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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 esplénica e renal no mesmo tempo operatorio:
relato de caso e reviséo

Sergio Quilici Belczak'

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 sio 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 histérico de transplante hepatico).
A mortalidade decorrente da ruptura desses aneurismas é em torno de 25%. Novas técnicas e materiais derivados da
neurointervencgdo 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 esplénica
e de artéria renal com a utilizagao de stent Solitaire® (Medtronic, Minneapolis, EUA) e molas de liberagio controlada
Ruby® (Penumbra, Alameda, EUA). A paciente apresentou boa evolugido com ambos aneurismas tratados de forma
adequada. Em concluséo, o tratamento endovascular de aneurismas de artéria esplénica e renal no mesmo tempo
operatorio é exequivel e demonstrou seguranca e efetividade no caso relatado.
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INTRODUCTION

Visceral and renal artery aneurysms (VRAASs)
are considered rare, with an approximate incidence
0f 0.01 to 2% of the population.! However, a 10.4%
incidence of splenic aneurysms was observed in
autopsy studies.’

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.?” 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
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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
ofthe 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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B RIGHT KIDNEY AFTER EMBOLIZATION OF ANEURYSM

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.”® 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#

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.’ 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.®

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.'?

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.”® 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.>!°

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.® 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.'"!? 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.” 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.!*> Another
concern is the rate of occlusion of these stents, with
reported incidence of up to 17%.'

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.'>!’

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.lS,lQ

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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Treatment of aneurysms in the splenic and renal arteries in a single operation:
case report and review
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Resumo

Aneurismas de artérias viscerais e renais sdo 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 histérico de transplante hepatico).
A mortalidade decorrente da ruptura desses aneurismas é em torno de 25%. Novas técnicas e materiais derivados da
neurointervencao 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 esplénica
e de artéria renal com a utilizagao de stent Solitaire® (Medtronic, Minneapolis, EUA) e molas de liberacio controlada
Ruby® (Penumbra, Alameda, EUA). A paciente apresentou boa evolugido com ambos aneurismas tratados de forma
adequada. Em concluséo, o tratamento endovascular de aneurismas de artéria esplénica e renal no mesmo tempo
operatorio é exequivel e demonstrou seguranca e efetividade no caso relatado.

Palavras-chave: procedimentos endovasculares; embolizagdo terapéutica; aneurisma.

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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INTRODUGAO

Os aneurismas de artérias viscerais ¢ renais
(AAVRs) sdo considerados raros, com uma incidéncia
aproximada em 0,01 a 2% da populagao'. Entretanto,
em estudos de autdpsias, evidenciou-se a incidéncia
de aneurismas esplénicos em 10,4%?.

O tratamento dos AAVRs pode ser realizado tanto
de forma aberta como endovascular. Atualmente ha
uma tendéncia a realizar a terapéutica endovascular
em decorréncia de sua menor morbidade e, mais
recentemente, em utilizar materiais que sdo usualmente
empregados no tratamento de aneurismas cerebrais,
0 que vem conferindo iniimeras vantagens, como
diminuicdo do perfil dos materiais e maior flexibilidade
e navegabilidade dos dispositivos com baixas taxas
de complicagdes®’. Definir quais casos devem ser
tratados e quais devem ser acompanhados ainda
permanece um desafio, e atualmente os conhecimentos
relacionados a novos materiais e técnicas devem ser
fatores influentes nessa decisdo. Neste contexto, com
consentimento da paciente, relatamos um caso de
tratamento no mesmo ato cirurgico de aneurismas
de artérias renal e esplénica, acompanhado de uma
revisdo de literatura sobre o tema.

DESCRICAO DO CASO

Paciente do sexo feminino, de 34 anos, nuligesta,
com planejamento de engravidar no proximo ano e em
investigagdo de suspeita de urolitiase identificou um
aneurisma sacular de colo largo de artéria esplénica
de 2,8 cm e um aneurisma sacular de artéria renal de
1,9 cm (Figura 1). Frente a presenca de aneurisma
concomitante em artéria esplénica e artéria renal,
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suspeitou-se de etiologia de displasia fibromuscular
e, em decorréncia do didmetro e morfologia sacular
assimétrica dos aneurismas, indicou-se tratamento
cirargico mediante terapia endovascular. A paciente,
entdo, foi submetida a correcdo endovascular
de ambos aneurismas no mesmo ato cirurgico.
Inicialmente, realizou-se um tnico acesso femoral
direito com introdutor 5F e, com cateter cobra, a
artéria esplénica foi cateterizada. Através desse
acesso, passou-se o microcateter e inicialmente o
stent Solitaire® (Medtronic, Minneapolis, EUA)
foi implantado, fixando-se distalmente a artéria e
proximalmente ao colo do aneurisma. Através da
malha do stent, passou-se o microcateter PX Slim®
2.6 Fr (Penumbra, Alameda, EUA) e, confirmada pela
angiografia a localizagdo do microcateter no saco do
aneurisma, procedeu-se a embolizagdo com molas de
liberagdo controlada Ruby® (Penumbra, Alameda,
EUA). Finalmente, tracionou-se o microcateter para
realizagdo de angiografia de controle evidenciando
perviedade do vaso tratado, perfusdo do o6rgdo e
embolizacdo do aneurisma (Figura 2A, 2B e 2C).
A mesma sequéncia foi realizada para o tratamento
do aneurisma de artéria renal (Figura 3A, 3B e 3C),
compondo um total de 150 minutos de procedimento
para tratamento de ambos aneurismas (Figura 4).
O procedimento foi realizado em hemodinamica
(equipamento Philips Allura FD20), sendo utilizado,
no total, 48 mL de contraste. A paciente apresentou
boa evolucdo, permanecendo com fungdo renal
inalterada e recebendo alta no dia seguinte com dupla
antiagrega¢ao plaquetaria. Foi realizado Doppler de
controle 1 semana depois, evidenciando exclusao dos
aneurismas, perviedade do vaso tratado ¢ adequada

Figura 1. Reconstrugdo de angiotomografia evidenciando aneurisma em artéria esplénica e artéria renal.
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Figura 2. Imagens do tratamento endovascular do aneurisma de artéria esplénica. (A) Arteriografia inicial; (B) Imagem evidenciando
stent Solitaire® bem alocado fixando-se distalmente & artéria e proximalmente ao colo do aneurisma (setas pretas) e molas de
liberagdo controladas Ruby® no interior do aneurisma (seta branca); (C) Angiografia de controle evidenciando exclusio do
aneurisma e perviedade da artéria esplénica.

Figura 3. Imagens do tratamento endovascular do aneurisma de artéria renal. (A) Arteriografia inicial; (B) Imagem evidenciando
stent Solitaire® bem alocado, fixando-se distalmente na artéria e proximalmente ao colo do aneurisma (setas pretas) e molas
de liberagao controladas Ruby® no interior do aneurisma (seta branca); (C) Angiografia de controle evidenciando exclusio do
aneurisma e perviedade da artéria renal.

Figura 4. Imagem de fluoroscopia ao final do procedimento evidenciando as molas e os stents em hipocédndrio esquerdo e flanco
direito, respectivamente.
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RIM DIR POS EMB ANéRISMA

Figura 5. (A) Imagens de ultrassonografia Doppler de controle pés-operatorio, evidenciando boa perfusao do parénquima esplénico;
(B) Imagens de ultrassonografia Doppler de controle pos-operatério, evidenciando boa perfusio do parénquima renal.

perfusdo dos orgaos (Figura 5A e 5B). A paciente
encontra-se em acompanhamento ambulatorial ha
90 dias e permanece assintomatica.

DISCUSSAO

Os AAVRs sdo raros e sua historia natural ainda ndo
¢ completamente compreendida. Estudos evidenciam
prevaléncia maior em pacientes do sexo feminino, o
que deve ser decorrente da displasia fibromuscular
ser causa importante em muitos casos de aneurismas
renais e esplénicos’®. A primeira descrigdo de AAVR
foi feita por Beaussiers em 1770, quando encontrou
um aneurisma de artéria esplénica em uma autopsia.
Em 1971, Quincke descreveu a classica triade de
ictericia, colica biliar e sangramento gastrointestinal,
causada pela ruptura de um aneurisma hepatico. Kehr
realizou o primeiro tratamento cirurgico bem-sucedido
de um aneurisma hepatico com ligadura em 190334,

Com a crescente realizacdo de tomografia
computadorizada e ressonancia magnética, o achado
incidental de AAVR aumentou muito. A maioria sdo
assintomaticos ou com sintomatologia inespecifica, o
que dificulta o diagnostico precoce. Porém, em alguns
casos, diferentes sintomas podem ocorrer, dependendo
da localizacdo dos aneurismas. A mortalidade
decorrente da ruptura de AAVR ¢ aproximadamente
25%; entretanto, ha relatos de que ela varia de
acordo com o vaso acometido’®. O risco de ruptura
desses aneurismas depende do seu tamanho, da sua
velocidade de crescimento e das comorbidades do
paciente. Sabe-se, por exemplo, que, em pacientes
com historico de transplante hepatico ou gestacdo, ha

risco elevado de ruptura de aneurismas esplénicos®.
Deve-se considerar também que a grande maioria
desses aneurismas ¢ sacular, o que lhes confere maior
risco de ruptura, e que estes vasos vao diminuindo os
diametros em suas por¢des mais distais de tal forma
que o mesmo didmetro confere maior risco de ruptura
em diferentes localiza¢Oes nesses vasos'”.

As indicagoes para o tratamento incluem diametro
maior que 2 cm ou evidéncia de crescimento.
A presencga de sintomas ou complicagdes de AAVR,
como trombose arterial e infarto visceral, podem ser
indicativos de tratamento. Da mesma forma, gestacao
e historico de transplante hepatico, em especial em
pacientes portadores de aneurismas esplénicos, devem
ser considerados.

Diversas técnicas endovasculares foram descritas para
o tratamento desses aneurismas, e a escolha depende
das caracteristicas dos aneurismas, anatomia vascular
do paciente, experiéncia do operador e tecnologia
disponivel™. Morfologia, tamanho, didmetro do colo,
localizacdo do aneurisma, 6rgdo afetado e presenca
de ramos eferentes so fatores determinantes de qual
estratégia endovascular devera ser realizada®!.

Os aneurismas saculares com colo estreito (proporgao
saco aneurismatico:colo > 2) sdo candidatos para
embolizacdo primdria do saco aneurismatico com
molas ou agentes embolicos liquidos®. Os aneurismas
saculares com colo largo sdo destinados para técnicas
de remodelamento do colo assistida por stent ou baldo
para embolizacdo com molas ou agentes liquidos
do saco aneurismatico'®'>. Apesar de descrita na
literatura, ndo realizamos em nenhum caso desta série
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a embolizacdo com agentes embolizantes liquidos.
A utilizagdo de stents, empregados primariamente
em procedimentos de neurointervengdo, como o
Solitaire® e o Lvis®, apresenta grande navegabilidade
e flexibilidade, passando no interior de microcateteres.
Inclusive, o Solitaire® apresenta a grande vantagem
de poder ser reposicionado mesmo apoés ter sido
completamente liberado. Porém, mais estudos dos
resultados a longo prazo da utilizagdo desses stents
em AAVR sio necessarios’. Ndo encontramos nenhum
relato na literatura sobre o tratamento no mesmo ato
cirargico de aneurisma de artéria esplénica e renal
com esses dispositivos.

Stents revestidos foram classicamente descritos
para o tratamento dos aneurismas; entretanto, eles
dificilmente podem ser utilizados em bifurca¢des ou
na presenca de mais ramos eferentes do aneurisma.
Anecessidade de uma zona de ancoragem de 15 mm
e arigidez e falta de navegabilidade do seu sistema
de entrega limitam o seu uso'’. Outra preocupagao é
a taxa de oclusdo desses stents com uma incidéncia
relatada de até 17%".

Os avangos tecnoldgicos recentes envolvem técnicas
endovasculares com stents moduladores de fluxo. Esses
stents apresentam multiplas camadas especificamente
desenhadas para reduzir a velocidade de fluxo no
interior do saco aneurismatico, promovendo trombose ¢
manuteng¢do do fluxo na artéria principal e seus ramos.
Eles sdo amplamente utilizados na neurointervengao,
mas sua utilizagdo em vasos periféricos ainda carece
de evidéncias, com pequenas séries e relatos'>!7.

Em relagdo ao acompanhamento desses aneurismas
tratados por técnica endovascular, ndo ha nenhum
protocolo consensual. A angiotomografia pode fornecer
diversas informagdes, mas a gera¢do de artefatos
decorrente dos metais inerentes as molas e stents pode
dificultar a visualiza¢do. Além disso, neste contexto,
arealizagdo de ultrassonografia Doppler com médico
experiente pode acrescentar informagdes, por exemplo,
o fluxo no interior e distalmente ao stent e se ha algum
fluxo no interior do saco aneurismatico'®".

Assim, o tratamento endovascular de AAVR com
técnicas endovasculares parece ser boa alternativa ao
tratamento aberto. No caso apresentado, a utilizacdo de
stent com molas para tratamento de ambos aneurismas
se mostrou efetiva no tratamento e na evolucio
a curto prazo. Todas as técnicas apresentam suas
particularidades, com vantagens ¢ desvantagens, ¢ a
indicacdo da técnica utilizada deve ser individualizada.
Autilizagao de novas técnicas e materiais derivados
da neurointervengdo parece ser uma alternativa
promissora para aneurismas complexos com colos
largos e ramos eferentes, porém mais estudos
multicéntricos prospectivos e randomizados sdo
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necessarios. Em concluséo, o tratamento endovascular
de aneurismas de artéria esplénica e renal no mesmo
tempo operatério ¢ exequivel e demonstrou seguranga
e efetividade no caso relatado.
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