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Scoring Angioplasty
for Popliteal and
Infrageniculate Stenosis

A limb salvage case using a scoring balloon device.

BY ERIN H. MURPHY, MD, AND FRANK R. ARKO, MD

opliteal and infrageniculate arteriosclerosis are

difficult conditions to treat and manage. In this

case report, we discuss the use of popliteal and

tibial angioplasty utilizing the AngioSculpt bal-
loon (AngioScore, Inc., Fremont, CA).

CASE REPORT

A 68-year-old man presented
with a 1-month history of wors-
ening left lower extremity rest
pain and nonhealing foot ulcera-
tion. The patient had an 8-month
history of claudication symp-
toms before presentation. The
patient’s medical history was sig-
nificant for hypertension, dia-
betes, and chronic renal insuffi-
ciency, with a baseline creatinine
level of 1.6. His surgical history
was significant for remote chole-
cystectomy in 1982. He currently
uses tobacco and smokes one
pack per day.

Pertinent physical examination
revealed 2+ femoral pulses and
diminished bilateral popliteal and
absent pedal pulses. The patient
had multiple areas of gangrene
requiring debridement with the
wound having adherent exudate
and absent granulation tissue on
the anterior surface of the lower
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Figure 1. The preintervention arteriogram.

shin as well as gangrene of the fourth and fifth digits.
There were no signs of local or systemic infection.
Laboratory studies revealed a white blood cell count of
8.2 and a serum creatinine level of 1.6. All other laboratory
values were within normal range. Noninvasive vascular

laboratory testing revealed an
ankle brachial index (ABI) on the
left of 0.3 with a toe pressure of
10 and a severely dampened
monophasic signal. The ABI on
the right was 0.78 with a toe
pressure of 55 with a biphasic
signal.

An arteriography was per-
formed, which revealed a
patent aorta without signifi-
cant renal artery or aortoiliac
disease. The superficial femoral
artery and proximal popliteal
artery were patent with mini-
mal patchy non—flow-limiting
stenosis. There was a 3-cm
popliteal stenosis of the below-
the-knee popliteal artery. The
anterior tibial artery was
occluded at the orifice with a
short-segment stenosis of the
posterior tibial artery with
slow two-vessel runoff via the
posterior tibial artery and a
heavily diseased peroneal
artery (Figure 1).



Procedure
The 5-F Sheath was eXCha!’].ged for Representative image of angioplasty
a 6-F sheath, which was positioned in with the AngioSculpt balioen in
. the accluded sagment of the
an up-and-over technique from the origin of the anterior tibial artery

right common femoral artery into
the left superficial femoral artery. The
patient was pretreated with clopido-
grel and aspirin and was anticoagu-
lated to maintain an activated clot-
ting time longer than 250 seconds. A
.014-inch Choice PT guidewire
(Boston Scientific Corporation,
Natick, MA) was used to cross the
popliteal stenosis and the occlusion
of the anterior tibial artery. Balloon
angioplasty of the infrageniculate
popliteal artery was performed with
a 5-mm X 2-cm AngioSculpt balloon,
the anterior tibial artery was treated
using a 3-mm X 2-cm AngioSculpt
with multiple inflations in the area of
the occlusions, the stenoses in the
posterior tibial artery were treated
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with a 3-mm X 2-cm AngioSculpt, Figure 2. Angioplasty with a 3-mm X Figure 3. Final angiogram with rapid
and a 2-mm X 2-cm AngioSculpt was ~ 2-cm AngioSculpt balloon in the anteri-  flow in the popliteal artery and three-
used to treat lesions in the peroneal or tibial artery. The popliteal, anterior vessel runoff.

artery (Figure 2). An angiogram tibial, posterior tibial, and peroneal

obtained after angioplasty revealed a  arteries were all treated.

widely patent popliteal artery with-
out residual stenosis and brisk three-vessel runoff (Figure
3). Further wound debridement was performed.

The patient was admitted overnight for observation.
He was discharged home on postoperative day 1 with a
biphasic left dorsalis pedis pulse and a palpable left
posterior tibial pulse. He experienced immediate reso-
lution of his left lower extremity rest pain. He was
scheduled for wound care, including hydrotherapy, and
was placed on our vascular surveillance protocol.
Duplex ultrasound and ABIs were performed in our
vascular laboratory at his 1-month postoperative visit,
which revealed no evidence of restenosis and an ABI of
0.84 with biphasic signals in the left pedal vessels. The
left foot ulceration had greatly improved, and there
was excellent granulation tissue present, allowing skin
grafting (Figure 4). The foot was completely healed in 4
weeks.

DISCUSSION:
ENDOVASCULAR OPTIONS

The natural history of untreated critical limb ischemia
is progression to major amputation. Because major
amputation is associated with mortality rates of 25% to

50% at 1 year,' revascularization and limb salvage are
critically important. Over time, distal bypass with an
autologous conduit has remained the gold standard of
treatment for limb-threatening ischemia in the setting
of infrainguinal peripheral arterial disease. Surgical
results after distal revascularization are excellent, with

Figure 4. Skin grafting was performed on the wounds 4
weeks after the intervention.
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patency rates up to 70% and limb salvage rates of 80%
to 90% at 3 years. Nonetheless, these patients face high
morbidity and mortality rates up to 10% and 5%,
respectively, proving this procedure is treacherous for
the older, high-risk patient.>®

Although popliteal and infrageniculate arterial lesions
were once considered contraindications for endovascu-
lar interventions, accumulation of experience, technical
advancements, and the development of lower-profile
guidewires and balloon catheters have rekindled inter-
est in the endovascular treatment of infrageniculate
lesions. Although the reported results of distal endovas-
cular interventions are variable and often contradictory,
investigators generally agree that the endovascular
approach is appealing because of its decreased morbidi-
ty and mortality rates, shorter hospital stays, quicker
recovery times, faster postoperative ambulation, and
improved patient satisfaction.®'° In addition, failed
endovascular options do not necessarily interfere with
the possibility of performing a future surgical bypass
and, therefore, many surgeons now use these proce-
dures as a first-line treatment, reserving open bypass for
endovascular failures.

The most widely used endovascular options for distal

disease include traditional angioplasty with adjunctive
stenting for residual stenosis, endoluminal bypass with
covered stents, and cryoplasty. Results after traditional
angioplasty with adjunctive stenting are widely inconsis-
tent when performed for critical limb ischemia.
Reported limb salvage rates with this technique range
from as low as 36% at 2 years to as high as 91% at 5
years.%”11"12 Cryoplasty data are further mixed, with
results comparable to the higher-end patency rates
reported with traditional angioplasty.®”'* Our personal
experience with endoluminal bypass using covered
stents has been modest but underwhelming. As paten-
cy rates are reported nearing 75% after 2 years, compli-
cations, including graft kinking and occlusion, have
caused us to hesitate in employing this technology in
our practice, and we rarely attempt this method of
revascularization. Further, this treatment is not ideal in
patients with severe calcification or disease in the proxi-
mal/distal arteries, limiting widespread application of
this technique.

Cutting and Scoring Balloons

Balloons with cutting or scoring technology are cur-
rently available from two manufacturers: the
AngioSculpt balloon (used in this patient) and the
Peripheral Cutting Balloon, which is manufactured by
Boston Scientific Corporation (Natick, MA). The Cutting
Balloon has sharp microsurgical blades that are exposed
during balloon inflation, and the AngioSculpt has nitinol
scoring elements with rectangular edges, also exposed
when the balloon is inflated. The Cutting Balloon’s
blades are positioned in a linear fashion, whereas the
AngioSculpt has a nitinol scoring element that scores
the plaque circumferentially. The Cutting Balloon’s
blades incise the plaque, and the scoring elements of the
AngioSculpt score it, while their respective balloons
compress the plaque against the arterial wall in a fashion
similar to traditional angioplasty. Advantages include
lower required balloon inflation pressures and reduced
vessel distention and vessel trauma, resulting in lower
dissection rates and vessel damage when compared to
traditional angioplasty. These devices may be best
designed for the diabetic patient with heavily calcified
vessels that could lead to suboptimal results with con-
ventional angioplasty, as seen in this case. Further,
improved initial angioplasty results with this balloon ide-
ally obviate the need for adjunctive stenting.

LITERATURE REVIEW

Cardon et al recently published a series of 53
extremities in 48 patients treated with scoring bal-
loons with a procedural success rate of 96%. No



patients treated required adjunctive stenting, with less
than 30% residual stenosis documented after angio-
plasty in all patients. The investigators demonstrated
an 81% limb salvage rate at 1 year with this tech-
nique.’ Ansel et al also reported on a series of patients
treated with scoring balloons with a procedural suc-
cess rate of 91% and a limb salvage rate of 84.4% at 1
year,'> comparable to those results reported by Cardon
et al. However, more than half of their patients in
these studies underwent treatment of proximal
lesions, making this group somewhat dissimilar for
comparison. Results from both groups are promising
and compare to the best results reported by tradition-
al angioplasty with stenting and cryoplasty while
avoiding complications of anticoagulation in this eld-
erly population, which is required when adjunctive
stenting is employed.

CONCLUSION

Performing angioplasty using the AngioSculpt bal-
loon is an alternative approach to treating popliteal
and infrapopliteal peripheral arterial disease that
yields excellent procedural success rates and good
short-term limb salvage rates. Results are at least com-
parable to those achieved with other endovascular
options for this disease and may offer advantages,
including less vessel trauma and dissection, improved
results of angioplasty in calcified vessels, and reduced
need for adjunctive stenting. This treatment should be
further evaluated because the numbers that have been
reported are still too low to provide conclusive evi-
dence of possible clinical advantages over more tradi-
tional endovascular options. ®
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