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Surgical repair of pseudoaneurysms and complex arteriovenous
fistula between popliteal vessels

Corregdo cirtrgica de pseudoaneurismas e fistula arteriovenosa
complexa entre vasos popliteos

Adenauer Marinho de Oliveira Gées Junior'?, Carolina Pinheiro de Oliveira', Camilla Castilho Maia',
Bruno Campos Xavier!, Silvia Karinny Brito Calandrini de Azevedo'

Abstract

An arteriovenous fistula (AVF) is an abnormal and permanent communication between an artery and a vein caused
by penetrating traumas or iatrogenic injuries. A penetrating trauma to the endothelial wall can lead to formation of
pseudoaneurysms (PSA) and to formation of an AVF. Here, the authors present the case of a patient with a complex
AVF of popliteal vessels, associated with popliteal artery pseudoaneurysm, suggested by clinical features and imaging
exams, and treated with conventional surgery due to unavailability of a stent graft with appropriate diameter and
because endovascular surgery isn't provided at the service where this patient was operated.

Keywords: arteriovenous fistula; wounds and injuries; popliteal artery; popliteal vein; aneurysm, false; surgery.

Resumo

A fistula arteriovenosa (FAV) é uma comunicagio anormal e permanente entre uma artéria e uma veia devido a traumas
penetrantes e lesdes iatrogénicas. O trauma penetrante na parede arterial pode levar a formagéo de pseudoaneurismas
(PSA) e, se houver lesdo venosa concomitante, a formagdo de uma FAV. Os autores apresentam o caso de um paciente
portador de FAV complexa de vasos popliteos associada a pseudoaneurisma de artéria poplitea, sugeridos a partir de
exames clinicos e exames de imagem, e tratados por cirurgia convencional devido a indisponibilidade de um stent
graft com diametro apropriado, além de a cirurgia endovascular néo estar disponivel no servigo em que o paciente
foi operado.
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Arteriovenous fistula between popliteal vessels

INTRODUCTION

An arteriovenous fistula (AVF) is an abnormal and
permanent communication between an artery and a
vein,'? which is generally associated with penetrating
traumas and iatrogenic injuries.'* The duration
of clinical presentation and the time that elapses
between trauma and diagnosis vary and may even
run to decades.* Penetrating traumas to the artery
wall can cause formation of pseudoaneurysms and,
if there is also venous damage, to development of
AVF.! However, simultaneous occurrence of both
clinical conditions is a rare complication that has
been described little.

The superficial femorals are the vessels most often
involved (22%), followed by the popliteal vessels
(16%).¢ Trauma to popliteal vessels involves significant
risk of amputation.” An AVF is primarily diagnosed
on the basis of clinical status, with localized murmurs
and thrills, edema, and venous ulcers. Diagnostic
investigation tends to be pursued using imaging exams,
such as Doppler echography, angiotomography, and
sometimes angiography.'

Part | - clinical situation

The patient was a 53-year-old male who had been
wounded in the left thigh by a cartridge belt 2 years
and 9 months previously.

The patient complained of pain in the left lower
limb, which had developed edema, varicose veins,
ochrodermatitis and ulceration of the anterior surface
of the leg. The limb involved had no palpable distal
pulses and thrill and murmur were detectable from the
groin to the proximal third of the leg (with greatest
intensity in the popliteal fossa). Pulsation was also
noted along the entire length of the patient’s thigh.

Angiotomography revealed AVF of the left popliteal
vessels, a left popliteal artery pseudoaneurysm with
a 2.6 cm diameter and an aneurysm of the popliteal
vein with a 5 cm diameter (Figure 1).

Part Il - what was done

The decision was taken to perform open surgery
to repair the vessels involved. The procedure was
conducted under general anesthesia.

With the patient in ventral decubitus, with a
pneumatic cuff already in place at the base of the
left thigh (in case of need for urgent hemostasis),
an italic-S incision was made in the left popliteal
region, revealing large dilations of the popliteal
vessels. Dissection of these vessels was complicated
by fibrosis and diffuse bleeding caused by venous
hypertension of the limb, but it was not necessary to
inflate the pneumatic cuff. The infragenicular segment
of the popliteal artery was dissected and repaired,
but because of the large volume of the dilatations of

Figure 1. (A) and (B) Angiotomography reconstructions from different angles, showing simultaneous impregnation of the arterial
system and the deep vein system in the left thigh by contrast and large dilatations of the popliteal vessels; (C) Axial computed
tomography of the left lower limb; a: popliteal artery; pa: pseudoaneursym of the popliteal artery; v: popliteal vein; av: aneurysm

of the popliteal vein.
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the vessels involved, the surgical field was not large
enough to obtain proximal control safely.

The patient was repositioned in dorsal decubitus,
to enable a longitudinal incision to be opened along
the medial surfaces of the left thigh and leg and
proximal and distal control of the vessels involved
was achieved. When the artery was clamped, stopping
flow through the fistula, arterial hypotension set in
and vasoactive drugs were needed.

Arterial and venous ligatures were performed
proximal and distal of the AVF and then a graft was
constructed from the supragenicular to infragenicular

segments of the popliteal artery using a length of the
contralateral great saphenous vein reversed (with
proximal end-to-side and distal end-to-end anastomoses).
Since the patient was hemodynamically unstable, the
operation was concluded without reconstruction of
the deep vein system (Figure 2).

The patient has been in outpatients follow-up for
6 months. The surgical wounds and the venous ulcer
have healed and there has been no further increase
in edema of the limb compared to the preoperative
baseline and the limb has exhibited satisfactory
functional recovery (Figure 3).

Figure 2. (A) Posterior italic:S surgical access; n: retractors applied to the sciatic nerve; av: aneurysm of the popliteal vein; v: popliteal
vein; (B) Medial surgical access; the arrow indicates the proximal anastomosis of the graft to the supragenicular popliteal artery;
the arrowhead indicates the distal anastomosis of the graft to the infragenicular popliteal artery.
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Figure 3. Photographs taken 6 months after the operation, showing the healed surgical scars. (A) Posterior italic-S surgical access;

(B) Medial surgical access.
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DISCUSSION

In high output FAVs diagnosed late, the low
resistance flow causes arteriomegaly proximal of the
AVE.® There are two theories to explain this dilatation.
According to the first theory, shear forces resulting
from the increased flow rate at the site cause increased
production of endothelium-derived relaxing factor,
which in turn provokes dilatation of arterial smooth
muscle. The second theory states that late increase of
blood flow in the artery proximal to the AVF causes
destruction of the elastic fibers in this segment, with
progression to arteriomegaly.*

Many different procedures for repair of
pseudoaneurysms and AVFs have been described:
aneurysmorrhaphy, resection of the aneurysmal
segment and interposition of prosthetic or venous
grafts, placement of stent-grafts, and combination
procedures.’

Endovascular surgery offers the advantages of reduced
morbidity and mortality, shorter length of hospital
stay, and preservation of the great saphenous vein,’
although there is still a lack of long-term follow-up
studies.!® However, for treatment of true aneurysms
of the popliteal artery, it is known that conventional
surgery offers superior long-term patency, particularly
in younger patients and when arterial reconstruction
is performed using a venous graft.’

In the case described here, conventional surgery
was chosen. One of the factors that influenced the
decision to employ open surgery was that no covered
stent with an appropriate diameter was available,’
because the arteriomegaly proximal to the AVF resulted
in a difference in caliber between the artery proximal
and distal of the AVF and there is no conical covered
stent that could fit the disproportion between these
diameters. Possibly, the lack of a suitable conical
stent could have been dealt with by releasing multiple
covered stents with gradually increasing calibers
overlapping each other, using tapered stent-grafts.!-1¢
However, the long-term efficacy of this endovascular
option is lacking evidence from studies, especially
in the topography of the knee joint. Furthermore,
endovascular surgery is not available at the service
where this patient was treated.

In this case, surgical treatment was initiated with
a posterior access to the popliteal vessels. Posterior
access should be used when the objective is to
expose only the segments of the popliteal vessels
posterior to the joint.” However, the large volume
of the venous aneurysm interfered with the arterial
dissection procedure and the posterior approach did
not provide sufficient access to safely control the
proximal artery. The patient was therefore turned
over to dorsal decubitus and a medial access was

232 ) Vasc Bras. 2018 Jul-Set;17(3):229-233

performed, providing good exposure and enabling
the initial incision to be extended.’

When we analyzed the angiotomography images
retrospectively, we concluded that the posterior access
should not have been attempted. We recommend that
in future cases the level of the lesion in relation to
the patella should be used as a reference for planning
surgery and that medial access is preferable when the
lesion is higher than the upper margin of the patella.

In cases such as the one reported here, the priority
is arterial reconstruction, which was achieved with a
graft constructed using the contralateral great saphenous
vein, preserving the saphenous vein in the operated
limb for venous return, because of the possible need
to ligate the deep vein system. Whenever possible,
the deep vein system should also be reconstructed by
venorrhaphy, resection, and anastomosis or grafting.
Venous ligature should be avoided because of the
possibility of chronic venous hypertension of the limb
and its medium and long-term clinical repercussions.!
In the case reported here, popliteal vein ligature
was performed because of the risk of thrombosis of
the large venous aneurysm and of emboli after the
AVF was closed. Additionally, reconstruction with a
venous graft, which had been planned initially, was
not performed because of hemodynamic instability.
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Correcao cirargica de pseudoaneurismas e fistula arteriovenosa
complexa entre vasos popliteos

Surgical repair of pseudoaneurysms and complex arteriovenous fistula between
popliteal vessels

Adenauer Marinho de Oliveira Gées Junior'?, Carolina Pinheiro de Oliveira', Camilla Castilho Maia',
Bruno Campos Xavier!, Silvia Karinny Brito Calandrini de Azevedo'

Resumo

A fistula arteriovenosa (FAV) é uma comunicagio anormal e permanente entre uma artéria e uma veia devido a traumas
penetrantes e lesdes iatrogénicas. O trauma penetrante na parede arterial pode levar a formagao de pseudoaneurismas
(PSA) e, se houver lesdo venosa concomitante, a formagdo de uma FAV. Os autores apresentam o caso de um paciente
portador de FAV complexa de vasos popliteos associada a pseudoaneurisma de artéria poplitea, sugeridos a partir de
exames clinicos e exames de imagem, e tratados por cirurgia convencional devido a indisponibilidade de um stent
graft com didmetro apropriado, além de a cirurgia endovascular ndo estar disponivel no servico em que o paciente
foi operado.

Palavras-chave: fistula arteriovenosa; ferimentos e leses; artéria poplitea; veia poplitea; falso aneurisma; cirurgia.

Abstract

An arteriovenous fistula (AVF) is an abnormal and permanent communication between an artery and a vein caused
by penetrating traumas or iatrogenic injuries. A penetrating trauma to the endothelial wall can lead to formation of
pseudoaneurysms (PSA) and to formation of an AVF. Here, the authors present the case of a patient with a complex
AVF of popliteal vessels, associated with popliteal artery pseudoaneurysm, suggested by clinical features and imaging
exams, and treated with conventional surgery due to unavailability of a stent graft with appropriate diameter and
because endovascular surgery isn't provided at the service where this patient was operated.

Keywords: arteriovenous fistula; wounds and injuries; popliteal artery; popliteal vein; aneurysm, false; surgery.
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INTRODUGAO

A fistula arteriovenosa (FAV) ¢ uma comunicagéo
anormal permanente entre uma artéria e uma veia'-?
que esta comumente associada a traumas penetrantes
e lesdes iatrogénicas'?. O tempo de apresentacdo
clinica e o periodo entre o trauma e o diagndstico
¢ variavel, podendo alcangar décadas®. O trauma
penetrante na parede arterial pode levar a formagao
de pseudoaneurismas e, se houver lesdo venosa
concomitante, ao desenvolvimento de FAV'. A ocorréncia
simultdnea de ambas as condig¢des clinicas ¢ uma
complicagdo rara e pouco descrita’.

Os vasos mais acometidos sdo os femorais superficiais
(22%), seguidos dos vasos popliteos (16%)°. O trauma
em vasos popliteos acarreta risco significativo de
amputagdo’. A FAV ¢ diagnosticada sobretudo pelo
quadro clinico, com sopro e frémito locais, edema e
ulcera venosa. A investigacdo diagnodstica costuma
avancar com exames de imagem, como ecografia
Doppler, angiotomografia e eventualmente angiografia'.

Parte | - situacao clinica

Paciente do sexo masculino, 53 anos, sofreu
ferimento por “cartucheira” na coxa esquerda
ha 2 anos e 9 meses.

O paciente evoluiu com dor, edema, varizes, dermatite
ocre em membro inferior esquerdo, além de tlcera

em face anterior da perna. No membro acometido
ndo havia pulsos distais palpaveis e havia frémito e
sopro perceptiveis desde a regido inguinal até o terco
proximal da perna (mais intensos na fossa poplitea).
Na inspe¢do chamava atencdo a “pulsatilidade” de
toda a coxa do paciente.

A angiotomografia demonstrou FAV de vasos
popliteos esquerdos, pseudoaneurisma de artéria
poplitea esquerda de 2,6 cm de didmetro e um aneurisma
de veia poplitea com 5 cm de diametro (Figura 1).

Parte Il - o que foi feito

Foi indicada a correcdo cirargica por via aberta.
O procedimento foi realizado sob anestesia geral.

Com o paciente em decubito ventral e um manguito
pneumatico na raiz da coxa esquerda (em caso da
necessidade urgente de hemostasia), procedeu-se
incisdo em “S” italico na regido poplitea esquerda,
identificando-se as volumosas dilatagcdes dos vasos
popliteos. A dissecg@o desses vasos foi prejudicada
pela presenca de fibrose e sangramento difuso
devido a hipertensao venosa do membro, porém nao
chegou a ser necessaria a insuflagdo do manguito
pneumatico. A artéria poplitea foi dissecada e
reparada no segmento infragenicular; porém, em
virtude do grande volume das dilatacdes dos vasos
envolvidos, o campo cirurgico foi insuficiente para
um controle proximal seguro.

Figura 1. (A) e (B) Reconstrugdes da angiotomografia em diferentes incidéncias, evidenciando a impregnagao pelo meio de contraste
simultaneamente do sistema arterial e do sistema venoso profundo na coxa esquerda e volumosas dilatagdes dos vasos popliteos;
C) Corte axial da tomografia computadorizada do membro inferior esquerdo; a: artéria poplitea; pa: pseudoaneursima da artéria

poplitea; v: veia poplitea; av: aneurisma da veia poplitea.
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O paciente foi reposicionado em decubito dorsal
a fim de realizar uma incisdo longitudinal nas faces
mediais da coxa e perna esquerdas, obtendo-se o
controle proximal e distal dos vasos envolvidos.
Quando a artéria foi pingada, interrompendo-se o
fluxo para a fistula, houve hipotensao arterial, sendo
necessario o uso de drogas vasoativas.

Foram realizadas ligaduras arteriais e venosas
proximais e distais a FAV e, a seguir, enxerto entre
as porgdes supra e infrageniculares da artéria poplitea

com segmento da veia safena magna contralateral
reversa (anastomose proximal término-lateral e distal
término-terminal). Devido a instabilidade hemodinamica,
a cirurgia foi abreviada sem que o sistema venoso
profundo fosse reconstruido (Figura 2).

O paciente vem sendo acompanhado ambulatorialmente
ha 6 meses. As feridas operatorias ¢ a tlcera venosa
cicatrizaram, ndo houve aumento do edema do membro
em relagdo ao pré-operatério, € 0 membro apresentou
recuperacdo funcional satisfatoria (Figura 3).

Figura 2. (A) Acesso cirlirgico posterior em “S” itdlico; n: afastadores retraindo o nervo ciatico; av: aneurisma da veia poplitea; v: veia
poplitea; (B) Acesso cirlirgico medial; a seta indica a anastomose proximal do enxerto na porcéo supragenicular da artéria poplitea;
a ponta de seta indica a anastomose distal do enxerto na porgéo infragenicular da artéria poplitea.

r 4

Figura 3. Fotografias feitas no 6° més pds-operatério mostrando as feridas operatoérias cicatrizadas. (A) Acesso cirlirgico posterior

em “S” itdlico; (B) Acesso cirlirgico medial.
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DISCUSSAO

Nas FAVs de alto débito com diagndstico tardio, o
fluxo de baixa resisténcia promove uma arteriomegalia
proximal a FAV®. Duas teorias explicam essa dilatagao.
Na primeira, a for¢a de cisalhamento provocada
pelo aumento do fluxo local leva a um aumento
na produgdo do fator de relaxamento derivado do
endotélio, provocando uma dilatacdo da musculatura
lisa arterial. A segunda teoria afirma que o aumento
tardio do fluxo sanguineo na artéria proximal a FAV
leva a destruigdo das fibras elasticas desse segmento,
ocorrendo a progressdo da arteriomegalia®.

Para a corregdo de pseudoaneurismas e FAVs, diferentes
procedimentos ja foram descritos: aneurismorrafia,
ressec¢do de segmento aneurismatico e interposi¢ao de
proteses ou enxertos venosos, implante de stent-graft
e procedimentos combinados®.

A cirurgia endovascular tem a vantagem de reduzir
a morbimortalidade, o tempo de hospitalizagdo ¢
preservar a veia safena magna’, porém seu uso ainda
carece de estudos com acompanhamento a longo
prazo'®. Entretanto, para o tratamento de aneurismas
verdadeiros da artéria poplitea, sabe-se que a cirurgia
convencional proporciona perviedade superior a longo
prazo, principalmente em pacientes jovens e quando
a reconstrugdo arterial é feita com enxerto de veia’.

No caso aqui relatado, optou-se pela realizacdo da
cirurgia convencional. Um dos fatores que influenciou
a opgdo pela cirurgia aberta foi a indisponibilidade
de um stent revestido com didmetro apropriado’, uma
vez que a arteriomegalia proximal a FAV gerou uma
diferenca de calibres entre a artéria proximal e distal
a FAV, e ndo ha um stent revestido conico adequado
a desproporcdo dos diametros. A indisponibilidade
de um stent conico poderia, eventualmente, ser
contornada pela liberagdo de multiplos stents revestidos
de calibres gradualmente crescentes em overlapping
utilizando tapered stent grafts''"'°. Porém, essa
alternativa endovascular, especialmente na topografia
da articulagdo do joelho, carece de estudos que
comprovem sua eficacia a longo prazo; além disso, a
cirurgia endovascular ndo esta disponivel no servigo
em que o paciente foi operado.

No presente caso, o tratamento cirtirgico foi iniciado
com acesso posterior para os vasos popliteos. O acesso
posterior deve ser realizado quando o objetivo ¢ a
exposi¢ao apenas dos segmentos retroarticulares
dos vasos popliteos’. Porém, o grande volume do
aneurisma venoso prejudicou a dissec¢do arterial, e
esse acesso ndo possibilitou controle arterial proximal
com seguranga. Por isso, o dectibito do paciente foi
alterado e o acesso medial foi realizado, o que permitiu
uma boa exposicao e a possibilidade de estender a
inciso inicial’.
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Ao analisar as imagens da angiotomografia
retrospectivamente, concluimos que o acesso posterior
ndo deveria ter sido realizado. Recomendamos que a
altura da lesdo em relagdo a patela seja usada como
referéncia para o planejamento de casos futuros;
quando a lesdo estiver localizada acima da borda
superior da patela, o acesso medial é o mais indicado.

Em casos como o aqui relatado, a prioridade ¢ a
reconstrucao arterial, o que foi feito com enxerto usando
a veia safena magna contralateral, preservando-se a
safena do membro operado para o retorno venoso,
pois a ligadura do sistema venoso profundo pode
ser necessaria. Sempre que possivel, a reconstrucao
do sistema venoso profundo também deve ser
realizada por venorrafia, ressec¢ao e anastomose ou
enxerto. A ligadura venosa deve ser evitada, devido a
possibilidade de o membro evoluir com hipertensao
venosa cronica e suas repercussoes clinicas no curto
e médio prazo'. No caso aqui relatado, a ligadura da
veia poplitea foi realizada devido ao risco de trombose
do volumoso aneurisma venoso e embolia apds a
desativagdo da FAV; além disso, devido a instabilidade
hemodinamica, a reconstru¢do com enxerto venoso
inicialmente planejada ndo foi realizada.
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