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P
eripheral artery disease (PAD) has been esti-

mated to affect more than 10 million people in

the US and is a multilevel disease involving the

femoropopliteal system in more than 50% of

cases.1,2 Bypass surgery has generally been reserved for

patients with debilitating symptoms of claudication or

as part of the treatment for critical limb ischemia (CLI).

More recently, the use of percutaneous transluminal

angioplasty has been advocated as an alternative, par-

ticularly for TASC A and B lesions and in patients at

higher risk of surgical morbidity and mortality.3

The percutaneous treatment of superficial femoral

artery (SFA) disease has evolved significantly since the

initial experience by Andreas Grüntzig with balloon

angioplasty in the 1970s.4 Perhaps more than any other

arterial distribution, the treatment of SFA disease has

recently witnessed the development of a plethora of

new percutaneous devices. These have included a num-

ber of atherectomy devices, numerous stent designs,

and excimer lasers. However, balloon angioplasty

remains the most frequently used technology in the

treatment of SFA disease either as primary or adjunctive

therapy for stents and other devices. 

Conventional balloons are associated with a high rate

of uncontrolled dissections that may require bailout

stenting, particularly in more complex and diffuse SFA

lesions. They may also result in inadequate luminal

expansion particularly in fibrocalcific lesions that may

be resistant to conventional balloon dilatation.

Balloons have also been associated with a low primary

patency rate and the resultant frequent need for repeat

revascularization.5

Recently, several new specialized balloons have been

developed to help address some of the limitations of

conventional angioplasty balloons in the treatment of

complex and diffuse SFA disease. These have included

new scoring and cutting balloons, which will be

described in more detail and are the main focus of this

review article. These devices were developed to over-

come certain limitations of conventional balloon angio-

plasty by concentrating the dilating force along the

scoring element or atherotomes, thereby theoretically

resulting in more predictable luminal expansion, a lower

rate of uncontrolled dissections, and less barotrauma. 

CUTTING BALLOON

The Cutting Balloon (Boston Scientific Corporation,

Natick, MA) was first developed in the mid-1980s for
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Figure 1. Inflated cutting balloon with atherotomes exposed.
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the coronary arteries by Dr. Peter Barath and was initial-

ly called the Barath Balloon.6 The device is composed of

a conventional balloon catheter with 3 to 4 athero-

tomes (razor blades) that are attached to the balloon

surface (Figure 1). It was hoped that this device would

lead to an improved restenosis rate compared to con-

ventional balloons. The pivotal coronary Global

Randomized Trial study failed to demonstrate a signifi-

cant reduction in restenosis, and the device was associ-

ated with serious complications including vascular per-

forations that resulted in delayed FDA approval and

limited indications.7 More recently, larger-diameter bal-

loons have been developed for PAD; however, they are

only available in relatively short lengths (10–20 mm)

due to the stiffness of the device. The Cutting Balloon

has been used most often in focal fibrocalcific or

“nondilatable” lesions (although it has a relatively low

rated burst pressure of approximately 10 atm) and in-

stent restenosis (ISR). A recent study demonstrated a

significantly better primary patency rate in patients

with focal femoropopliteal disease treated with the

Cutting Balloon as compared to standard balloons.8

ANGIOSCULPT

The AngioSculpt Scoring Balloon Catheter

(AngioScore, Inc., Fremont, CA) was first developed in

2003 for the treatment of complex coronary artery dis-

ease.9 It has subsequently been evaluated for the treat-

ment of infrapopliteal disease and CLI and more recent-

ly, with the development of longer and larger devices,

for SFA disease and stenoses involving hemodialysis fis-

tulae. 

The AngioSculpt device incorporates a semicompli-

ant balloon (with rated burst pressures of up to 20 atm)

Figure 4. FX miniRAIL.

Figure 2. AngioSculpt Scoring Balloon Catheter (5 X 40 mm).

Figure 3. Severe tibioperoneal disease treated with the AngioSculpt. Pre-AngioSculpt (A), AngioSculpt deployment (B), and

post-AngioSculpt (C).
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and a laser cut nitinol scoring element (Figure 2). The

scoring element is composed of three to four rectangu-

lar-shaped struts that encircle the balloon in a helical

pattern. This design results in a very flexible and con-

forming device that can also be scaled to longer and

larger dimensions that are more suitable for the com-

plex and diffuse disease often affecting the SFA. Current

devices are available in 2- to 6-mm diameter and 10- to

40-mm lengths. Larger and longer devices are in devel-

opment to help better address the extensive disease

commonly found in the SFA.

The AngioSculpt has received CE Mark approval in

Europe for all peripheral indications and has obtained

510(k) clearance in the US for dilatation of lesions in the

iliac, femoral, iliofemoral, popliteal, and infrapopliteal

arteries and for the treatment of obstructive lesions of

native or synthetic arteriovenous dialysis fistulae.

Several recent studies have documented the acute safe-

ty and efficacy of treating infrapopliteal disease and CLI

with the AngioSculpt and sustained benefit in achieving

limb salvage in patients with CLI up to 1 year after

treatment.10,11 In the international registry, 93 patients

(80% with CLI) and 131 infrapopliteal lesions were treat-

ed with the AngioSculpt. The AngioSculpt was success-

fully deployed in 99.2% (130/131) of lesions attempted

and was used without adjunctive stenting in 88.6% of

lesions (Figure 3). Dissections were uncommon, occur-

ring in only 9.9% of lesions treated. There were no per-

forations, and no significant device slippage occurred. In

another small two-center study, patients with CLI were

treated with the AngioSculpt and followed for up to 1

year after treatment. This study demonstrated a proce-

dural success rate of 100%, a low dissection rate of 9.7%

(most minor), and an 86.3% limb salvage rate at 1-year

follow-up. 

An ongoing European multicenter study is currently

evaluating the AngioSculpt in the treatment of patients

with SFA disease (MASCOT trial, clinicaltrials.gov identi-

fier NCT00619788). This study will follow patients for

up to 1 year and will include serial duplex ultrasound to

evaluate vessel patency. 

OTHER SCORING BALLOONS

There have been other scoring balloon designs that

have been evaluated clinically. The FX miniRAIL (Abbott

Vascular, Santa Clara, CA) was developed primarily for

the coronary arteries and utilizes the procedural coro-

nary guidewire and an additional attached short wire

(“pull wire”) that is external to the balloon in order to

score the plaque (Figure 4). This device also incorpo-

rates a modified monorail design in which the wire

engagement length is very short and only includes the

distal tip of the catheter beyond the balloon segment.

The end result is very similar to the “buddy wire” tech-

nique that has been used for a number of years.12 The

main limitations of the device are its relatively poor

scoring capability and concerns over deliverability due

to the very short monorail segment. The FX miniRAIL is

currently unavailable in the US due to the manufacturer

no longer marketing the device.

A very similar scoring balloon, VascuTraK2 (YMed,

Inc., San Diego, CA, distributed by IDev Technologies,

Inc., Houston, TX), has been developed to treat PAD

and includes longer length balloons. No clinical studies

have been published demonstrating any advantages

with this device as compared to conventional balloons.

DISCUSSION

Despite the recent availability of multiple new tech-

nologies for the treatment of SFA disease, angioplasty

balloons have remained the most frequently used

device. This is due to their simplicity of use, safety, rela-

tively low cost and the paucity of data in most lesion

subsets demonstrating any significant advantages with

other devices except for nitinol stents.13 However, con-

ventional balloons have certain limitations in the treat-

ment of complex PAD affecting the SFA. These include

a high rate of uncontrolled dissections that may require

bailout stenting, inadequate luminal expansion particu-

larly in fibrocalcific lesions, and a low primary patency

rate requiring repeat revascularization. Scoring and cut-

ting balloons have been developed to help address

some of the inadequacies associated with conventional

balloon angioplasty. Additionally, with the increasing

use of stents to treat longer lesions in the SFA, ISR is

becoming a more frequent and challenging clinical

problem. Scoring and cutting balloons may offer advan-

tages over conventional balloons in the treatment of ISR

by avoiding slippage or “geographic miss” and achieving

superior luminal expansion by more effective mechani-

cal dilatation of the obstructing neointimal tissue and

re-expansion of the original stent.14

Ongoing and future clinical studies comparing the

outcomes of these specialized balloons with conven-

tional balloons are necessary to confirm their clinical

“Scoring and cutting balloons have

been developed to help address some

of the inadequacies associated with

conventional balloon angioplasty.”



benefits and determine in which lesion subsets they will

be most useful. ■
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