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Endovascular treatment of popliteal artery aneurysm
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ABSTRACT

Background: The most commonly occurring aneurysms in the periphery are those involving the
popliteal artery. They comprise 70-80% of all such aneurysms. Conventional aneurysm repair consists of
either opening the aneurysm sac and interposing a bypass graft or aneurysm ligation combined with
bypass grafting. Endovascular treatment is an alternative to conventional repair.

Objective: To evaluate use of stent graft in the endovascular treatment of popliteal artery aneurysms.
Methods: We analyzed 17 male patients; of these, 11 were treated with endovascular stent graft, using
Hemobahn and Viabahn stent grafts.

Results: One patient had pseudoaneurysm in the immediate postoperative period. Among late
complications, one patient had distal endoleak after 7 months, and there was stent graft occlusion in
another patient. The remaining nine patients had satisfactory Doppler ultrasonography control at 20
months, which resulted in a primary patency of 90% over mean follow-up time of 27 months.
Conclusion: Endovascular repair of a popliteal artery aneurysm is feasible and has some advantages
compared with the open treatment, such as shorter hospital stay and recovery.
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RESUMO

Contexto: Dos aneurismas periféricos, o da artéria poplitea € o mais freqiente, correspondendo a 70 a
80% dos casos. O tratamento cirdrgico convencional consta de exclusdo do aneurisma e interposi¢cao de
enxerto em ponte ou de ressec¢do parcial ou total do aneurisma e reconstrucédo arterial com enxerto em
continuidade. O tratamento endovascular surgiu como uma alternativa ao reparo convencional.



Objetivo: Avaliar o uso de endoprotese para o tratamento endovascular do aneurisma de artéria
poplitea.

Metodologia: Num total de 17 pacientes, todos do sexo masculino, 11 foram tratados por técnica
endovascular, utilizando-se préteses Hemobahn e Viabahn.

Resultados: Um paciente apresentou pseudo-aneurisma no pés-operatério imediato. Dentre as
complicacdes tardias, um paciente apresentou endoleak distal da protese apés 7 meses, e houve oclusao
da endoprotese em outro. Os nove pacientes restantes apresentaram controle de eco-Doppler
satisfatorio aos 20 meses, resultando em uma perviedade primaria de 90% em um periodo médio de 27
meses de seguimento.

Concluséo: O tratamento endovascular para aneurisma de artéria poplitea é factivel e apresenta
algumas vantagens em relacdo ao tratamento aberto, como menor tempo de internacéo e de
recuperacao.
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Introduction

Popliteal artery aneurysms (PAA) are the most frequent of all peripheral aneurysms, accounting for 70-
80% of cases. They usually occur in men over 65 years, and 50% of them are bilateral. Most patients
are symptomatic in initial clinical presentation. Conventional PAA repair consists of either opening the
aneurysm sac and interposing a bypass graft or aneurysm ligation combined with bypass grafting.

Over the past years, endovascular surgery has become an alternative to open repair, since it offers
some advantages when compared to open surgery: less blood loss, faster recovery and early hospital
discharge.!

This study aimed at assessing use of stent graft in endovascular treatment of PAA.

Method

From January 2005 to October 2006, 17 patients with PAA were assessed. They all had aneurysm with
diameter > 2 cm and distal proximal neck > 1 cm.

Exclusion criteria were patients younger than 50 years, poor distal arterial bed (absence of at least one
continuous tibial artery until the foot), patients contraindicated for platelet antiaggregation and/or
symptoms of venous and/or nervous compression, and presence of acute ischemia. Eleven patients
(Table 1) were selected for endovascular treatment, and three were symptomatic (episode of distal
embolization). All patients selected for endovascular treatment had at least one patent continuous tibial
artery until the foot. The remaining six patients were excluded due to acute ischemia.

All patients were male, mean age 64 years (55-72). Aneurysm diameter and mean extension were
respectively 25.8 mm (22.9-32.1) and 72.7 mm (55.3-110).

Of patients submitted to treatment, three had bilateral PAA, and two had been submitted to open
surgery in the contralateral limb; one was not submitted to surgery because the aneurysm in the other
limb was small (< 2 cm in diameter) and without parietal thrombi.

Three limbs required two stent grafts due to aneurysm length, and in three patients the stent graft was
extended beyond the articular interline. Color-flow Doppler was performed for quantification of



aneurysm extension and diameters. Later, arteriography was performed to assess proximal and distal
arterial bed.

Materials used were Hemobahn and Viabahn stent grafts (W.L. Gore & Associates, Inc., Flagstaff, Ariz).
These stent grafts consist of several nitinol stents internally covered by a thin PTFE layer. Hemobahn
was available in a diameter of 9-13 mm and 5, 10 and 15 cm in extension, using a 0.025" guide wire
and a release system from proximal to distal. Viabahn is available in 6-8 mm diameters, 0.035" guide
wire and release system from distal to proximal.

The common femoral artery was approached by dissection under local anesthesia, with passage of a 9-
12 Fr sheath using anterograde approach, except for a selected case in which the procedure was
performed exclusively using percutaneous technique, since it was a 9 Fr sheath. The patients were given
5,000 IU venous heparin. In choice of stent graft, mean overdimensioning was approximately 20%. In
cases that required more than one stent graft for repair, overlapping between grafts was 2 cm. ldeal
neck, both proximal and distal, was defined as that equal or higher than 2 cm in extension. However, if
the stent graft distal fixation area coincided with the articular interline, there would be risk of stent
fracture or graft occlusion, which would not occur if that area was located 2-3 cm above the interline. In
cases in which the distal fixation area was located at the interline level, we chose to go 2-3 cm beyond
the articular line.

The patients were given platelet antiaggregation with clopidogrel 75 mg/day for 30 days and ASA 200
mg/day.

Clinical patency criteria were palpable distal pulses and/or maintanence of ankle-brachial index (ABI) or
ABI reduction < 0.15 relative to the postoperative period. Color-flow Doppler follow-up was performed
30 days after the procedure, and at every 3 months thereafter, or before, in case patients presented at
symptom.

lable 1 - Population

Mumber of patients L1 {all male)

Age (years) 35-T2 (mean: 64.27)
Drameter {mum ) 22.9-32.1 (mean: 23.3)
Extension {mm) 53.3-110 (mean: 72.7)

Morphology

Saccular 5% (5)
Fusiform 55%% (6)
Bilaterality 27V (3

* Two patients had been treated by open surgery. and one was asymplomatic and had apeurvsm < 2.0 cm.

Results

At the 20-month follow-up, nine patients had satisfactory control confirmed by color-flow Doppler
ultrasound. They were all followed at every 3 months. The three patients who had embolization
(occlusion of a leg artery) were not submitted to embolectomy before stent graft placement, since they
had at least one continuous artery until the foot and did not have acute ischemia.

Among early complications, one patient had pseudoaneurysm in the immediate postoperative period. In
this case, the procedure was performed by percutaneous technique through anterograde puncture using
a 9 Fr sheath. The procedure was performed uneventfully, but the patient, already at the ward, had
sudden bulging of the inguinal region and hypotension, which characterized a voluminous



pseudoaneurysm in the common femoral artery, associated with hemodynamic instability, which
required surgical intervention. Another patient had superficial surgical site infection, successfully treated
by oral antibiotic therapy.

Among late complications, one patient had distal embolization in leg arteries due to aneurysm sac
refilling caused by distal endoleak . There was migration of the stent graft distal extremity into the
aneurysm sac; this patient was treated by thromboembolectomy associated with femoropopliteal graft.
Another patient had occlusion repair at 9 months, when the stent graft went beyond the articular
interline; this patient was then submitted to femoropopliteal bypass. There were no deaths during the
study (Table 2).

Talle 2 - Besuls

Mumber of stent grafts 14 {three patients used twao stent grafts each)*
Infrapopliteal graft F{27%%)

Hespitalization time (days) 2-T (mean: 2,63)

Follow-up time (months) 20-36 (mean: 27.42)

Complications

Pseudonneurysm 9u(l)
Oceluzion 9% (1)
Surgical site infection Yuily
Endedeak WLl
Primary patency (20 months) Qe

* In three patients, due to lower limb aneurysm extension, two stent grafts were used,

P Graft occlusion cccurred in one patient at 9 months of fllow-up,

¥ Patient had embolization i leg arteries, due to ansurysm sac refilling resulting from type B endodeak |

¥ Only eight limbs with stent grafts were assessed in the follow-up period, therefore the result of 90% primary patency i limited
fpreliminary.

Mean hospitalization time was 2.63 days. The only patient who needed transfusion had pseudoaneurysm
and the longest hospitalization time.

Of a total of 11 limbs, one patient occluded at 9 months, and another was excluded from the study due
to endoleak. The remaining nine patients were followed for 20 months and there was an occlusion at 9
months. Patency curve was as follows: of the 11 patients, one left the curve, since he had endoleak (in
the patency curve, endoleak cases are not considered as occlusion outcome, but leave the curve as if
they were loss of follow-up, for example); thus, at 20 months we had follow-up of 10 patients (11 minus
one patient with endoleak, which was treated by surgery) and we only has one occlusion outcome,
which resulted in 90% patency (9/10) (Figure 1).



Figure 1 - Angiography showing aspect before and after the procedure.

Discussion

Clinical manifestations of PAA include acute arterial thrombosis, distal embolization, venous and/or
nervous compression and rupture, which is a rare complication.?2 Most PAA can be clinically diagnosed
when diameter is larger than 3 cm.2# In our series of patients, most PAA were fusiform, which is in
agreement with other studies.®

Presence of PAA can be suspected by physical examination when there is increased pulsatility in the
popliteal fossa. Vascular ultrasound is the most useful examination to confirm diagnosis, since it not only
assesses amount of intraluminal thrombus, aneurysm and unaffected artery diameter, aneurysm
thrombosis and adjacent vein compression, but also excludes entities such as Baker's cyst. Angiographic
tomography, magnetic resonance and arteriography can be performed for surgical planning, with the
aim of assessing proximal and distal arteries.® Some authors consider angiographic tomography as the
best examination for that purpose.’

Traditionally, symptomatic or asymptomatic PAA with diameter larger than 2 cm should be surgically
treated. Aneurysms smaller than 2 cm in diameter and without parietal thrombi are conservatively
managed and deserve serial follow-up. Elective repair had limb loss rate < 5% in a 10-year follow-up.2
Kauffman et al.8 demonstrated the clear difference in therapeutic success of surgical treatment when
the patient is asymptomatic, compared to those who had already have complications. The main and
most feared complication is acute arterial occlusion due to aneurysm thrombosis, with high risk of limb
loss (40-50%),22-11 even using proper treatment.

The technique for treatment of popliteal artery aneurysm involves aneurysm ligation to prevent
embolization associated with graft and to restore arterial continuity, usually performed through medial
access, which also facilitates removal of the great saphenous vein as arterial substitute.1212 However,
for large aneurysms or for those that cause compression of adjacent structures, posterior access is
preferred, with the patient in the prone position for decompression, and the small saphenous vein can
be removed and used as interposed graft.

Primary patency rate is 69-75% in 5 years, and limb salvage rate is 75-100%.%13-15 Galego et al.®
obtained a 90.6% success rate for open treatment using ligation and saphenous graft in 15 out of 22
popliteal artery aneurysms submitted to treatment. Huang et al.1® published their results of 358
popliteal artery aneurysms treated by open surgery. With mean follow-up of 4.2 years, they found
primary and secondary patency rates of 76 and 87%, respectively. Great saphenous vein bypass (85
and 94%) was better than PTFE bypass (50 and 63%). These results are similar to previous studies on
open treatment of popliteal artery aneurysms.17-18




Endovascular treatment has recently been an alternative to open repair, especially for high surgical risk
patients. Marin et al.12 were the first to perform endovascular repair of PAA. Since then, due to
advances in materials, patency rates have significantly increased. A theoretical disadvantage of this
technique is the anatomic region, which is located in a posterior position in relation to the knee
articulation; therefore, implanted graft is submitted to constant physical stress and higher risk of
occlusion.

Galego et al.,? in the study mentioned above, treated two patients using the endovascular technique; in
one of the patients, Palmaz P294® stent with PTFE was used; in the other patient, Corvita® was used.
The first case had occlusion in the immediate postoperative period, requiring surgical repair. Kauffman
et al.,8 in two cases treated with the endovascular technique, reported occlusion in both cases, one at 3
and another at 11 months after the treatment; however, both of them had proper circulatory
compensation, with no need of additional treatment. In Brazil, Medeiros et al.2% have recently reported
endovascular treatment using Hemobanh and Viabanh® in two patients with bilateral popliteal artery
aneurysm, both with present distal pulses at hospital discharge.

Howell et al.?! reported stent graft thrombosis in 31% at 12 months in a total of 13 aneurysms treated
by Wallgraft stents (Boston Scientific, Natick, Mass).? Tielliu et al.22 found primary and secondary
patency rates of 77 and 87% at 2 years when assessing 57 cases treated by Viabanh, a slightly inferior
result compared to open repair. Antonelo et al.,1 in a comparative study with conventional treatment,
found primary and secondary patency of 87 and 100%, respectively, for endovascular repair, at 24
months, with limb salvage rate of 100%.

As to limb salvage rates, Aulivola et al.22 demonstrated better indexes when the PAA is treated
electively, compared to emergency treatment. Even if graft and/or stent graft patency is not excellent in
the long term, if it is possible to maintain it patent for at least 1 year, limb salvage rates can be
increased.'*

More recently, Curi et al.?* reported primary and secondary patency rates of 83 and 100% at 24
months, respectively, when assessing 15 cases of PAA treated by endovascular technique.

Use of platelet antiaggregation and enhancement of materials improve patency rates. The material used
in the present study has the advantage of being flexible. This is extremely important, because the
popliteal artery is located in an area of constant movement, which predisposes to fracture of used
devices.

Conclusions

To date, studies comparing results of endovascular and conventional treatment were mostly
retrospective and included small series. Therefore, further prospective studies comparing open and
endovascular treatment are needed.

Endovascular treatment has been a feasible alternative for patients at increased surgical risk. We still
have to know, based on longer follow-up studies, if this is also the treatment of choice for patients at
low surgical risk, considering that this type of treatment has little interference with a further open
treatment, in case of endovascular treatment failure.

Endovascular treatment for PAA is feasible and has some advantages compared to the open treatment,
such as shorter recovery and hospitalization time.
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