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Endovascular treatment of asymptomatic popliteal

aneurysms:

8-year concurrent comparison with open repair

M. ANTONELLO, P. FRIGATTI, P. BATTOCCHIO, S. LEPIDI, A. DALLANTONIA, G. P. DERIU, F. GREGO

Aim. The aim of this prospective comparative study was
to compare the results of 8-years experience of endo-
vascular treatment (ET) of popliteal aneurysms (PAs)
using the Hemobahn/Viabahn endograft with those
achieved with open repair (OR). Endpoints were pri-
mary and secondary patency rate.

Methods. The study was a prospective randomized cli-
- nical trial from January 1999 to December 2003 and a
_prospective comparative study from January 2004 to
- December 2006. Patients with an asymptomatic aneu-
rismal lesion in the popliteal artery 2 cm at angio-com-
puted tomography were included in the study. Indication

or ET was PA (proximal and distal neck length >1 cm);
contraindications were: 1) age <50 years; 2) poor distal
run-off; 3) contraindication to antiplatelet, anticoagu-
lant or thrombolytic therapy.

Results. Between January 1999 and December 2006, of a
total of 42 patients with 48 PA, 27 were treated with OR
(group A) and 21 with ET (group B). The primary patency

te was 100% in group A and 80.9% in group B at 12
- months and 71.4% and 88.1%, respectively, at 72 months;
secondary patency rate at 72 months was 88.15% and

5.9% in groups A and B, respectively. No statistical diffe-
rences were observed at the log-rank test. the enti-
study period, 3 (14.3%) patients in group B required

Version to open surgery because of endograft occlusion.
onclusion. Within the power limitations of this study,
T for asymptomatic PA in with suitable anatomy
be considered safe, with long-term results compa-
ble with those of OR.

EY WORDS: Popliteal artery - Aneurysms - Endovascular sur-
al procedures,

P opliteal aneurysms (PA), the most frequent type of
- peripheral artery aneurysms,!s are strongly asso-

ed with an aneurysm at another site, especially
th abdominal aortic aneurysm in 1/3 of cases; about
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50% are bilateral. PA are confined to the popliteal
artery in almost 50% of cases; they frequently involve
the origin of the anterior tibial artery and the tibioper-
oneal trunk; 10% are associated with an enlargement
of the superficial femoral artery. PA occur more fre-
quently in men during the 6% decade of life.69 The aeti-
ology of the disease is still unclear. It is believed that
a combination of factors (haemodynamic, genetic and
risk factors for atherosclerosis) may lead to the accu-
mulation of inflammatory cells within the artery wall,
which release inflammatory mediators responsible
for medial degradation and aneurismal dilatation of the
artery.1© When asymptomatic, PA are often discov-
ered incidentally; when symptomatic, patients pre-
sent with limb-threatening ischaemia due to acute
thrombosis or distal embolization. It is estimated that
about 14-24% of asymptomatic PA become sympto-
matic every year. Rupture is an uncommon compli-
cation (2-4%).69 Patients with an asymptomatic or
symptomatic aneurysm >2 cm in diameter are con-
sidered candidates for elective surgery.4 Limb salvage
is low in patients with symptomatic PA, particularly in
those with acute ischemia, but higher in asympto-
matic patients.!1-15

PA are treatable by endovascular procedures. Less
invasive than conventional surgery, the endovascular
exclusion of PA offers distinct advantages: less blood
loss, quicker recovery and shorter hospital stay.
Moreover, it permits deployment of the endograft
through a percutaneous access. Good early results
with endovascular repair for PA have been variously
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described.!6-19 Results of a previous prospective ran-
domized study at our department showed that
endovascular treatment for PA is safe and has early and
mid-term results comparable to those with open
surgery.20

The aim of this prospective comparative study was
to compare the results of 8-years experience of
endovascular treatment (ET) of PA using the
Hemobahn/Viabahn endograft (W.L. Gore & Assoc,
Flagstaff, AZ) versus open repair (OR). Endpoints
were primary and secondary patency rate.

Materials and methods

The study was a prospective randomized clinical
trial from January 1999 to December 2003 and a
prospective comparative study from January 2004
to December 2006. During the entire study period,
patients with a diagnosis of asymptomatic PA at
duplex scanning underwent angio-CT and digital
subtraction angiography (DSA) to define aneurysm
extension and diameter, proximal and distal necks
and distal out-flow. Patients with an aneurismal lesion
in the popliteal artery >2 cm at angio-CT were includ-
ed in the study.

As previous reported, indications for ET were: 1)
aneurismal lesion in the popliteal artery with a diam-
eter >2 cm at angio-CT scan; 2) proximal and distal
neck of the aneurysm length >1 c¢m to provide a
secure fixation site for the stent-graft.

Exclusion criteria for ET were: 1) age <50 years; 2)
poor distal run-off defined as a run-off score >8
according to the recommendations of the JC-
JVS/ISCVS, in which a score of 1 denotes optimal run-
off and a score of 10 denotes no run-off;2! 3) con-
traindication to antiplatelet, anticoagulant or throm-
bolytic therapy; 4) symptoms of nerve and vein com-
pression.

Patients with symptomatic PA or with a run-off
score <8 were excluded from the study.

Patients

A total of 57 patients with a diagnosis of asympto-
matic PA at duplex ultrasonography between January
1999 and December 2006 were considered for inclu-
sion. Of these, 15 (26.3%) were excluded: 7 had poor
distal run-off; 6 had a proximal or distal neck length
<1 e¢m; 2 had symptoms of nerve and vein compres-
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TaBLE I.—Demographic and clinical data.

Group A (OR) Group B (ET) P
Male/Female 2172 17/4 NS
Mean Age (range) 62.8 (51-83) 65.7 (51-85) NS
Smoking 14 (60.8%) 15 (71.4%) NS
Diabetes mellitus 4 (17.4%) 4 (19.1%) NS
Hypertension® 11 (47.8%) 15 (71.4%) NS
CAD# 7 (33.3%) 7 (33.3%) NS
Hypercholesterolemia 9 (30.4%) 8 (38.1%) NS
COPDS§ 4(17.3%) 5 (23.8%) NS

°History of hypertension; patient taking at least one antihypertensive medi-
cation.

#History of myocardial infarction, angina or electrocardiographic sign of myo-
cardial ischemia.

§Chronic obstructive pulmonary disease defines as forced expiratory volu-
mel (FEV;)<1 or FEV,/FVC (forced vital capacity)<75.

sion. The remaining 42 patients (48 PA) were includ-
ed in the study: 27 PA (56.2%) were treated with open
repair (OR; group A) and 21 (43.8%) with endovascular
treatment (ET; group B). Patient demographics and the
preoperative risk factors for the 2 groups are report-
ed in Table I. Mean aneurysm diameter and length in
group A was 36.3+13.1 and 11.1+2.3, respectively,
and 37.3+14.9 and 10.1+2.3, respetively, in group B;
the PA were saccular in 29 (60.4%) cases (16 in group
A, 13 in group B) and fusiform in 19 (39.6%) cases (9
in group A, 10 in group B).

Stent graft design

The Hemobahn/Viabahn (Gore, Falstaff, Arizona,
USA) endoprosthesis was used for PA treatment. The
endoprosthesis is a self-expanding nitinol stent, inter-
nally covered with an ultrathin polytetrafluoroethylene
(PTFE) graft. Thanks to the special nitinol stent design,
the number of net junctions is reduced, allowing the
combination of flexibility and radial stiffness; risk of
kinking is minimized. Two clear linear radiopaque
markers along the graft allow easy and exact deploy-
ment in the target vessels.

Endovascular technique

In order to permit conversion to OR in case of ET fail-
ure, the endovascular procedure was performed in an
operating room equipped with a 12-inch digital C-arm
fluoroscopy unit (Series Eurocolumbus). The endo-
graft was inserted via anterograde percutaneous trans-
femoral access. The final choice of stent length was
confirmed by intraoperative angiography. When choos-

June 2007



gure 1.—Intraoperative DSA showing the absence of endograft
kinking during forced leg flexion. Figure 2.—Intraoperative plain

radiogram of the knee showing a fold (arrow) on the distal part of the
endograft caused by oversizing >20%.

ing graft length, an important point is that the stent
extremity should not be positioned in the knee joint
region or very proximal to it (2-3 cm). Since in this
natomical area the popliteal artery displays maximal
flexibility, the endograft is always placed 2-3 cm above
the knee joint region. If multiple stent-grafts were
uired to seal the PA the endografts were overlapped
by at least 1 cm.22
- ET was defined as successful when the PA was
completely excluded without signs of endoleaks at
mtraoperative DSA. To verify endograft flexibility dur-
knee joint movement, intraoperative control DSA
lateral projection with a knee flexion >120° was
performed (Figure 1). Endograft kinking with a steno-
18 >50% was considered a criterion of ET failure.
Immediately after the procedure, antiplatelet ther-
Py was started (single intravenous dose of 125 mg
5A). Double antiplatelet therapy (ASA 100 mg daily
ticlopidin 250 mg twice a day) was started from the
ISt postoperative day and continued for 1 month;
ftiplatelet therapy was continued thereafter with
ASA 100 mg daily sine die.

;Open surgical technique

Direct endoaneurysmorraphy and bypass through
A medial approach was the preferred method of repair.
Aneurysm excision as an alternative method was used
for treating a small PA.

The bypass was performed with an end to side
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anastomosis preferably from the above to the below
knee popliteal artery. When these arteries were intra-
operatively deemed by the surgeon unsuitable to
receive a vascular anastomosis, because of a macro-
scopic aspect suggestive of dysplastic degeneration
and therefore increasing the risk of an anastomotic
pseudoaneurysm, the superficial first or the common
femoral artery were chosen as the inflow artery and
the tibioperoneal trunk as the outflow artery.

A reversed great saphenous vein (GSV) was the
conduit of choice; when the GSV was unavailable or
unsuitable for a bypass, preference was giventoa 7
mm PTFE graft. The bypass pathway was always
anatomical. Antiplatelet therapy (ASA 100 mg daily
sine die) was started at discharge.

Postoperative assessment and clinical data Jollow-up
examination

The follow-up protocol consisted of duplex ultra-
sound scan the day before discharge to evaluate graft
patency, PA exclusion and the value of the ankle-brachial
index (ABD during forced leg flexion in group B patients.
A reduction of ABI 220% from rest to leg flexion was con-
sidered a sign of endograft kinking and ET failure.

Long-term follow-up was based on clinical evalu-
ation at 1, 3 and every 6 months thereafter with
duplex ultrasonography and ABI measured as pre-
viously described. DSA was performed when the
duplex ultrasound scan revealed signs of restenosis
>50%. A restenosis >50% was considered a failure of
the procedure. A plain radiogram of the knee joint
even during forced leg-flexion (>120°) was per-
formed in group B patients at 6 and 12 month and
then yearly to assess stent skeleton integrity and
signs of endograft kinking.

Statistical analysis

Statistical analysis was performed using the 2 and
Fisher's exact test for discontinuous variables, Student
t-test for continuous variables and the log-rank test for
Kaplan-Meier analysis.

Results
Between January 1999 and December 2000, a total

of 48 PA (27 OR group A, 21 ET group B) were per-
formed in 42 patients (6 with bilateral PAA). In the
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TaBLE Il.—Early procedural resulls.

Group A (OR) Group B (ET) P
Graft/Endograft occlusion 0 2 (9.5%) NS
Primary patency rate 100% 90.5% NS
Secondar patency rate - 95.2% NS
Conversion to OR - 1 (4.7%)
Limb salvage rate 100% 100% NS
Endoleaks - 0 NS
Number of Endograft implanted - 37

same period, 26 patients underwent 29 PA correction
with OR out of the study. Eleven PA were symptomatic
(8 had acute ischemia associated with a thrombosed
PA; 3 had critical leg ischemia with a patent fusiform
PA); 7 were asymptomatic but with poor distal run-off;
6 patients were excluded because of aneurysm neck
length <1 em, 5 because aged <50 years. The mean PA
diameter of these patients was 3.3+0.6 cm.

The study patients accounted for 61.7% of the whole
population that underwent PA surgery at the
Department of Vascular Surgery, University of Padua.

There were no statistical differences between the
demographic and clinical data in the 2 groups (Table D).

Open repair

Bypass and exclusion of PA with direct endoa-
neurysmorraphy was the preferred method of repair;
aneurysm excision was performed in 4 (14.8%) cases.
All patients had their aneurysms repaired through a
medial approach. OR was performed under locore-
gional anaesthesia in 18 (66.7%) cases and general
anesthesia in 9 (33.3%).

Reversed GSV was the conduit of choice; in 10
(37.1%) patients a prosthetic bypass using ePTFE graft
was performed because of an unsuitable saphenous
vein. Inflow arteries varied among the study patients;
the common femoral artery was used in 4 (14.8%), the
superficial femoral artery in 10 (37.1%), the above-
knee popliteal artery in 13 (48.1%). The infragenicu-
late popliteal artery served as the outflow artery in
most cases; 7 (25.9%) bypasses required distal anas-
tomosis on the tibioperoneal trunk. No perioperative
graft failures were observed in the early postoperative
period (Table II).

Endovascular treatment

ET for PA was performed under locoregional anaes-
thesia.
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Figure 3.—Kaplan-Meier curve shows primary patency-rate in group
A (OR) and group B (ET) at 6-month intervals. Standard error is >10%
after 36 months for ET (——).

In all, 37 stent-grafts were placed in 21 PA: single
devices were used in 13 (61.9%) aneurysms; 6 (28.6%)
required 2 stent-grafts and 2 (9.5%) needed 3. The
mean diameter and length of the implanted endo-
grafts was 8.14 + 0.7 mm and 11.4 + 3.6 cm, respec-
tively.

Between January 1999 and December 2003, a col-
lateral artery originating from the aneurismal sac was
embolized in 2 cases to prevent a type II endoleak; in
2 other cases, this procedure was not performed
because of technical difficulties and no signs of type
IT endoleak were detectable during the follow-up
period (18 and 20 months, respectively).

Aneurismal exclusion was successful in all cases,
none required conversion to open surgery, no signs
of endoleak and no endograft kinking during leg flex-
ion were observed at intraoperative DSA (Figure 1).

Endograft thrombosis occurred in 2 (9.5%) cases
the day after the procedure. In one it was related to
intraoperative difficulty during release of the distal
part of the endograft. This patient underwent suc-
cessful intra-arterial thrombolytic therapy followed
by an additional endovascular procedure; dilatation of
the distal part of the endograft, permitted re-estab-
lishment of stent-graft patency. In the other case, an
endograft oversized by about 20% was used to seal the
PA; this caused incomplete disclosure of the distal
part of the endograft, resulting in stent folding (Figure
2). This was successfully treated with intraoperative
percutaneous transluminal angioplasty and stenting;
but 72 h later the endograft occluded, requiring con-
version to OR (Table ID).
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Figure 4 —+Afym T2 months after ET showirig thrombus apposition
inside the endograft in a patient with minor thrombophilic disease.

Follow-up

The mean follow-up period was 46.7 months (range
10-97) in group A and 47.8 months (range 11-97) in
group B.

In 2 patients in group A, thrombosis of an ePTFE
femoropopliteal above knee bypass and of a GSV
femorotibioperoneal trunk bypass developed at 28
and 41 months. These patients were not considered
for redo surgery because they presented lower limb
claudication >500 m at the treadmill test after the
acute event. The Kaplan-Meier analysis showed a pri-
mary patency rate of 100% at 12 months, 94.4% at 36
months and 88.15% at 72 months (Figure 3). Clinical
€xamination and duplex ultrasonography demon-
strated that the remaining bypasses were patent.

Duplex ultrasound scan at 6 and 24 months revealed
in 2 patients in group B an asymptomatic restenosis
>60% in the distal part of the endograft and was con-
firmed at DSA. These patients underwent a secondary
endovascular procedure of dilatation and placement
of a covered stent. An endograft occlusion occurred
6 months after the secondary endovascular proce-
dure, with acute lower-limb ischemia, requiring con-
Vversion to OR. In this case, the below knee-popliteal
artery was about 4 mm in diameter at preoperative
angio-CT. A Viabhan (5 mm diameter) was used to seal
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Figure 5—Plain radiogram of the knee (A) and duplex ultrasound scan
(B) 48 months after the procedure showing flexibility and integrity of
the Hemobahn stent graft during knee flexion (>120°).

the distal part of the PA. In this case, the 25% oversize
of the endograft could explain the early distal resteno-
sis and the late occlusion.

In one patient with minor thrombophilic disease
(heterozygous for factor V Leyden), conversion to OR
was performed 2 months after ET. In this case, angio-
CT performed 2 months later showed a thrombus
apposition inside the endograft (Figure 4); 24 h after
the examination the endograft occluded. The patient
underwent unsuccessful local thrombolytic therapy
and conversion to OR was required.

No signs of endoleak, aneurismal sac increase
(37.8£13.9 cm of diameter at preoperative angio-CT;
36.2+13.3 at angio-CT 12 months after the procedure)
or endograft kinking during leg flexion were observed
on the plain radiogram (Figure 5).

No significant variations in ABI were observed
between the rest position and during forced leg flex-
ion (Figure 5).

Primary patency rate was 80.9% at 12 months and
71.4% at 72 months; secondary patency rate was 90.5%
and 85.9%, respectively (Figure 3, 6).

At the log-rank test no statistical differences between
the 2 groups were observed in primary patency rate
at 36 months and in secondary patency at 72 months.

No deaths occurred.

Discussion and conclusions

Surgical treatment is indicated for symptomatic or
complicated PA; however, controversy surrounds opti-
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Figure 6.—Kaplan-Meier analysis of the secondary patency rate in
group A (OR) and group B (ET) at 6-month intervals.

mal management of asymptomatic PA and indications for
surgical treatment for asymptomatic PA vary. Lowell et
al. reported aneurysm diameter 2 cm, presence of throm-
bus and poor run-off as risk factors for complications in
a group of 67 aneurysms treated conservatively.4

A body of evidence supports surgical management of
asymptomatic PA since graft patency and limb salvage
rate are consistently better than in symptomatic PA.11-15
After surgical repair, 5-year patency rate >90% is report-
ed for asymptomatic and >75% in symptomatic
aneurysms. 115 Surgical mortality is low (0-1%) in asymp-
tomatic patients and 2.1% in acute patients.23 However,
morbidity rates as high as 30-40% have been reported,
usually associated with wound complications.2426

Endovascular surgery has become a valid alterna-
tive to OR and particularly significant advances have
been made in the endovascular treatment of arteri-
al aneurysms. PA are potentially treatable by an
endovascular approach. Moreover, compared with
conventional surgical treatment, percutaneous endo-
luminal exclusion of lower extremity aneurysms as
a minimally invasive procedure offers distinct advan-
tages: less blood loss, quicker recovery, and shorter
hospital stay.27-29 So far, experience with endolumi-
nal grafting for PA exclusion has been limited.
Endovascular repair of a popliteal aneurysm was
first described in 1994 by Marin et al., who used a
homemade stent-graft consisting of a PTFE graft and
2 Palmaz stents to seal the ends of the graft to the ves-
sel wall.30 In others reports, a variety of stents
(Palmaz, Cragg, Wallstent or Gianturco) covered with
PTFE, polyester, polyurethane or autologous vein
were used.31-38 Tielliu et al. reported the largest
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prospective series using the Hemobahn/Viabahn
endograft, with good early outcomes in 57 PA, and
a cumulative secondary patency rate at 24 months of
87%.16 Mohan et al. reported on a series of 25 patients
with 30 PA that underwent ET, with a secondary
patency rate of 83.2% at 36 months.! To date, the
only published randomized study is the one per-
formed at our department, in which 30 PA were ran-
domized into 2 treatment groups for either OR or
ET using the Hemobahn/Viabahn endograft. No sta-
tistical differences between the two types of treatment
were observed in the secondary patency rate at 36
months (90.9% OR vs. 100% ET).20

The Hemobhan/Viabhan endograft was chosen
because of its technical characteristics: it is a self-
expanding nitinol stent, internally covered with an
ultrathin PTFE graft incorporating a special nitinol
stent design that reduces the number of net junctions
and allows the combination of flexibility and radial
stiffness, thus reducing the risk of kinking during
knee joint flexion.

In this comparative study with a longer follow-up
period (72 months) than our first experience, no sta-
tistical difference in primary and secondary patency
rates was found between the two treatments.

During the entire study period, 3 (14.3%) patients in
group B required conversion to open surgery because
of endograft occlusion. In 2 cases this was thought to be
the results of excessive endograft oversizing; in both cas-
es, oversizing was >20%. In one patient this caused
uncompleted disclosure of the distal part of the endo-
graft, resulting in a fold that was not treatable with an
adjunctive endovascular procedure and the endograft
occluded. In the second case, the endograft was
deployed in a small below knee-popliteal artery (4 mm),
resulting in tight restenosis 24 months after ET, which
was first corrected with a secondary endovascular pro-
cedure that prolonged endograft patency for 6 months.
Having learned from this experience, we now prefer an
endograft oversize no greater than 15%. In the third
case, endograft occlusion occurred in a patient with
minor thrombophilic disease (heterozygous for factor V
Leyden) that caused acute thrombosis of the endograft
2 months after ET. In this case, thrombolytic therapy
failed and conversion to OR was required.

As estimated by Kaplan-Meier analysis, the prima-
ry patency rate at 72 months was 88.1% after OR and
71.4% after ET; the secondary patency rate at 72
months was 88.1% after OR and 85.7% after ET. The
primary patency rate after OR is comparable to those
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TasLE IIl.—Personal recommendations for ET of PA.

— Avoid oversizing >10-15%
— Distal landing zone below the knee-joint. It should leave a tract of
popliteal artery useful for a popliteal bypass anastomosis.
— Areas of overlapping of multiple stents should avoid flexion critical
points of popliteal artery
— Strict follow-up and sine-die antiplatelet therapy
- — Contraindication:
— Small BK popliteal artery (<0.4 mm)
— Minor or major thrombophilic disease
— Less than 2 tibial arteries patency
— Distal neck <1 cm

I A e o B T ) B e e L e

reported by previous studies, while the primary and
secondary patency rates after ET are slightly better
than those of other studies that reported a primary
atency rate at 1 year between 47% and 75%.1619 This
difference may be the result of patient selection and
postoperative therapy. In our study, only patients
ith optimal anatomical characteristics and a run-off
core >8 according to the recommendations of the
C-JVS/ISCVS were selected for ET. Postoperative ther-
py (single intravenous dose of 125 mg ASA) imme-
diately after the surgical procedure followed by dou-
le antiplatelet therapy (ASA 100 mg daily + ticlo-
idin 250 mg twice a day) continued for 1 month dif-
ered from other studies in which a single oral dose
of ASA (100 mg daily) or anticoagulant therapy with
ow molecular weight heparin were used.
. ET permits a quicker recovery and appears to be
have greater potential advantage in young patients
vho need to resume normal activities quickly, and
ven in older patients in whom a prolonged hospital
ays is detrimental.0 Thus, for this reason and con-
idering the results of the study, we did not still judge
n age <50 years.
During the follow-up period, no signs of endoleak
vere observed; moreover, no evidence of type II
ndoleak was observed even in those patients in
hich the collateral vessels originating from the
neurismal sac were not embolized due to technical
lifficulties.

During the follow-up period, no significant varia-
ons in ABI were observed between the rest posi-
on and during forced leg flexion (>120°) in patients
0 group B. This is an important goal. In fact, the
great mobility of the popliteal artery, along with the
tisk of device rotation, twisting and kinking, remains
4 problematic point in ET for PA. Recently, Diaz et al.
howed that the popliteal artery has a point of max-
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imal flexion that does not correspond to the same
level were the knee bends.? This paper confirmed
previous anatomo-radiologic studies that found that
the distal part of the popliteal artery is relatively fixed
between the origin of the anterior tibial artery and
the origin of the descending genicular artery.40-42 Knee
flexion increases tortuosity of the supraarticular
popliteal artery, while the middle and lower parts of
the popliteal artery keep an even curve retracted from
the posterior surface of the joint. Wensing et al.
described different dynamic changes in the popliteal
artery during leg flexion depending on patient age.
They concluded that, in patients aged over 60 years,
popliteal artery tortuosity is more pronounced than in
younger patients and does not disappear during knee
estension.#2 These findings are similar to what we
observed at intraopertive DSA and plain radiogram of
the knee with forced leg flexion, in which endograft
tortuosity was more marked in the supragenicular
segment of the artery.

Thanks to its structure, the Hemobahn/Viabahn
endograft seems to be suitable for this procedure
since it reduces the risk of kinking during knee joint
movement. In our experience, no signs of deformity
of endograft structural skeleton were seen on the
plain radiogram of the knee during forced leg flexion
(>120°). The endograft showed good compliance in
the supragenicular region of the popliteal artery—the
most critical region for tortuosity during knee flex-
ion. Biomechanical stresses between the popliteal
artery and the stent-graft during leg flexion could be
responsible for stent fracture that seem to have rele-
vant implications for graft patency.!? In our study, no
stent fractures were detectable on plain radiograms of
the knee joint at 6 and 12 months and then yearly. This
event seems to be unusual for the Hemobahn/Viabahn
device. In the most recent papers describing the use
of the endograft in ET for PA, a stent fracture was
reported only in the study by Tielliu et al. (2/57
patients; 3.5%).16

Table III contains our recommendations that may be
helpful for successful PA exclusion with use of the
Hemobahn/Viabahn device. We believe that, in the
near future, a tapered device needs to be developed
to treat a PA with a single device and to deal with
the smaller size of the belwo-knee popliteal artery in
particular.

Given the power limitations of this study, ET for
asymptomatic PA in patients with suitable anatomy
is safe and has long-term results comparable with
those of OR.
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