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Endovascular coil embolization for an anomalous splenic

artery aneurysm with a splenomesenteric trunk
Yohei Ichikawa, MD, Yutaka Hosoi, MD, PhD, Toru Ikezoe, MD, Toshihiko Isaji, MD, PhD,
Masao Nunokawa, MD, PhD, and Hiroshi Kubota, MD, PhD, Tokyo, Japan
ABSTRACT
We present a case of a splenic artery (SA) aneurysm (SAA) that had arisen abnormally from the superior mesenteric artery
in a 63-year-old man who underwent successful endovascular treatment. Although SAAs characterized by this anatomic
abnormality are rare, in all 46 reported cases, the SAAs were located at the root of the SA and had originated abnormally
from the superior mesenteric artery. This location is different from that of orthotopic SAAs, which are mostly located in
the distal third of the SA. The differences in hemodynamics due to the anatomic abnormalities might play an important
role in the formation of the anomalous SAAs. (J Vasc Surg Cases Innov Tech 2022;8:576-9.)
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A visceral artery aneurysm (VAA) is a rare, but potentially
life-threatening, disease because of the high mortality
rate associated with rupture.1 Although splenic artery
(SA) aneurysms (SAAs) are the most common type of
VAAs, SAAs with a splenomesenteric trunk are extremely
rare.2,3 The incidence of a splenomesenteric trunk, an
anatomic anomaly in which the SA arises from the supe-
rior mesenteric artery (SMA), is quite low, occurring in
only 1% of the population.4,5

We present a case of an SAA with a splenomesenteric
trunk that was successfully treated endovascularly. Addi-
tionally, we reviewed the literature. The patient provided
written informed consent for the report of his case de-
tails and imaging studies.

CASE REPORT
A 63-year-old man had presented with upper abdominal pain.

He had a history of hypertension and dyslipidemia. An

enhanced abdominal computed tomography scan confirmed

a 22-mm SAA. The SA arose from the SMA. The SAA was located

at the origin of the SA and was adjacent to the back of the

pancreatic head (Fig 1). Considering the risk of migration of the

coil to the SMA and subsequent intestinal ischemia, the decision

to initiate endovascular treatment was challenging. Informed of

the risks and benefits of both open surgery and endovascular

treatment, the patient decided to undergo endovascular treat-

ment with coil embolization.
he Department of Cardiovascular Surgery, Kyorin University.

conflict of interest: none.

ondence: Yohei Ichikawa, MD, Department of Cardiovascular Surgery,

n University, 6-20-2, Shinkawa, Mitakashi, Tokyo, Japan (e-mail:

988@ks.kyorin-u.ac.jp).

tors and reviewers of this article have no relevant financial relationships to

se per the Journal policy that requires reviewers to decline review of any

script for which they may have a conflict of interest.

287

The Author(s). Published by Elsevier Inc. on behalf of Society for Vascular

ry. This is an open access article under the CC BY-NC-ND license (http://

ivecommons.org/licenses/by-nc-nd/4.0/).

doi.org/10.1016/j.jvscit.2022.07.021
The right common femoral artery was punctured percutane-

ously under local anesthesia. Selective SMA angiography

revealed an aneurysm located on the root of the aberrant SA

that arose from the proximal SMA (Fig 2, a and b). The micro-

catheter was successfully threaded to the distal part of the SA,

through the SAA. The SAA and the SA distal to the SAA were

embolized with five coils (one 12 mm in diameter, one 9 mm

in diameter, and three 6 mm in diameter; Stryker Inc, Kalama-

zoo, MI; Fig 2, c).

Angiography showed that the SAA was completely packed

with coils, and the blood flow to the spleen was preserved

through the collateral vessels. His abdominal pain had resolved

the day after endovascular treatment, and he was discharged

without any complications. No additional medication was pro-

vided postoperatively, including no anticoagulant or antiplatelet

agents. At 3 years of follow-up after the intervention, the patient

was without SAA recurrence.

DISCUSSION
SAAs account for 60% of all VAAs and are the third

most common type of abdominal aneurysm.2,3 However,
the prevalence of all VAAs is 0.1% to 2%; therefore, SAAs
are relatively rare compared with abdominal aortic aneu-
rysms or iliac arterial aneurysms.1 Although most SAAs
will be accidentally diagnosed before the development
of symptoms, once ruptured, the mortality rate has
been as high as 30%.1 According to the Society for
Vascular Surgery guidelines, pseudoaneurysms, SAAs in
patients with symptoms, and SAAs >30 mm in asymp-
tomatic patients should be treated, although no specific
recommendations has been provided for SAAs with
anatomic abnormalities.6

The celiac artery is known to present with various
anatomic abnormalities. Normal anatomy will be present
in 85% to 89% of the population. The SMA and celiac ar-
tery arise separately from the abdominal aorta, and the
celiac artery has three branches: the left gastric artery,
common hepatic artery, and SA.4 The abnormality in
which the SA arises from the SMA, such as in the present
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Fig 1. a, Sagittal view of contrast-enhanced computed tomography scan before treatment. The splenic artery
(thin arrow) had originated from the superior mesenteric artery (SMA; thick arrow). The splenic artery (SA)
aneurysm (SAA; arrowheads) was located at the root of the SA. b,c, Axial view of computed tomography scan
showing the SAA (arrowheads) behind the pancreatic head.

Fig 2. Angiography at the site of coil embolization. a,b, A guiding sheath catheter was threaded to the origin of
the aneurysm (arrowhead) through the superior mesenteric artery (SMA; thick arrow). Thin arrow indicates distal
part of splenic artery (SA). c, The aneurysm was completely packed with coils, and the distal part of the SA was
embolized.
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case, is classified as a splenomesenteric trunk type. The
incidence of a splenomesenteric trunk has been re-
ported to be 1%.4,5 Because of the rarity of SAAs and
this anatomic abnormality, SAAs with a splenomesen-
teric trunk (anomalous SAAs) are extremely rare.
Since the first case reported by Ghatan et al7 in 1967,
only 46 cases of an anomalous SAA have been re-
ported.4,7-27 A summary of the reported cases is shown
in the Table. The mean diameter was 32.5 mm, and
63% of the patients were women. Open resection was



Table. Summary of anomalous splenic artery (SA) aneu-
rysms (SAAs; N ¼ 46)

Variable Value

Age, years 49 (22-73)

Gender

Male 17 (37.0)

Female 29 (63.0)

Symptoms

Asymptomatic 17 (37.0)

Abdominal pain 18 (39.1)

Other 11 (23.9)

Aneurysm size, mm 35.5 (20-80)

Aneurysm location

Origin of SA 46 (100)

Middle third of SA 0 (0)

Distal third of SA 0 (0)

Treatment

Surgical resection 21 (45.7)

Surgical resection þ splenectomy 4 (8.7)

Coil embolization 9 (19.6)

Hybrid therapy 2 (4.3)

Stent graft placement 7 (15.2)

Observation 3 (6.5)

Complications 0 (0)

Data presented as mean (range) or number (%).
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performed in 25 cases and endovascular treatment in 16
cases (nine coils and seven stent grafts), with no reported
complications or deaths.4-8,11-21,23-27 Since the 2000s,
endovascular treatment has been applied with
increasing frequency. Although the long-term outcomes
of stent graft placement at the SA remain unclear, the ef-
ficacy of endovascular treatment will be sufficient if the
anatomic conditions are appropriate. Thus, treating
anomalous SAAs with endovascular methods can be
challenging because of the risk of coil or stent graft
migration to the SMA. Although the present patient
had had a short aneurysmal neck, we ultimately
managed to prevent coil migration by carefully using
electric detachable coils. We did not use the balloon pro-
tection technique to avoid the risk of SMA injury. Given
that the proximal SA of our patient was extremely short,
stent graft placement in the SA was not considered.
Moreover, although combined embolization of the SA
distal to the SAA and stent graft placement in the SMA
could also have been a treatment option, we believed
that stent graft placement to the healthy SMA should
be avoided if possible owing to the risk of SMA branch
occlusion and the necessity for double antiplatelet treat-
ment after the procedure.
All the reported anomalous SAA cases, as well as our

case, had involved the root of the aberrant SA (Table).
In contrast, typical SAAs will most often be located in
the distal third of the SA. Although the reason for this dif-
ference is unclear, it has been hypothesized that congen-
ital alterations, such as arterial media dysplasia and
sudden hemodynamic changes resulting from this
anomaly, could be the primary cause of SAAs with this
anatomic anomaly.18,25 Thus, a risk could exist for the for-
mation of an aneurysm at the residual neck after endo-
vascular intervention. However, to the best of our
knowledge, no studies have reported on the long-term
course after treatment of this rare condition, which
should be the subject for further study.
In the case of an anomalous SAA characterized by a

short aneurysmal neck or an SAA close to the SMA,
open resection might be more appropriate. However,
when open surgical aneurysmal resection is performed,
special attention should be provided to avoid pancreatic
injury because anomalous SAAs will be adjacent to the
back of the pancreatic head. Furthermore, surgical revas-
cularization of the spleen must be considered in open
surgery. As shown in our present case, blood flow from
the collateral vessels, such as the left gastric artery, will
mostly preserve splenic blood flow. Therefore, no compli-
cations associated with splenic ischemia have been re-
ported, even in cases in which the SA was ligated or
embolized without splenic revascularization.
For open surgery, a more reliable method to avoid

ischemia of the spleen is to measure the blood pressure
at the distal stump of the SA. We previously reported a
case of an anomalous SAA surgically resected with
revascularization of the SA.27 In that case, the blood
pressure at the distal stump was less than one half of
the systemic blood pressure and requiring splenic arte-
rial revascularization.
CONCLUSIONS
We have presented a rare case of an anomalous SAA

located at the root of the splenomesenteric trunk and
treated successfully with endovascular coil embolization.
This anatomic feature will influence the treatment strat-
egy. Further studies are needed to elucidate the patho-
genesis of this specific anomalous aneurysm.
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