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Acute ischemia secondary to popliteal artery stent

fracture and embolization
Annalise M. Panthofer, BS,a Jeniann A. Yi, MD,b Andy C. Chiou, MD, MPH,c and

Jon S. Matsumura, MD,a Madison, WI; Aurora, CO, and Peoria, IL
ABSTRACT
Femoropopliteal disease comprises more than one half of lesions in peripheral vascular disease. The treatment modal-
ities for stenosis or occlusion of this anatomic region include femoropopliteal bypass and percutaneous transluminal
angioplasty with or without stenting. Our patient developed acute leg ischemia 3 years after stenting, secondary to stent
fracture, with distal embolization of stent fragments. Using mechanical thromboembolectomy and superficial femoral
artery to below-the-knee popliteal in situ saphenous vein bypass, we were able to restore perfusion to the limb and
retrieve fragments of the fractured stent. (J Vasc Surg Cases Innov Tech 2023;9:101143.)

Keywords: Arterial occlusive diseases; Chronic limb-threatening ischemia; Intermittent claudication; Peripheral arterial
disease; Self-expandable metallic stents; Venous stent; Venous thrombosis
The prevalence of percutaneous transluminal angio-
plasty (PTA) and stent placement in the coronary anat-
omy and the iliac system have paved the way for other
applications within the peripheral vascular system,
including the abdominal aorta, renal arteries, carotid ar-
teries, and arteries of the lower extremities. Limited
long-term data are available regarding PTA and stenting
of the lower extremities, primarily the femoropopliteal
segment, although evidence has shown that stenting
has acceptable short- and mid-term patency in select
patients.1-4 Compared with other vascular anatomic re-
gions, femoropopliteal disease is often more complex,
with longer and more diffuse atherosclerotic lesions
that tend to be multilevel. Surgical bypass has tradition-
ally been used as treatment for these complicated
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lesions; however, endovascular therapies, including PTA
and stenting, have emerged as alternative treatments.
Careful evaluation of the indications, morbidity, and
long-term results is underway, and a wide variety of com-
plications, including stent fractures, has been reported.5-10

We report the case of a popliteal stent fracture with
distal fragment embolization that required emergent
surgical bypass. The patient provided written informed
consent for the report of his case details and imaging
studies.
CASE REPORT
A 45-year-old man was emergently transferred to our

unit after presenting with sudden-onset of severe right
leg pain, a cold foot, and calf muscle weakness. Three
years prior, the patient underwent angiography for inter-
mittent claudication, which revealed a short-segment
above-the-knee right popliteal artery stenosis. This steno-
sis was treated with PTA, which was thought to be
suboptimal, and a self-expanding Wallstent (Boston
Scientific) was placed (Fig 1).
The initial evaluation revealed nonpalpable pedal

pulses and absent Doppler signals distal to and at the
popliteal fossa. Myopathic changes, including pain with
muscle weakness, were pronounced, and emergent
diagnostic angiography, fasciotomy, and surgical recon-
struction were performed. On intraoperative diagnostic
angiography, the superficial femoral artery was occluded,
with reconstitution of flow visualized at the below-the-
knee (BK) popliteal artery (Fig 2). A fractured stent was
identified in the above-the-knee popliteal artery (Fig 3).

Operation. Through a medial approach, the right popli-
teal artery was explored, and an acute thrombus was
identified. A Fogarty embolectomy catheter (Edwards
Lifesciences LLC) was used and taken to 35 cm to confirm
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Fig 1. Views of preimplant angiogram revealing a short-segment above-the-knee right popliteal artery stenosis
(A,B), prompting treatment with percutaneous transluminal angioplasty (C,D) with a self-expanding Wallstent
(E,F) 3 years before the acute presentation described in the present report.

Fig 2. Intraoperative diagnostic angiography was performed in response to acute limb ischemia and revealed
visualization of the superficial femoral artery reconstitution of flow with poor runoff at the below-the-knee (BK)
popliteal artery.
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outflow patency and perform embolectomy. A right su-
perficial femoral artery to BK popliteal artery in situ
saphenous vein bypass was performed (Fig 4). Doppler
signals to the ankle were still absent. The patient
underwent a repeated and more aggressive catheter
thromboembolectomy (ie, with more balloon insuffla-
tion and greater wall contact) through the hood of the
vein bypass, resulting in removal of more thrombus and



Fig 3. A fractured stent visualized in the above-the-knee popliteal artery.

Fig 4. A right superficial femoral artery to below-the-knee popliteal in situ saphenous vein bypass was
performed.
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some fragments of the Wallstent that had embolized
distally (Fig 5). Tissue plasminogen activator 4 mg was
infused through the BK popliteal artery during a 45-
minute period. Subsequently, Doppler signals were pre-
sent in the posterior tibial artery, and the foot appeared
clinically viable. Final completion angiography revealed a
single-vessel runoff to the posterior tibial artery. A four-
compartment fasciotomy of the right calf was also per-
formed, in anticipation of compartment syndrome. The
patient tolerated the procedure well without any sub-
sequent complications or operations and was dis-
charged on the fourth postoperative day with a 10-week
course of warfarin.

Postoperative course. At 10 weeks postoperatively,
duplex ultrasound showed a widely patent bypass graft.
Pulses were palpable in the graft and posterior tibial ar-
tery. The patient was ambulating without any difficulties.



Fig 5. Distally embolized fragments of the Wallstent in the
peroneal artery (A) and its distal branches (B).
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His warfarin was discontinued, and he resumed his prior
regimen of aspirin. At 2 years postoperatively, primary
patency of the bypass graft was maintained.
DISCUSSION
Dotter and Judgkins first predicted the possible bene-

fits of intravascular stenting in combination with PTA in
1964 (Dotter CT, Judkins MP. Transluminal treatment of
arteriosclerotic obstruction. Circulation. 1964;30(5):654-
670. doi:10.1161/01.cir.30.5.654). Five years later, Dotter11 re-
ported his experience with implanting coil-spring tube
grafts in canine popliteal arteries. Not until 14 years later
did the principle begin to see application in the clinical
setting. The last three decades have seen abundant
growth and extensive clinical trials exploring many
different models in search of the ideal stent. Although
the short- and mid-term results have been promising
with the use of these stents, long-term outcomes are
less explored.
The reported patency rates vary. Wallstents in the iliac
and femoral arteries have reported primary patency rates
of 61% at 1 year and 49% at 2 years.8 Nitinol stents have a
primary patency rate of 85% at 1 year.12 Others have re-
ported first-year patency of stents in the femoropopliteal
system of 49% to 81%.13-15 The long-term patency rates
for femoropopliteal stenting and PTA currently do not
demonstrate equivalence or equipoise with the 5-year
surgical bypass patency rates.16-18 Recently, the BEST-
CLI (best endovascular vs best surgical therapy in pa-
tients with critical limb ischemia) trial reported superior
outcomes for bypass in patients with an adequate
saphenous vein.19 Two primary reasons for the decreased
patency with PTA and stenting include early thrombosis
and intimal hyperplasia.14 Additionally, lesions >10 cm
are associated with lower patency rates, reported to be
20% to 69% in the first year.20,21 Conversely, larger arterial
diameters are associated with higher patency rates.13,20

Increasingly, fractures have emerged as a significant risk
factor for late stent failure in the peripheral arteries, with
reports of stent fractures in the biliary tract, dialysis grafts,
esophagus, coronary arteries, subclavian arteries, abdom-
inal aorta, and, even, veins. The clinical effects of this
event vary from catastrophic to inconsequential.22

Although fractures in the iliac, femoral, and popliteal
arteries have been reported, reports are limited of acute
limb ischemia due to embolization of stent fragments,
especially in the femoropopliteal region. Other clinical
sequelae of stent fracture can include pseudoaneurysm,
infection, vessel rupture, arterial dissection, compart-
ment syndrome, and amputation.
Given the potentially severe and life-threatening conse-

quences of stent fracture, its etiology has been explored
in several studies. The rigidity of densely calcified arteries
has been associated with stent fracture, with one study
of carotid stents reporting that the presence of calcifica-
tion resulted in a 7.7 times greater odds of a fractured
stent.23 Metal-on-metal stress created by overlapping
stents and their associated rigidity is another proposed
mechanism for stent fracture.24 Biomechanical forces,
including flexion, torsion, pulsion, compression, and elon-
gation, play a fundamental role in the development of
stent fracture,12 especially in the highly dynamic and mo-
bile femoropopliteal region. Diaz et al25 explored the use
of dynamic angiography to assess the stress in the popli-
teal artery. They concluded that evaluating patients’
popliteal artery dynamics in flexion, in conjunction with
using the most durable stent (ie, self-expandable stents
for their crush reversibility), might help prevent stent
fracture by identifying the most appropriate site for stent
implantation. The rate of stent fracture and its associated
complications could, thus, be mitigated by (1) designing
stents to better respond to the dynamic mechanics of
the femoropopliteal region and (2) identifying the
optimal implantation site to minimize mechanical
stressors.
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CONCLUSIONS
Stenting is a common treatment option for patients

with femoropopliteal disease. As advances in materials,
engineering, and manufacturing technology progress,
improvements are expected in the durability of stents
and their long-term results. Although rare, stent fracture
can be a dangerous complication, and clinicians should
be aware of the potential for distal fragment emboliza-
tion. Future stent development must consider the lower
extremity mechanics and their interaction with
implanted stents to improve the durability of endovascu-
lar treatment, particularly of the highly dynamic femoro-
popliteal segment.
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