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Ruptured popliteal artery aneurysm in a patient with a clinical
diagnosis of Marfan syndrome

Rotura de aneurisma de artéria poplitea em paciente clinicamente diagnosticado com
sindrome de Marfan

Gabriel Paiva Duarte' 2, Jorge Ribeiro da Cunha Junior?

Abstract

The popliteal artery is the main site of occurrence of peripheral aneurysms. Acute presentations constitute a potential
threat to limb viability and to life, especially in the event of rupture. Rupture is a rare event, but one that demands
an immediate intervention decision to achieve a satisfactory treatment outcome. The gold standard treatment is
conventional surgery, effecting repair by interposition of a great saphenous vein graft. Studies conducted in recent
decades have found associations between Marfan Syndrome and peripheral aneurysms. This report presents a case
of a ruptured left popliteal artery aneurysm successfully treated in an 82-year-old patient clinically diagnosed with
previously unknown Marfan syndrome.
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Resumo

A artéria poplitea é o principal local para a ocorréncia de aneurismas periféricos. Suas formas de apresentacdo agudas
sdo potencialmente ameagadoras a viabilidade do membro e a vida, dentre as quais destacamos a sua rotura. Apesar
de ser um evento raro, sua rotura demanda rapida proposta de intervengao para satisfatorio desfecho terapéutico. O
tratamento padrdo-ouro é o cirlrgico convencional e se da pela interposicdo de veia safena magna. Trabalhos feitos
nas Ultimas décadas vém encontrando associagdes entre a sindrome de Marfan e aneurismas periféricos. Este relato
apresenta um caso de um aneurisma de artéria poplitea esquerda roto tratado com sucesso em um paciente de 82 anos
diagnosticado clinicamente como portador de sindrome de Marfan previamente desconhecida.
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INTRODUCTION

Popliteal artery aneurysm (PAA) is the most
common type of peripheral aneurysm'? and
constitutes a threat to the limb involved and, in more
severe cases, to the life of the patient. PAAs may be
asymptomatic® or may manifest acutely as medical
emergencies. Thromboembolic phenomena are the
most common causes of emergencies and ruptures
are rarer.>?

Etiology is primarily linked to atherosclerosis,' but
can also be related to inflammatory states, infectious
conditions, and connective tissue diseases.® Prevalence
is higher among men and the elderly,” and the
primary risk factors are arterial hypertension and
smoking.** Development of PAAs in patients with
Marfan Syndrome (MFS) is rare, and few cases have
been reported.” Gaertner et al.' identified one patient
with a PAA among 15 MFS patients who underwent
vascular examination using ultrasound.

CASE DESCRIPTION

An 82-year-old male patient presented at the
emergency department complaining of pain in his left
leg. He reported painful swelling in both popliteal fossae
that had emerged 2 years previously and increased
in size thereafter. Around two days previously, the
swelling on the left had enlarged significantly and
become more painful. Physical examination revealed
a pulsatile tumor in the left popliteal region (Figure 1).

The patient underwent computed tomography
(CT) with contrast, showing an enlarged left popliteal
artery (LPA), with thrombus and contrast leakage
delimited by a sac (Figure 2), findings characteristic
of aruptured left PAA measuring 14.4 centimeters at
its greatest diameter. As soon as laboratory test results
had been checked and the patient had been informed
of the situation, he was transferred to the operating
room for immediate repair of the ruptured aneurysm.

The approach chosen was via medial access in the
thigh and leg, with the patient in dorsal decubitus under
general anesthesia. The aneurysm sac was identified
and then dissected until the proximal and distal portions
of the LPA were identified. Both were clamped to
control proximal and distal arterial flow (Figure 3).
The aneurysm sac was incised and its thrombotic
contents removed. A ringed polytetrafluoroethylene
(PTFE) graft was interposed between the proximal
and distal segments of the LPA (Figure 4). The patient
had previously undergone saphenectomy, precluding
use of his great saphenous vein (GSV) for grafting.

The patient was transferred to the intensive care
unit (ICU). He had persistent leukocytosis during
his stay in the ICU and we considered the possibility
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of a graft infection. On the 7th day in the ICU, he
underwent another CT of the lower extremities
with contrast. This examination showed that the
graft, the distal LPA, and its terminal branches, the
anterior tibial artery, the posterior tibial artery, and
the fibular artery, were all patent (Figure 5). These

Figure 1. Patient before operation.
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Figure 2. Lower limb computed tomography angiography with
contrast showing left and right popliteal artery aneurysms. The
left aneurysm has ruptured.
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images ruled out the hypothesis of graft infection.
The patient’s leukocytosis improved after antibiotic
therapy to treat pneumonia and he was discharged
from hospital 14 days after surgery.

During the initial physical examination, we identified
physical characteristics of MFS - arachnodactyly

Figure 3. Left popliteal artery aneurysm sac dissected with
control of proximal and distal blood flow.

Figure 4. End-to-end anastomosis of the left popliteal artery
with interposition of a polytetrafluoroethylene (PTFE) graft.

Figure 5. Postoperative coronal image showing patent graft.
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and enophthalmos. One week after surgery, another
physical examination was conducted, following
the revised Ghent Nosology diagnostic criteria for
MFS." The patient had dilation of the aortic root, with
a diameter of 48 millimeters and an aortic root z score
of 4.19. The following findings were also present:
wrist and thumb sign, valgus hindfoot deformity,
thoracic asymmetry, thoracolumbar scoliosis, and
protrusio acetabuli. These findings, in conjunction
with a z score > 2 fulfill the criteria for a clinical
diagnosis of MFS.

DISCUSSION

The popliteal artery is the most common site of
peripheral aneurysms (70 to 85%)."* Among people
who have a PAA, there is also a high prevalence
of aneurysms at other sites in the body, such as the
contralateral popliteal artery (40 to 68.9%) and the
abdominal aorta (30 to 60%).>>!213 Development of
PAA is related to atherosclerotic disease and occurs
in individuals with well-defined characteristics: male
patients, from the 7th decade of life onwards. The most
closely related risk factors are arterial hypertension
and smoking, and less closely linked factors include
traumas, inflammatory states, syphilis infection,
and connective tissue diseases, such as Marfan and
Ehlers-Danlos syndromes. %1213

Clinically, PAAs can present gradually or acutely.
Progressive presentations present with intermittent
claudication and with compressive symptoms, or
may even be asymptomatic. The most common acute
presentations or complications are linked to restriction
of arterial flow, caused by thrombosis of the artery
or distal embolization. Symptoms include pallor,
absent distal pulses, and sudden loss of strength in the
limb.' Aneurysmal rupture is a rare complication in
PAAs (0.5 to 7%)." Acute PAA presentations should
be treated as medical emergencies. Prompt resolution
is necessary because limb viability is threatened and
because of the potential threat to the patient’s life.
The diagnosis is confirmed using imaging exams capable
of showing in detail the location and morphology of
the injury. CT with contrast, duplex ultrasonography,
magnetic resonance imaging (MRI), and angiography
are the exams of choice.>'*

Prompt reestablishment of perfusion of the
limb is the basis of treatment for any of the acute
complications of a PAA. There are two groups of
treatment: conventional surgery (CS) and endovascular
repair (ER).> CS consists of anastomosis of the
two segments of the vessel, proximal and distal to
the injury, or by interposition of an autologous or
prosthetic graft. The GSV is the autologous graft
material most often used, while the prosthetic graft
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material most often used is PTFE. In our case, we
decided to use a ringed PTFE graft because the distal
anastomosis was beyond the knee joint line and a
ringed graft is less likely to kink than a non-ringed
graft. ER techniques are based on stenting the site of
injury or embolization of the aneurysm.

The gold standard treatment is CS and this
should be chosen for the majority of patients.>* ER
is preferred for patients with elevated surgical risk,
because it is a less invasive method.*'* The most
common postoperative complications are related to
hospitalization (respiratory tract infections, acute
renal failure, deep venous thrombosis), followed by
graft thrombosis, hematoma involving the surgical
wound, and problems with healing.* Use of ER
enables patients to spend less time in hospital and
is associated with lower rates of surgical wound
complications. In counterpoint, CS is associated
with lower risk of thrombosis of venous or prosthetic
grafts and better primary patency of the anastomosis
over the long term."

A meta-analysis by Leake et al.'* found a 3-year
primary patency rate of 79.4% for CS, whereas
the equivalent patency rate for ER was 68.2%.
Aulivolla et al.® reported 5-year primary patency rates
of 85% for CS and 44.4% for ER. Restricting the
analysis to the CS treatment group, Huang et al.* showed
that interposition of the GSV was superior to PTFE
grafts in terms of 5-year primary patency. Patency
using the GSV was 85%, whereas with PTFE grafts
it was 50%.

It appears that PAAs are part of a group of aneurysmal
disorders that also affect arteries in other parts of
the body. After surgical repair, 49% of patients will
develop another aneurysm within 10 years.? These
patients should undergo vascular system investigation
as routine.’

MARFAN SYNDROME

MEFS is a connective tissue disease caused by
a mutation in the FBN1 gene causing deformities
involving the bones and the pulmonary, cardiovascular,
and ocular systems.'® The FBN1 gene mutation in
MES causes changes to the fibrillin protein, which is
one of the components of the extracellular matrix of
arterial connective tissues. The vessel wall dilatations
seen in people with the syndrome are attributed to
consequences of this mutation.'®

One of the conditions associated with MFS is
dilatation of the ascending aorta, although there are
few reports of aneurysms in other arteries. We found
reports of aneurysmal dilatations in other segments
of the aorta, in visceral branches, pulmonary arteries,
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and peripheral arteries in patient with MFS, but few
reports relating the syndrome to PAAs. %1719

Yetman et al.'” conducted a study with 140 MFS
patients over the age of 18. CT or MRI images were
acquired from the base of the skull to the bifurcation
of the iliac arteries. They detected aneurysms of the
distal aorta and peripheral arteries in 31% of the
patients investigated and suggested that, in patients
with a prior diagnosis of MFS in cardiological medical
follow-up, the main cause of morbidity and mortality
is no longer dissection of the ascending aorta, but
complications related to aneurysms of the distal and
peripheral aorta, showing that it is necessary to search
for vascular abnormalities not just in the thoracic
aorta, but in the entire body.'>'” Gaertner et al.'” used
ultrasonography to examine 15 patients with MFS,
identifying peripheral aneurysms in 10 subjects
(66.7%) and a PAA in 1 of them (6.7%)).

CONCLUSIONS

Over recent decades, reports have emerged
of aneurysmal abnormalities associated with
MFS. Studies with imaging exams have revealed
significant associations with peripheral aneurysms
among patients with MFS. The association between
the syndrome and PAAs is rare, but its approximate
prevalence is difficult to estimate because of the
lack of studies with larger numbers of participants.
All patients diagnosed with MFS should undergo
vascular system investigation as routine.
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Rotura de aneurisma de artéria poplitea em paciente
clinicamente diagnosticado com sindrome de Marfan

Ruptured popliteal artery aneurysm in a patient with a clinical diagnosis
of Marfan syndrome
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Resumo

A artéria poplitea é o principal local para a ocorréncia de aneurismas periféricos. Suas formas de apresentagao agudas
sdo potencialmente ameagadoras a viabilidade do membro e a vida, dentre as quais destacamos a sua rotura. Apesar
de ser um evento raro, sua rotura demanda rapida proposta de intervencao para satisfatorio desfecho terapéutico. O
tratamento padrao-ouro é o cirlrgico convencional e se da pela interposicdo de veia safena magna. Trabalhos feitos
nas Ultimas décadas vém encontrando associagdes entre a sindrome de Marfan e aneurismas periféricos. Este relato
apresenta um caso de um aneurisma de artéria poplitea esquerda roto tratado com sucesso em um paciente de 82 anos
diagnosticado clinicamente como portador de sindrome de Marfan previamente desconhecida.
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Abstract

The popliteal artery is the main site of occurrence of peripheral aneurysms. Acute presentations constitute a potential
threat to limb viability and to life, especially in the event of rupture. Rupture is a rare event, but one that demands
an immediate intervention decision to achieve a satisfactory treatment outcome. The gold standard treatment is
conventional surgery, effecting repair by interposition of a great saphenous vein graft. Studies conducted in recent
decades have found associations between Marfan Syndrome and peripheral aneurysms. This report presents a case
of a ruptured left popliteal artery aneurysm successfully treated in an 82-year-old patient clinically diagnosed with
previously unknown Marfan syndrome.
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INTRODUGAO

O aneurisma de artéria poplitea (AAP) ¢ o mais
comum entre os aneurismas periféricos'? e representa
uma ameaca ao membro afetado e, em casos mais
graves, a vida do paciente. Os AAPs podem ser
assintomaticos® ou se manifestar de forma aguda
como emergéncias médicas, sendo a ocorréncia de
fendmenos tromboembolicos a causa mais comum
e, mais raramente, a sua rotura>.

Sua etiologia ¢ vinculada principalmente a
aterosclerose!, mas esta relacionada também a estados
inflamatoérios, infecciosos e a doengas do tecido
conjuntivo®. H4 um aumento da prevaléncia entre
homens e idosos?, e os principais fatores de risco sdo
hipertenséo arterial e tabagismo*°. O desenvolvimento
dos AAPs na sindrome de Marfan (SM) € raro, existindo
poucos casos relatados™. Gaertner et al.'” identificaram
um paciente com AAP entre 15 com SM submetidos
a investigacao vascular ultrassonografica.

DESCRIGAO DO CASO

Um paciente masculino, 82 anos, chegou a
emergéncia com queixa de dor em perna esquerda.
Ele relatou surgimento, ha 2 anos, de abaulamento
doloroso em fossas popliteas bilateralmente, que
aumentou de tamanho desde entdo. Ha cerca de 2
dias, houve aumento significativo do abaulamento
em perna esquerda com surgimento de dor. O exame
fisico mostrou tumor pulsatil em regido poplitea
esquerda (Figura 1).

O paciente foi submetido a tomografia computadorizada
(TC) com contraste, que evidenciou artéria poplitea
esquerda (APE) aumentada, com trombo e contraste
extravasado, delimitado por um saco (Figura 2),
caracterizando-se como um AAP esquerda roto, o qual
media 14,4 centimetros em seu maior didmetro. Apos
resultado de exames laboratoriais e esclarecimentos
prestados, o paciente foi enviado ao centro cirurgico
para imediato reparo do aneurisma roto.

Optou-se pela abordagem com acesso medial da
coxa e perna, com paciente em dectbito dorsal sob
anestesia geral. Identificado o saco aneurismatico,
seguiu-se pela sua disseccao até a identificacao das
porgdes proximal e distal da APE. Ambas foram
clampeadas para controle de fluxo arterial proximal
e distal (Figura 3). O saco aneurismatico foi incisado
externalizando-se o contetido trombdtico. Foi feita
interposigao de protese de politetrafluoretileno (PTFE)
anelado entre os segmentos proximal e distal da APE
(Figura 4). O paciente foi submetido previamente a
safenectomia, o que impossibilitou o uso de sua veia
safena magna (VSM) como enxerto.
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O paciente foi enviado a unidade de terapia
intensiva (UTI). Apresentou leucocitose persistente
durante internacdo, e pensamos na possibilidade de
infecg@o da proétese, sendo submetido, no 7° dia,
a nova TC com contraste de membros inferiores.
O exame mostrou perviedade da protese, da porgado
distal da APE e dos seus ramos terminais, a artéria

Figura 1. Paciente no pré-operatorio.

Figura 2. Tomografia computadorizada de membro inferior com
contraste evidenciando aneurisma de artéria poplitea direita e
esquerda, sendo o da esquerda roto.
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tibial anterior, a artéria tibial posterior e a artéria
fibular (Figura 5). A imagem afastou a hipdtese de
infecgdo da protese. O paciente apresentou melhora
da leucocitose apds antibioticoterapia para tratamento

Figura 3. Saco aneurismatico dissecado com controle do fluxo
sanguineo arterial proximal e distal da artéria poplitea esquerda.

Figura 4. Anastomose término-terminal de artéria poplitea esquerda
com interposigdo da protese de politetrafluoretileno (PTFE).

Figura 5. Corte coronal mostrando perviedade da prétese no
pos-operatorio.

Aneurisma de artéria poplitea em paciente Marfan

de um quadro de pneumonia e recebeu alta hospitalar
no 14° dia apos cirurgia.

No exame fisico inicial, identificamos caracteristicas
fisicas da SM, a aracnodactilia e a enoftalmia.
Uma semana apo6s a cirurgia, foi realizado novo
exame fisico, orientado pelos critérios diagnosticos
de SM da Ghent Nosology atualizados'!. O paciente
apresentava dilatacdo da raiz da aorta, com didmetro
de 48 milimetros e um escore-z de raiz de aorta de 4,19.
Também apresentava os seguintes achados: sinal
de pulso e sinal de punho, deformidade em retropé
valgo, assimetria toracica, escoliose toracolombar ¢
protrusdo acetabular. Esses achados, em conjunto com
um valor de escore-z > 2, cumprem um dos critérios
que dao o diagnostico clinico de SM.

DISCUSSAO

A artéria poplitea ¢ o local mais comum de
ocorréncia de aneurismas periféricos (70 a 85%)'.
Nos individuos que possuem AAP, ha uma alta
prevaléncia de outros aneurismas pelo corpo, como
na artéria poplitea contralateral (40 a 68,9%) e na
aorta abdominal (30 a 60%)*>!213, O desenvolvimento
dos AAPs esta relacionado a doenca aterosclerdtica e
ocorre em individuos com caracteristicas bem definidas:
pacientes do sexo masculino, a partir da 7* década
de vida. Os fatores de risco mais relacionados sao a
hipertensdo arterial e o tabagismo, além de outros menos
relacionados, como traumas, estados inflamatorios,
infeccdo por sifilis e doengas do tecido conjuntivo,
como a sindrome de Marfan e Ehlers-Danlos*5!%13,

Clinicamente, os AAPs apresentam-se de forma
gradual ou de forma aguda. As apresentagdes graduais
se ddo com claudica¢do intermitente ¢ com sinais
compressivos do membro ou até mesmo de forma
assintomatica. As apresentagdes ou complicagdes agudas
mais comuns sao aquelas relacionadas a interrupgao
do fluxo arterial, que ocorrem por trombose na artéria
ou por embolizagdo distal. Os sintomas séo palidez,
auséncia de pulsos distais e perda subita de for¢a do
membro'. A rotura do aneurisma é uma complicagdo
rara dos AAPs (0,5 a 7%)'. As apresentagdes agudas
dos AAPs devem ser encaradas como urgéncias
médicas. A pronta resolucdo se faz necessaria pela
ameaca a viabilidade do membro e pelo potencial de
ameagca a vida do paciente. A confirmagao diagndstica
¢ feita por exames de imagens capazes de detalhar a
localizagdo e morfologia da lesdo. A TC com contraste,
aultrassonografia duplex-scan, a ressonancia magnética
(RM) e a angiografia sdo os exames de escolha®!.

O pronto reestabelecimento da perfusdo do
membro € a base do tratamento de qualquer uma das
complicacdes agudas dos AAPs. Ha dois grupos de
tratamento propostos: a cirurgia convencional (CC) e
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os reparos endovasculares (RE)*!*. A CC ¢é realizada
através da anastomose entre os dois segmentos de
vaso proximal e distal a lesdo ou por interposigdo de
enxerto autologo ou protese. O enxerto autdlogo mais
comumente utilizado ¢ a VSM, enquanto a protese mais
usada ¢ ade PTFE. Em nosso caso, optamos pelo PTFE
anelado pelo fato de a anastomose distal ultrapassar a
linha articular do joelho; com isso, ha um menor risco
de dobra do enxerto quando comparado com enxerto
nao anelado. Os RE baseiam-se na colocagdo de stents
no local da les@o ou na embolizagdo do aneurisma.

O tratamento padrdo-ouro ¢ a CC, devendo ser
realizada na maioria dos pacientes®*. A preferéncia
pelo RE ¢ indicada aqueles pacientes com elevado risco
cirtirgico, por ser uma abordagem menos invasiva®'*.
As complicagdes pds-operatorias mais comuns sao
as relacionadas a hospitalizag@o (infec¢des de trato
respiratdrio, insuficiéncia renal aguda, trombose
venosa profunda), seguidas de trombose do enxerto
ou protese, hematomas na regido da ferida operatoria
e problemas de cicatrizagéo®. O RE permite que os
pacientes sejam submetidos a um menor tempo de
internac¢do, com diminui¢ao das complicagdes da
ferida operatoria. Ja a CC apresenta menor risco de
trombose do enxerto venoso ou protese interposta
e melhores resultados na perviedade primaria da
anastomose a longo prazo®.

Na metandlise realizada por Leake et al.'”,
encontrou-se uma taxa de perviedade primaria apos 3
anos na CC de 79,4%, enquanto no RE essa taxa de
perviedade foi de 68,2%. Aulivolla et al.> mostraram
que as taxas de perviedade primaria apos 5 anos foi
de 85% na CC e de 44,4% no RE. Restringindo o
tratamento ao grupo da CC, Huang et al.* mostraram
que a interposi¢do de VSM mostrou superioridade a
protese de PTFE quanto a perviedade primaria apos 5
anos. A perviedade da VSM foi de 85%, enquanto da
protese de PTFE foi de 50%.

Os AAPs parecem fazer parte de um conjunto de
alteragdes aneurismaticas que afetam outras artérias
do corpo. Apds correcdo cirurgica, 49% dos individuos
desenvolvem novos aneurismas em um periodo
de 10 anos?. Esses pacientes devem ter seu sistema
vascular investigado de forma rotineira?.

SINDROME DE MARFAN

A SM ¢ uma doenca do tecido conjuntivo causada por
uma mutagao do gene fbnl e cursa com deformidades
Osseas, pulmonares, cardiovasculares e oculares's.
A mutagdo no gene fbnl na SM gera uma alteragao
da proteina fibrilina, que ¢ um dos componentes
da matriz extracelular do tecido conjuntivo das
artérias. Atribui-se que as dilatagdes da parede dos
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vasos presentes em portadores da sindrome sdo uma
consequéncia dessa mutagdo!'.

Uma das condigdes associadas a SM ¢ a dilatagao
de aorta ascendente, enquanto, em outras artérias, ha
um numero restrito de relatos de aneurismas. Foram
encontrados relatos de dilatacdes aneurismaticas em
outros segmentos da aorta, em ramos viscerais, artéria
pulmonar e artérias periféricas em paciente com SM,
mas poucos relatos foram encontrados relacionando
a sindrome aos AAPs™1719,

Yetman et al.'” realizaram um estudo com 140 pacientes
maiores de 18 anos com SM. Foram feitas imagens de
TC ou RM da base do cranio a bifurcacgdo das artérias
iliacas. Foram encontrados aneurismas de aorta distal
e artérias periféricas em 31% dos pacientes avaliados.
Ele sugeriu que, em pacientes com prévio diagnostico
de SM e acompanhamento médico cardiologico, a
principal causa de morbidade e mortalidade deixa
de ser a disseccdo de aorta ascendente e passa a ser
complicagdes relacionadas aos aneurismas de aorta distal
e periféricos, levantando a necessidade de pesquisa de
alteracoes vasculares ndo mais apenas na aorta toracica,
mas no corpo todo'*!”. Gaertner et al.'’ investigaram
com ultrassonografia 15 pacientes com SM, tendo
identificado aneurismas periféricos em 10 individuos
(66,7%) e, em 1 deles (6,7%), um AAP.

CONCLUSAO

Nas tltimas décadas, surgiram relatos de alteragdes
aneurismaticas associadas a SM. Estudos com exames
de imagem revelaram significativa associag¢do de
aneurismas periféricos entre pacientes portadores
de SM. A associacdo de AAPs na sindrome ¢ rara,
porém sua prevaléncia aproximada ¢ dificil de ser
estimada pela caréncia de estudos com maior nimero
de participantes. Todos os pacientes diagnosticados
com SM devem ter seu sistema vascular pesquisado
de forma rotineira.
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