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Treatment of aneurysms in the splenic and renal arteries in a
single operation: case report and review
Tratamento de aneurismas de artéria esplênica e renal no mesmo tempo operatório:
relato de caso e revisão
Sergio Quilici Belczak1,2 

Abstract

Visceral and renal artery aneurysms are rare (0.01 to 2%) and their risk of rupture varies between different types and
depending on their anatomy and patient context (comorbidities, pregnancy, and liver transplant history). Mortality
due to rupture of these aneurysms is around 25%. New techniques and materials derived from neurointervention seem
to be promising options for treatment of these aneurysms. In this context, we report the case of a patient undergoing
endovascular treatment of both splenic artery and renal artery aneurysms during the same procedure, using Solitaire
stents and controlled release coils in both repairs. The patient recovered well with both aneurysms adequately treated.
In conclusion, endovascular treatment of splenic and renal artery aneurysms during the same operation is feasible and
has proved safe and effective in the case reported.
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Resumo

Aneurismas de artérias viscerais e renais são raros (0,01 a 2%) e seu risco de ruptura varia entre os diferentes tipos e
de acordo com sua anatomia e contexto do paciente (comorbidades, gravidez e histórico de transplante hepático).
A mortalidade decorrente da ruptura desses aneurismas é em torno de 25%. Novas técnicas e materiais derivados da
neurointervenção parecem alternativas promissoras para o tratamento desses aneurismas. Neste contexto, relatamos
um caso de paciente submetida a tratamento endovascular no mesmo procedimento de aneurisma de artéria esplênica
e de artéria renal com a utilização de stent Solitaire (Medtronic, Minneapolis, EUA) e molas de liberação controlada
Ruby (Penumbra, Alameda, EUA). A paciente apresentou boa evolução com ambos aneurismas tratados de forma
adequada. Em conclusão, o tratamento endovascular de aneurismas de artéria esplênica e renal no mesmo tempo
operatório é exequível e demonstrou segurança e efetividade no caso relatado.
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INTRODUCTION
Visceral and renal artery aneurysms (VRAAs)
are considered rare, with an approximate incidence
of 0.01 to 2% of the population.1 However, a 10.4%
incidence of splenic aneurysms was observed in
autopsy studies.2
Treatment of VRAAs can be conducted using either
open or endovascular techniques. There is a tendency
to use endovascular treatment because of its lower
morbidity and, more recently, to use materials that are
normally used to treat cerebral aneurysms, which has
brought countless advantages, such as smaller profiles
and greater flexibility and navigability of devices
with lower rates of complications.3-7 It remains a
challenge to define which cases should be treated and
which should be monitored and nowadays knowledge
related to new materials and techniques should be
an influential factor in this decision. Against this
background, and with the patient’s consent, we report
a case in which treatment of aneurysms involving
the renal and splenic arteries was accomplished in a
single operation, and supplement it with a review of
the literature on the subject.

CASE DESCRIPTION
The patient was a 34-year-old female who had
never been pregnant but was planning to become
pregnant the following year. During investigation
of suspected kidney stones, a wide-necked saccular
aneurysm of the splenic artery measuring 2.8 cm and a
saccular aneurysm of the renal artery measuring 1.9 cm
were identified (Figure 1). Faced with concomitant

aneurysms in both the splenic and renal arteries,
fibromuscular dysplasia etiology was suspected and,
because of the diameter and asymmetrical saccular
morphology of the aneurysms, surgical endovascular
treatment was recommended. The patient underwent
endovascular repair of both aneurysms during the
same surgical operation. Initially, right femoral access
was obtained with a 5F introducer and then a cobra
catheter was used to catheterize the splenic artery.
This access was used to advance the microcatheter
and then, initially, the Solitaire stent (Medtronic,
Minneapolis, USA) was deployed, fixing it distally
to the artery and proximally to the aneurysm neck.
A PX Slim 2.6 Fr (Penumbra) microcatheter was
advanced through the mesh of the stent and, once
its location in the aneurysm sac had been confirmed,
it was used to perform embolization with Ruby
(Penumbra, Alameda, USA) controlled release coils.
Finally, the microcatheter was tractioned to conduct
control angiography, which showed patency of the
vessel treated, perfusion of the organ, and embolization
of the aneurysm (Figures 2A, 2B, and 2C). The same
sequence was repeated to treat the renal artery
aneurysm (Figures 3A, 3B, and 3C), comprising a
total operation duration of 150 minutes to treat both
aneurysms (Figure 4). The procedure was conducted
in a hemodynamics room (equipped with a Philips
Allura FD20 X-ray system) and a total of 48 mL of
contrast was used. The patient recovered well, with
renal function unimpaired, and was discharged on the
following day with double platelet antiaggregation.
Control Doppler ultrasound conducted after 1 week
showed exclusion of both aneurysms, patency of the

Figure 1. Angiotomography reconstruction showing aneurysms involving the splenic and renal arteries.
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Figure 2. Images of endovascular treatment of the splenic artery aneurysm. (A) Initial arteriography; (B) Image showing the Solitaire
stent well-located and fixed distally to the artery and proximally to the aneurysm neck (black arrows) and Ruby controlled
release coils in the aneurysm interior (white arrow); (C) Control angiography showing exclusion of the aneurysm and patency of
the splenic artery.

Figure 3. Images of endovascular treatment of the renal artery aneurysm. (A) Initial arteriography; (B) Image showing the Solitaire
stent well-located and fixed distally to the artery and proximally to the aneurysm neck (black arrows) and Ruby controlled release
coils in the aneurysm interior (white arrow); (C) Control angiography showing exclusion of the aneurysm and patency of the renal
artery.

Figure 4. Fluoroscopy image at the end of the procedure showing coils and stents in the left hypochondrium and right flank.
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Figure 5. (A) Postoperative control Doppler ultrasonography images showing good perfusion of the splenic parenchyma;
(B) Postoperative control Doppler ultrasonography images showing good perfusion of the renal parenchyma.

vessel treated, and adequate perfusion of the organs
(Figures 5A and 5B). The patient has been in outpatients
follow-up for 90 days and remains asymptomatic.

DISCUSSION
Visceral and renal artery aneurysms are rare and
their natural history has not yet been completely
understood. Studies have found evidence of higher
prevalence among female patients, which is probably
because fibromuscular dysplasia is an important cause in
many cases of renal and splenic aneurysms.7,8 The first
description of AAVR was written by Beaussiers, in
1770, after finding an aneurysm of the splenic artery
during an autopsy. In 1971, Quincke described the
classic triad of jaundice, biliary colic and gastrointestinal
bleeding, caused by rupture of a hepatic aneurysm.
Kehr conducted the first successful surgical treatment
of a hepatic aneurysm with ligature, in 1903.3,4
As use of computed tomography and magnetic
resonance has grown, incidental findings of AAVR have
increased considerably. The majority are asymptomatic
or have nonspecific symptomology, which makes
early diagnosis less likely. However, in some cases,
a range of symptoms can occur, depending on the
site of the aneurysms. Mortality from AAVR rupture
is approximately 25%, but there are reports that it
varies depending on the vessel involved.5 The risk
of rupture of these aneurysms depends on their size,
the speed at which they are growing, and the patient’s
comorbidities. For example, it is known that patients
with a history of liver transplantation or of pregnancy
are at elevated risk of rupture of splenic aneurysms.6

It should also be borne in mind that the great majority
of these aneurysms are saccular, which puts them
at greater risk of rupture, and that the diameters of
these vessels reduce in diameter distally, so the same
diameter can have a greater risk of rupture at different
sites in these vessels.1,5
Indications for treatment include diameter exceeding
2 cm or evidence of growth. Presence of symptoms or
complications of AAVR, such as arterial thrombosis
or visceral infarction, may also indicate a need for
treatment. Similarly, pregnancy and history of liver
transplantation should also be considered, particularly
in patients with splenic aneurysms.
Several endovascular techniques have been
described for treatment of these aneurysms and the
choice depends on the characteristics of the aneurysms,
the patient’s vascular anatomy, operator experience,
and the technology available.7-9 Morphology, size,
diameter of the neck, aneurysm site, organs involved,
and presence of downstream branches are determinant
factors of which endovascular strategy should be
employed.9,10
Saccular aneurysms with narrow necks (proportion
aneurysm sac:neck > 2) are candidates for primary
embolization of the aneurysm sac with coils or liquid
embolic agents.8 Saccular aneurysms with wide
necks are assigned to techniques for remodeling the
neck with the aid of stents or balloons to perform
embolization of the aneurysm sac with coils or liquid
agents.10-12 Although described in the literature, we did
not conduct embolization with liquid embolization
agents in any of the cases in this series. Using
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stents originally employed for neurointervention
procedures, such as the Solitaire and Lvis, offers
great navigability and flexibility, passing through
microcatheters. The Solitaire also offers the great
advantage that it can be repositioned even after it
has been fully released. However, more studies of
the long-term results of use of these stents in AAVR
are needed.7 We were unable to find any reports in
the literature on treatment of aneurysms in both the
splenic and renal arteries during the same surgical
operation using these devices.
Covered stents have classically been described
for treatment of aneurysms. However they are rarely
feasible in bifurcations or when the aneurysm has several
downstream branches. The need for a 15 mm landing
zone and the rigidity and difficulty of navigation of
their deployment systems limit their use.13 Another
concern is the rate of occlusion of these stents, with
reported incidence of up to 17%.14
Recent technological advances involve endovascular
techniques using flow-modulating stents. These stents
have multiple layers specifically designed to reduce
the velocity of flow in the interior of the aneurysm
sac, provoking thrombosis and maintaining the flow
through the principal artery and its branches. These
stents are widely used in neurointervention, but there
is still little evidence on their use in peripheral vessels,
with small case series and reports.15-17
There is no consensus protocol for follow-up of
these aneurysms treated using endovascular techniques.
Angiotomography can provide considerable information,
but creation of artifacts generated by the metals used
to make coils and stents can interfere with viewing.
Furthermore, in this context, Doppler ultrasonography
conducted by an experienced physician can provide
additional information, for example, on flow in the
interior and distal to the stent and on whether there
is any residual flow in the interior of the aneurysm
sac.18,19
Overall, endovascular treatment for AAVR appears
to be a good alternative to open treatment. In the case
described here, using stents and coils to treat both
aneurysms proved effective during treatment and over
short-term follow-up. All techniques have their particular
characteristics, with advantages and disadvantages,
and which technique to employ should be decided
on a case-by-case basis. Use of new techniques and
materials adopted from neurointervention appears
to be a promising options for complex aneurysms
with large necks and downstream branches, but
prospective, randomized, multicenter studies are
needed. In conclusion, endovascular treatment of
aneurysms of the splenic artery and the renal artery
during the same surgical operation is possible and
proved its safety and efficacy in the case reported here.
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