society of Laparoendoscopic Surgeons. Published by
the Society of Laparoendoscopic Surgeons, Inc.

JSLS (2013)17:132–134132

CASE REPORT



ful treatment of SAA with the risk of rupture, which is
difficult to treat with interventional radiology therapy.4 On
laparoscopy, the aneurysm was found to be partly em-
bedded in the tail of the pancreas and the hilum of the
spleen. The spleen appeared to be normal in size and
texture. The aneurysm was excised en bloc with the
spleen because the aneurysm was too close and tethered
to the hilum, where isolation of the aneurysm would be
dangerous and ultimately unnecessary. The SAA was iden-
tified and dissected ex vivo to confirm the removal of the
aneurysm (Figure 2). The surgery was complicated by
the patient’s shortness of breath due to pulmonary atelec-
tasis. She eventually recovered and was discharged home
on postoperative day 5.

DISCUSSION

SAA is the most frequently encountered type of splanch-
nic artery aneurysm and is the third most common ab-
dominal aneurysm, after aortic and iliac artery aneu-
rysms.1 Female patients are 4 times more likely to have
SAAs than male patients. An increased incidence of SAAs
has been associated with several conditions, including
pregnancy, degenerative atherosclerosis, portal hyperten-
sion, medial fibrodysplasia, arteritis, collagen vascular dis-
ease, �1-antitrypsin deficiency, and pancreatitis. Less
common causes include idiopathic dissection, septic em-
boli, essential hypertension, polyarteritis nodosa, systemic
lupus erythematosus, Ehlers-Danlos syndrome, and neu-
rofibromatosis. Pseudoaneurysms of the splenic artery are
most often caused by chronic pancreatitis or by trauma.5

More than two-thirds of aneurysms of the splenic artery
are true aneurysms. They are usually saccular and occur at
a bifurcation in the splenic hilum.6 The true cause of SAA
formation is unclear. However, an increase in splenic

blood flow may play a role in the development of SAA in
patients with portal hypertension due to liver cirrhosis or
transplantation. In addition, the increased prevalence in
multiparous women may be related to increased splenic
blood flow and the effects of estrogen on the elastic tissue
of the tunica media.7

SAA rupture has been associated with aneurysm size �2
cm, pregnancy, history of liver cirrhosis or transplantation,
and �1-antitrypsin deficiency. The overall risk for rupture
is 5%. Evidence in the literature indicates that pregnant
patients are at high risk for rupture of SAAs, with a ma-
ternal mortality rate near 70% and an even more devas-
tating fetal mortality rate of 90% to 95%.8 SAA, once mostly
found incidentally at autopsy, is more frequently diag-
nosed with the technical advancement of diagnostic im-
aging, prompting an earlier intervention for those at an
increased risk for SAA rupture.

Traditionally, open laparotomy with either aneurysm liga-
tion alone or splenectomy with ligation was the gold
standard for the management of SAA. Today, various ther-
apeutic options are available for SAA, including noninva-
sive endovascular management and laparoscopic or open
surgery with or without splenectomy.9 Percutaneous em-
bolization of the splenic artery is the most frequently
applied therapy. It may be performed for all SAAs except
those located at the splenic hilum.10 Aneurysm of the
proximal splenic artery can be treated with simple ligation

Figure 2. Isolated SAA after en bloc resection of aneurysm and
spleen.

Figure 1. Coronal computed tomography image showing large
aneurysm of splenic artery.
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or aneurysmectomy, but those involving the hilum require
splenectomy.3 Most recently, stent grafts and covered
stents have been used with success, especially in the
presence of portal hypertension, because the extensive
collateral circulation that develops with portal hyperten-
sion makes surgery more difficult.11 Surgical repair is pre-
ferred for all symptomatic aneurysms because of the
greater likelihood of success.5 Rarely, aneurysmectomy
with end-to-end anastomosis may be used when the SAA
is not intrasplenic or in the hilum.

Since the first successful laparoscopic-assisted SAA resec-
tion performed in 1993 by Saw et al.,12 simple laparo-
scopic ligation of the artery proximal to the SAA and SAA
resection with or without splenectomy have been con-
ducted with increasing frequency. In experienced hands,
laparoscopic surgery is a simple, safe, minimally invasive
technique, with rapid recovery, decreased postoperative
pain, and shorter hospital stay compared with the open
technique.13 Some authors have advocated a tangential
stapler resection of sacciform aneurysms to preserve
splenic flow, but others worry that this type of laparo-
scopic treatment leaves behind part of the aneurysmal
artery and therefore might contribute to recurrence.14,15

Ligation of the proximal and distal segment is considered
safer in lesions of the medial third, because these are often
adherent to the pancreas. However, the risk of pancreatic
injury during the laparoscopic dissection of an SAA is
more theoretical than real because the splenic artery runs
separate from the pancreatic parenchyma and a plane can
always be found between the two. Ligation is feasible in a
mid-SAA by stapling or clipping the inflow and outflow.

Preservation of the spleen should be attempted unless the
SAA is located deep within the splenic hilum.16 Most
recent reviews of laparoscopic surgery for SAAs show
successful laparoscopic treatment of hilar SAAs with sple-
nectomy and some even with distal pancreatectomy for
SAAs too difficult to treat with interventional radiology
therapy.4 In case of splenic artery pseudoaneurysm, most
often caused by chronic pancreatitis or trauma, SAA re-
section with splenectomy with or without distal pancre-
atectomy is recommended because of the higher risk of
recurrence and complications.17

CONCLUSION

SAA requires prompt attention for patients at increased
risk for rupture. Endovascular management is the least
invasive and most applied therapy. However, for more
complicated cases, laparoscopic surgery should be con-
sidered as the next best option.
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