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Endovenous stent-assisted coil embolization for a
symptomatic femoral vein aneurysm
Charles B. Ross, MD, Paul M. Schumacher, MD, Jeffrey B. Datillo, MD, Raul J. Guzman, MD, and
Thomas C. Naslund, MD, Nashville, Tenn

An 83-year old man presented with recurrent pulmonary embolism originating from a distal left superficial femoral vein
aneurysm despite therapeutic anticoagulation. We treated the patient transluminally using the technique of stent-assisted
coil embolization via percutaneous transpopliteal venous access. Follow-up by serial duplex ultrasonography and
computer tomographic venography (CTV) demonstrated resolution of the aneurysm. Our case demonstrates that
stent-assisted coil embolization may effectively exclude a saccular venous aneurysm and prevent recurrent pulmonary
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embolization. ( J Vasc Surg 2008;48:1032-6.)
Femoropopliteal venous aneurysms are rare entities
which, in 45% of reported cases, present with pulmonary
embolism.1 Therapeutic anticoagulation, however, may
not ameliorate the risk of pulmonary embolism.1,2 Re-
section and venous reconstruction, usually with tangen-
tial excision and venorrhaphy, represent the traditional
management of femoropopliteal venous aneurysms.1 We
report the first case of a distal superficial femoral vein
aneurysm successfully managed by stent-assisted coil
embolization.

CASE REPORT

An 83-year-old male was hospitalized in late 2001 with bilat-
eral pulmonary emboli of unknown origin. He was managed with
12 months of oral anticoagulation. Within one month of complet-
ing anticoagulation, he developed recurrent bilateral pulmonary
emboli. Medical evaluation excluded thrombophilia as well as
occult malignancy, and he was prescribed a course of lifelong
anticoagulation using warfarin. During a subsequent hospitaliza-
tion for respiratory distress and suspected pneumonia in early
2006, a venous duplex scan revealed a 5.7 cm � 3.2 cm aneurysm
of the distal left superficial femoral vein. No alteration in manage-
ment occurred.

In September 2006, the patient again presented with recur-
rent pulmonary emboli. His international normalized ratio was
2.7. A repeat venous duplex scan demonstrated a distal left super-
ficial femoral vein aneurysm with slow flow and rouleaux formation
(Fig 1, a).

Vascular surgical consultation was requested and the patient
subsequently underwent placement of a retrievable inferior vena
cave (IVC) filter (Günther Tulip vena cava filter, Cook Medical,
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Bloomington, Ind). At the time of IVC filter placement, ascending
phlebography was performed and this demonstrated a saccular
aneurysm of the left superficial femoral vein (Fig 1, b). On further
questioning by the vascular service, the patient recalled a remote
football injury to the left thigh to which he attributed rare episodes
of pain and swelling.

Because of the patient’s history of recurrent pulmonary emboli
and the potential for further thromboembolic events, intervention
was recommended. The patient’s age and cardiovascular risk pro-
file suggested that he was at high risk for conventional surgery and,
thus, we sought an endovascular solution to this problem. In the
prone position and under local anesthesia with sedation, the left
popliteal vein was cannulated using ultrasound-guidance. A total
of eight coils (stainless steel embolization coils, 5 mm � 5mm (6)
and 5mm � 3 mm (2), Cook Medical Inc., Bloomington, Ind)
were deployed within the venous aneurysm sac followed by im-
plantation of a 14 � 60 mm self-expanding nitinol stent (SMART,
Cordis, a Johnson & Johnson company, Miami Lakes, Fla) across
the neck (Fig 2). Postdilitation of the stent was not performed. The
procedure was technically successful. Post-procedural venous du-
plex scan demonstrated patency of the stented venous segment
with minimal extra-luminal flow into the aneurysm. Subsequent
ascending phlebography at the time of IVC filter retrieval revealed
rapid flow through the stented segment of the left superficial
femoral vein with minor extravasation of contrast into the residual
aneurysm sac. Serial venous duplex scans demonstrated contrac-
tion of the aneurysm and in-stent intimal thickening. (Fig 3, a) A
computed tomography (CT) venogram, at 15 month follow-up,
confirmed resolution of the venous aneurysm (Fig 3, b). The
patient’s overall physical condition has improved and he now leads
an active lifestyle. He has experienced neither recurrent pulmonary
embolism nor limb pain or swelling. Long-term anticoagulation was
continued with warfarin based on the preference of the patient’s
hematologist. Because the long-term patency of this repair is un-
known, he has agreed to participate in lifelong vascular follow-up.

DISCUSSION

Venous aneurysms have been described in both the
deep and superficial venous systems and in various ana-
tomic locations.3 They are associated with venous mal-

formation syndromes such as the Klippel–Trenaunay
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syndrome, and this is thought to be related to weakness
of the vein wall in the setting of venous hypertension and
proximal obstruction.4 Other suggested etiologies of
venous aneurysms include trauma, entrapment, mechan-
ical stress, and congenital weakness.1,5 However, most

Fig 1. a, Venous duplex scan demonstrating rouleaux
b, Ascending phlebography of the left thigh demonst
reported popliteal venous aneurysms are sporadic and
occur in adults. The venous aneurysm described in the
present case was unique in that it was located at the
adductor canal (ie, the distal superficial femoral vein).
Most lower extremity venous aneurysms, however, occur
in the popliteal vein and 75% of such cases involve its

ation in left distal superficial femoral vein aneurysm.
left distal superficial femoral vein aneurysm.
form
above-knee segment.1 On phlebography, the venous
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aneurysm in the present case was characteristically wide-
necked and saccular, the feature upon which endovascu-
lar management was based.

Endovascular management of wide-necked arterial
aneurysms utilizing bare metal stents with adjunctive coil
embolization has been most commonly reported for
skull base aneurysms of the internal carotid artery and
intracerebral aneurysms.6-9 As demonstrated in experi-
mental models, stent coverage of an aneurysm neck
reduces turbulence and decreases flow within the aneu-
rysm sac.10 Consequently, gradual remodeling and ulti-
mately resolution of the aneurysm may be observed
through mechanisms including intimal hyperplasia and
endothelialization of stent struts.11 Coil embolization
promotes thrombosis of an aneurysm. The combination
of stent placement and coil embolization theoretically
reduces intrasac flow and promotes sac thrombosis while
stenting also prevents coil protrusion into the lumen of
the parent vessel. Although mechanisms of stent endo-
thelization and intimal hyperplasia are incompletely de-
fined in the venous system,12,13 we felt that this model
was adaptable to the peripheral venous system and that
aneurysm neck coverage would preclude recurrent pul-
monary embolization. To our knowledge, this is the first
report of treatment of a femoropopliteal vein aneurysm
with stent-assisted coil embolization.

Technical strategies for stent-assisted coil emboliza-
tion include coil embolization both preceding and fol-
lowing stent placement.9 We chose to place coils deeply
into the aneurysm sac before stenting to avoid potential

Fig 2. Radiography of left thigh (prone position) following stent-
assisted coil embolization of left superficial femoral vein aneurysm.
Note delayed emptying of contrast from the aneurysm sac.
trapping in and protrusion of coil remnants through the
interstices of the stent. Such a technique would theoret-
ically reduce the risk of thrombus formation in the parent
vessel and particularly in the venous system. Similarly, we
were judicious in the number of coils deployed, attempt-
ing to place the minimum number needed to initiate a
thrombotic process within the aneurysm sac.

The diameter of the femoral vein bordering the aneu-
rysm in this case was 10 to 12 mm. We opted to implant a
slightly oversized stent to prevent potential stent migra-
tion. In retrospect, a smaller self-expanding stent of 12 mm
diameter would have been acceptable. Likewise, were we to
do this procedure today, we would employ larger coils,
such as 10 mm � 10 mm.

An alternative endovascular technique for manage-
ment of the venous aneurysm in this case could have
been to exclude the aneurysm by placement of a self-
expanding covered stent. Covered stents have been used
successfully to exclude traumatic vena caval injuries with
good success.14-16 However, the thrombogenicity and,
thus, durability of covered stents in the superficial fem-
oral vein is uncertain. Based on poor results with ring-
supported polytetrafluoroethylene (PTFE) grafts as re-
placement femoropopliteal venous conduits,17,18 we
concluded that a covered stent in this location would also
perform suboptimally. Because the venous aneurysm in
our case was locally asymptomatic and represented no
threat of rupture, we were not compelled to achieve its
immediate complete exclusion. Thus, we theorized that
an endothelialized bare metal stent offered advantages
which could not be completely duplicated with a covered
stent.

Conventional therapy using tangential excision and
venorrhaphy represents the definitive treatment for ve-
nous aneurysm in this location. Operative therapy, how-
ever, involves potential local and systemic morbidity and
is complicated by thrombosis in up to 25% of reported
cases. Additionally, it does not preclude the potential
need for postoperative anticoagulation.1,19 Edema and
neuralgia related to surgical exposure is also a recognized
complication. The advantage of endovascular therapy
may be mitigated by potential late stenosis or occlusion
from intimal hyperplasia with or without associated stent
fracture or by development of mural thrombus. The
long-term behavior of bare metal stents in the superficial
femoral vein is unknown. If in-stent stenosis develops,
remedial treatment would be based, in this case, purely
on symptoms. Hence, lifelong clinical follow-up is nec-
essary.

CONCLUSION

Venous aneurysms may present with pulmonary embo-
lism and are effectively treated by tangential excision and
venorrhaphy. Our case demonstrates that the novel ap-
proach of stent-assisted coil embolization may effectively
exclude a venous aneurysm and prevent recurrent pulmo-

nary embolism.
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