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^CLINICAL INVESTIGATION —————————————————————————— ^

Nitinol Self-Expanding Stents vs. Balloon Angioplasty for
Very Long Femoropopliteal Lesions

Ehrin J. Armstrong, MD, MSc1; Haseeb Saeed, MD2; Bejan Alvandi, BS2; Satinder Singh, MD2;
Gagan D. Singh, MD2; Khung Keong Yeo, MBBS2; David Anderson, BA2; Gregory G. Westin, BA2;

David L. Dawson, MD3; William C. Pevec, MD3; and John R. Laird, MD2

1Division of Cardiology, University of Colorado Denver and VA Eastern Colorado Healthcare
System, Denver, Colorado, USA. 2Division of Cardiovascular Medicine and the Vascular Center

and 3Division of Vascular and Endovascular Surgery and the Vascular Center, University of
California, Davis Medical Center, Sacramento, California, USA.

^ ^

Purpose: To compare the patency rates and clinical outcomes of balloon angioplasty vs.
nitinol stent placement for patients with short (�150 mm) as compared to long (.150 mm)
femoropopliteal (FP) occlusive lesions.
Methods: Between 2006 and 2011, 254 patients (134 men; mean age 68 years) underwent FP
angioplasty. The majority of patients (64%) were treated for critical limb ischemia. One
hundred thirty-nine (55%) patients had short FP lesions �150 mm, while 115 patients had
long FP lesions .150 mm. The mean lesion length was 78643 mm in the short FP lesion
group and 254658 mm in the long FP lesion group. Duplex ultrasound follow-up with a
peak systolic velocity ratio �2.0 was used to define restenosis.
Results: The overall procedure success rate was 98%. One hundred forty-eight (58%)
patients underwent stent placement. The mean number of stents deployed for treatment of
short FP lesions was 1.060.4 vs. 2.060.7 for long FP lesions (p,0.001). The primary patency
rate of short FP lesions treated with balloon angioplasty vs. stenting was 66% vs. 63% at 1
year (p¼0.7). For long FP lesions, the 1-year primary patency rates of balloon angioplasty vs.
stenting were 34% vs. 49% (p¼0.006). Balloon angioplasty of long FP lesions was also
associated with significantly lower assisted primary and secondary patency compared to
stenting (p,0.05 for all comparisons). Sustained clinical improvement was .90% at 30 days
but declined to 62% to 75% at 1 year.
Conclusion: Balloon angioplasty and stent placement result in similar patency rates and
clinical outcomes for shorter to medium-length FP lesions. In comparison, stent placement
in long FP lesions is associated with superior outcomes to balloon angioplasty, even when
multiple stents are required. Procedure success and clinical improvement can be achieved
in the majority of patients, but rates of restenosis remain high.

J Endovasc Ther. 2014;21:34–43
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Endovascular management of femoropoplite-
al (FP) lesions is increasingly common, both
for intermittent claudication and for limb
preservation among patients with critical limb
ischemia (CLI). Early studies reported that a
strategy of balloon angioplasty is a reason-
able approach to treatment, especially for
lesions ,50 mm in length.1 Initial investiga-
tions of FP stenting were also limited by high
rates of fracture and restenosis with early-
generation stents.2,3 In comparison, recent
trials with newer generation self-expanding
nitinol stents have reported that FP stenting
has superior long-term outcomes compared
to balloon angioplasty, with excellent freedom
from target lesion revascularization (TLR) up
to 3 years.4–6 Most clinical trials of stents have
included only lesion lengths ,150 mm. Some
recent studies have reported outcomes of
stent placement for FP lesion lengths .150
mm, but most of these studies lack a balloon
angioplasty comparator group.7–9 Numerous
analyses have suggested a linear relationship
between lesion length and risk of restenosis,
but the applicability of these findings to real-
world practice is uncertain.9–12 Better under-
standing of contemporary outcomes after
endovascular management of long FP lesions
will help guide optimal management of these
complex patients.

In this study, we examined the outcomes of
FP angioplasty and stenting as a function of
lesion length. We hypothesized that angio-
plasty vs. stent placement would yield similar
results for short FP lesions, but that stent
placement would be superior for long FP
lesions. To address these questions, we
studied a contemporary, real-world cohort of
patients with both claudication and CLI.

METHODS

Patient Cohort

The PAD-UCD Registry consists of all patients
with a clinical diagnosis of peripheral artery
disease (PAD) who underwent diagnostic
angiography or therapeutic endovascular in-
tervention at the University of California Davis
Medical Center since June 2006, as previously
described.13 At the time of data analysis, the
registry included 975 patients who had un-
dergone a total of 1490 procedures. During
the study period, 352 patients underwent
endovascular interventions to FP lesions; of
these, 254 patients (134 men; mean age 68
years) had balloon angioplasty or stent place-
ment for treatment of de novo FP lesions (Fig.
1). The baseline characteristics of the cohort
are summarized in Table 1. The majority of
patients (64%) in the overall cohort underwent
intervention for treatment of CLI. One hun-
dred thirty-nine (55%) patients had FP lesion
lengths �150 mm (‘‘short’’ FP lesions), while
115 (45%) had FP lesion lengths .150 mm
(‘‘long’’ FP lesions).

Study Devices and Procedures

All patients were administered aspirin 325
mg before the procedure and a 300 to 600-mg
loading dose of clopidogrel before or at the
conclusion of the intervention. Once the
decision was made to perform endovascular
intervention, intravenous heparin was admin-
istered to maintain an activated clotting time
.250 seconds. Balloon angioplasty of FP
lesions was performed using long inflation
times (2–3 minutes) with a balloon matched to
the reference vessel diameter. In the case of
adequate angiographic results (no flow-limit-
ing dissection and residual stenosis ,30%),
balloon angioplasty alone was considered
acceptable. In the case of residual dissection
or significant recoil, a nitinol self-expanding
stent was placed. Primary stenting was also
performed in some cases at the discretion of
the operator. The stent type used was also at
the discretion of the operator and included
Flexstar (Bard Peripheral Vascular Inc.,
Tempe, AZ, USA), EverFlex (Covidien, Mans-
field, MA, USA), S.M.A.R.T. (Cordis Inc.,Figure 1 ^ Study cohort.

J ENDOVASC THER ENDOVASCULAR INTERVENTIONS FOR VERY LONG FEMOROPOPLITEAL LESIONS 35
2014;21:34–43 Armstrong et al.



Miami, FL, USA), Absolute (Abbott Vascular,
Santa Clara, CA, USA), and Epic (Boston
Scientific, Natick, MA, USA) stents. In cases
where multiple stents were required, institu-
tional practice was to use the longest stents
possible in order to minimize the number of
overlap zones and the total number of stents
placed. Postdilation of the stent was then
routinely performed using a balloon sized to
the reference vessel. Patients were continued
on aspirin at a dose �81 mg daily and
clopidogrel 75 mg daily post procedure.

Data Collection

Baseline data were collected from review of
electronic medical record documentation and
procedure notes. Pre- and post-procedure
clinical notes and the admission history and
physical documentation were used to identify
clinical presentation as well as post-procedure
outcomes and medical management. Quanti-
tative vascular angiography (Xcelera; Philips
Inc., Amsterdam, The Netherlands) was per-
formed on all target lesions to evaluate the
pre- and post-intervention percent diameter
stenosis, lesion length, and reference vessel

diameter. Two cardiologists (E.A. and G.S.)
reviewed all angiographic images to verify
lesion location, presence of chronic total
occlusion (CTO), extent of calcification, pres-
ence of thrombus, and status of the distal
runoff vessels. For the purposes of analysis,
FP lesions were dichotomized into short (�150
mm) and long (.150 mm) length lesions. Both
lesion length and total stented length were
quantified.

Procedure data included the type of inter-
vention, the type and number of stents placed,
and whether the intervention involved adjunc-
tive cutting balloon angioplasty, atherectomy,
or cryoplasty. Procedure success was defined
as ,30% stenosis without major adverse
event (MAE). Patients were routinely seen 30
days after the revascularization procedure.
This visit included an assessment of the
patient’s clinical improvement as well as
interval ankle-brachial index (ABI) measure-
ment and duplex ultrasound (DUS). Postoper-
ative follow-up, consisting of a clinical
examination and serial DUS, was then con-
ducted every 3 to 6 months during the first
year and every 6 to 12 months thereafter.

^ ^

TABLE 1
Baseline Patient Characteristics

Length �150 mm Length .150 mm

Balloon Angioplasty
(n¼75)

Stent
(n¼64) p

Balloon Angioplasty
(n¼31)

Stent
(n¼84) p

Age, y 67612 67612 0.8 68612 70611 0.4
Men 41 (55%) 32 (50%) 0.6 14 (45%) 47 (56%) 0.3
BMI, kg/m2 2765 2866 0.2 2763 2865 0.8
Heart failure 14 (19%) 18 (30%) 0.1 10 (32%) 26 (31%) 0.9
Diabetes 45 (61%) 37 (59%) 0.8 19 (63%) 50 (60%) 0.7
Prior smoker 46 (62%) 45 (71%) 0.3 22 (73%) 67 (83%) 0.3
GFR, mg/dL 62636 68635 0.3 51639 60636 0.2
Hypertension 65 (87%) 57 (89%) 0.7 29 (93%) 73 (87%) 0.3
CAD 38 (51%) 36 (57%) 0.4 17 (57%) 33 (39%) 0.1
Stroke 14 (19%) 7 (11%) 0.2 7 (23%) 17 (20%) 0.8
Statin use 52 (69%) 40 (63%) 0.4 25 (81%) 56 (67%) 0.1
Rutherford category

1–3 29 (39%) 23 (36%) 0.7 8 (26%) 32 (38%) 0.2
4–6 46 (61%) 41 (64%) 23 (74%) 52 (62%)

Ankle-brachial index 0.5860.17 0.6660.24 0.08 0.5560.15 0.5360.16 0.7
Toe-brachial index 0.2960.14 0.3760.17 0.09 0.2460.12 0.3460.14 0.09

^ ^

Continuous data are presented as the means 6 standard deviation; categorical data are given as the counts
(percentage).
BMI: body mass index, GFR: glomerular filtration rate, CAD: coronary artery disease.
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Restenosis was defined as the presence of
.50% stenosis at the treatment site (peak
systolic velocity ratio .2.0) or by TLR. Primary
patency was defined as a patent artery or
stent without recurrent stenosis or the need
for further intervention. Assisted primary
patency was defined as continued patency
after reintervention for stenosis, and second-
ary patency was defined as continued patency
after reintervention for occlusion. Continuous
clinical improvement was defined as improve-
ment in Rutherford category by �1 level with
a concomitant increase in ABI by �0.15 and
no need for TLR.14 Major amputation was
defined as any amputation above the level of
the ankle joint.

Outcomes and Data Analysis

The primary outcome measure was primary
patency. Secondary outcomes included TLR
(repeat intervention to the treated region),
assisted primary patency, secondary patency,
major amputation, and death.

Mean values with standard deviations were
used to describe continuous variables, and
numerical values (percentages) were used for
categorical variables. Continuous variables
were compared using the Mann-Whitney rank
sum test. Categorical values were compared
using the chi-square or Fisher exact test.
Restenosis, TLR, freedom from major ampu-
tation, and survival rates were estimated
using Kaplan-Meier survival analysis and
log-rank test. All analyses were performed
using STATA (version 11.2; STATA Corpora-
tion, College Station, TX, USA). P,0.05 was
considered significant.

RESULTS

Baseline demographic characteristics, includ-
ing prevalence of diabetes and smoking
status, were not significantly different be-
tween patients who underwent balloon an-
gioplasty only vs. those who underwent stent
placement. Patients in the short FP lesion
group who had successful balloon angioplas-
ty had slightly shorter lesions (66640 vs.
93641 mm, p,0.001) than those treated with
stent placement, but there was no difference
in lesion length among patients with long FP

lesions (247659 for balloon angioplasty vs.
257659 mm for stent placement, p¼0.4). Pre-
procedure stenosis was similar among all
groups. The presence of a CTO ranged from
30% to 63%, with CTOs most common in the
long FP patients who underwent stent place-
ment. Lesions treated with balloon angioplas-
ty were more likely to extend into both the
superficial femoral artery (SFA) and popliteal
arteries (47% vs. 27%, p¼0.01). The baseline
infrapopliteal runoff did not differ between the
groups. Additional outflow angioplasty was
performed in 62 (25%) patients overall and
exclusively among the subgroup of patients
with CLI (Table 2).

Among patients who were treated with a
self-expanding nitinol stent, Flexstar and
EverFlex stents were the most common
(Table 3). The stent type did not differ
significantly for treatment of short vs. long
FP lesions. The mean number of stents
deployed for treatment of short FP lesions
was 1.060.4, while long FP lesions had an
average of 2.060.7 stents deployed (p,0.001).
The total stent length was 110645 mm in the
short FP lesion group and 2406109 mm in the
long FP lesion group (p,0.001). Adjunctive
therapies, including cutting balloon angio-
plasty, cryotherapy, or laser atherectomy,
were performed in only a small number of
cases.

The overall procedure success rate was
98%, with low overall rates of distal emboli-
zation or perforation and no significant differ-
ences between groups (Table 4). The mean
post-procedure ABI was .0.90 for both bal-
loon angioplasty and stenting of short FP
lesions (p¼0.8), but was significantly lower for
patients with long FP lesions who underwent
balloon angioplasty (mean ABI 0.8260.16 for
balloon angioplasty vs. 0.9360.15 for stent-
ing, p¼0.02). Follow-up ABI values were
available for 102 patients at 1 year. There
were no significant differences in ABIs be-
tween groups at 1 year, with mean values
ranging from 0.79 to 0.85 (Table 4). Sustained
clinical improvement was .90% at 30 days for
all groups and ranged from 61% to 79% at 1
year, with no significant between-group dif-
ferences.

During routine DUS follow-up, the primary
patency rates of short FP lesions treated with
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balloon angioplasty vs. stenting were 66% vs.

63% at 1 year (p¼0.7, Fig. 2A). For long FP

lesions, the 1-year primary patency rate of

balloon angioplasty vs. stenting were 34% vs.

49% (p¼0.006, Fig. 2B). One-year assisted

primary patency for short FP lesions was

75% for balloon angioplasty vs. 77% for stent

placement (p¼0.8, Fig. 2C). Assisted primary

^ ^

TABLE 3
Procedural Characteristics Among Patients Undergoing Nitinol Self-Expanding Stent Placement

Variable Length �150 mm (n¼64) Length .150 mm (n¼84) p

Type of stent
Flexstar 30 (47%) 47 (56%) 0.2
EverFlex 15 (23%) 25 (30%)
S.M.A.R.T. 8 (13%) 4 (5%)
Absolute 6 (9%) 4 (5%)
Other 5 (8%) 4 (4%)

Total number of stents 1.060.4 2.060.7 ,0.001
Total stent length, mm 110645.2 2406109 ,0.001
Postprocedure stenosis 5.066.1 5.564.2 0.5
Adjunctive therapies

Cutting balloon 3 (5%) 0 0.08
Cryoplasty 1 (2%) 2 (2%) 0.9
Laser atherectomy 1 (2%) 4 (5%) 0.3

^ ^

Continuous data are presented as the means 6 standard deviation; categorical data are given as the counts
(percentage).

^ ^

TABLE 2
Angiographic Characteristics

Length �150 mm Length .150 mm

Balloon
Angioplasty

(n¼75)
Stent

(n¼64) p

Balloon
Angioplasty

(n¼31)
Stent

(n¼84) p

Lesion length, mm 66640 93641 ,0.001 247659 257659 0.4
Proximal reference

diameter, mm
4.960.9 5.660.6 ,0.001 4.860.8 5.660.7 ,0.001

Preprocedure stenosis, %* 79.2%611.8% 81.0%67.3% 0.3 82.0%610.0% 86.3%65.8% 0.09
Lesion location

SFA only 27 (37%) 37 (58%) 0.01 24 (77%) 40 (48%) 0.02
SFA and popliteal 47 (64%) 27 (42%) 7 (23%) 44 (52%)

Total occlusion 22 (30%) 20 (31%) 0.8 12 (39%) 52 (63%) 0.02
Occlusion length, mm 61641 52.0618.6 0.3 140697 180.7682.3 0.08
Calcification

None-mild 43 (81%) 37 (80%) 0.9 18 (82%) 30 (61%) 0.09
Moderate-severe 10 (19%) 9 (20%) 4 (18%) 10 (39%)

Runoff vessels
0–1 32 (56%) 25 (43%) 0.5 12 (42%) 24 (32%) 0.5
2–3 26 (44%) 33 (57%) 17 (58%) 51 (68%)

Inflow angioplasty 2 (3%) 10 (16%) 0.01 3 (10%) 11 (13%) 0.8
Outflow angioplasty 31 (42%) 16 (25%) 0.05 7 (23%) 8 (10%) 0.1
Fluoroscopy time, min 27615 32616 0.07 36620 40618 0.4
Total contrast, mL 167669 208692 0.006 186682 195687 0.6

^ ^

Continuous data are presented as the means 6 standard deviation; categorical data are given as the counts
(percentage).
SFA: superficial femoral artery.
* Excluding patients with chronic total occlusion.
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patency was lower for long FP lesions treated
with balloon angioplasty vs. stenting (45% vs.
65%, p¼0.001, Fig. 2D). Secondary patency
was 76% vs. 83% (p¼0.5) for short FP lesions
(Fig. 2E) and 57% vs. 78% (p¼0.004) for long
FP lesions (Fig. 2F) at 1 year. There was no
significant difference in the rates of restenosis
or overall patency for patients who underwent
stenting for claudication vs. CLI.

Among the subgroup of patients with CLI,
the freedom from major amputation at 1 year
was 92%, with limb salvage rates of 97% for
patients with short FP lesions and 86% for
patients with long FP lesions. There was no
significant difference in amputation rates in
the balloon angioplasty vs. stenting groups.
None of the patients who underwent FP
interventions for claudication required subse-
quent major amputation or surgical bypass
grafting. During 1-year follow-up, there were
29 deaths, all in the subgroup of patients with
CLI (19%).

DISCUSSION

In this study, we compared the outcomes of
balloon angioplasty vs. stenting for short
(�150 mm) as well as long (.150 mm) FP
lesions. A significant percentage (45%) of the
overall cohort had lesions .150 mm, and the
mean length of that group was over 250 mm,
emphasizing the clinical importance of better
understanding outcomes after treatment of
long FP lesions. The technical success rate

was high, with a very low complication rate
despite the presence of complex disease with
long segments of occlusion. For short FP
lesions, we found no significant difference in
patency rates over 1-year follow-up for bal-
loon angioplasty vs. stent placement. In
comparison, stenting of very long FP lesions
was associated with superior patency com-
pared to balloon angioplasty, with significant-
ly higher rates of primary, assisted primary,
and secondary patency. These results suggest
that stent placement may the preferred strat-
egy for treatment of very long FP lesions,
even if an adequate angiographic result is
achieved with balloon angioplasty.

A number of recent studies have reported
the outcomes of FP stenting for shorter lesion
lengths. In the RESILIENT trial,4 the 1-year
primary patency rate was 81.3%. These re-
sults remained favorable during extended
follow-up, with a 3-year TLR rate of 24.5%.5

Similar results have been reported in large
registries of nitinol self-expanding and inter-
woven (e.g., Supera) stents, with primary
patency rates ranging from 71% to 85% at 1
year.8,9 The short FP lesions �150 mm in
length from our study had lesion lengths
averaging 93 mm, which is comparable to or
longer than the lesion lengths studied in most
previous trials but similar to the lesion length
in DURABILITY II, which reported 1-year
primary patency of 67.7%.15 In this regard,
our reported primary patency of 63% is
consistent with prior studies. Other reasons

^ ^

TABLE 4
Procedural and Clinical Outcomes

Balloon
Angioplasty

(n¼75)
Stent

(n¼64) p

Balloon
Angioplasty

(n¼31)
Stent

(n¼84) p

Procedure success 72 (97%) 64 (100%) 0.2 30 (97%) 83 (99%) 0.5
Perforation 0 1 (2%) 0.5 2 (6%) 2 (2%) 0.3
Distal embolization 0 1 (2%) 0.5 0 2 (2%) 0.5
ABI at 30 days 0.9260.18 0.9060.23 0.8 0.8260.16 0.9360.15 0.03
ABI at 1 year 0.8260.23 0.8560.21 0.6 0.7960.27 0.7960.20 0.9
Sustained clinical improvement at 30 days 70/75 (93%) 58/64 (91%) 0.9 29/31 (94%) 81/84 (96%) 0.8
Sustained clinical improvement at 1 year 34/43 (79%) 28/46 (61%) 0.06 12/16 (75%) 35/57 (62%) 0.3
Major amputation at 1 year 5/75 (7%) 1/64 (2%) 0.2 4/31 (13%) 6/84 (7%) 0.5

^ ^

Continuous data are presented as the means 6 standard deviation; categorical data are given as the counts
(percentage).
ABI: ankle-brachial index.
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for the lower patency rate may also include
the high percentage of patients with CLI, as
well as the use of a peak systolic velocity ratio
of 2.0 (rather than 2.5) to define duplex-
derived restenosis. Interestingly, the results
of this study are similar to the recently
reported SUPER study,16 which found no
difference between primary stenting and
balloon angioplasty for complex FP lesions
(primarily CTOs), with a mean lesion length of
~120 mm. The relatively good performance of
balloon angioplasty for shorter lesions in our

cohort also reflects the fact that patients with
an initial suboptimal angiographic result un-
derwent stent placement.

In comparison to FP lesions ,150 mm in
length, little data are available on the out-
comes of patients with longer lesions. The
DURABILITY-200 study included 100 patients
with an average lesion length of 242 mm who
were treated with at least one 200-mm-long
EverFlex stent.17 The primary patency rate at
12 months was 64.8%, with a TLR rate of 32%.
The STELLA study of TASC (TransAtlantic

Figure 2 ^ (A) Primary patency for lesions �150 mm; there was no significant difference in 1-year primary
patency. For lesions .150 mm (B), nitinol stent placement was associated with improved 1-year primary
patency (p¼0.006). (C) Assisted primary patency was similar at 1 year for lesions �150 mm and (D)
significantly higher (p¼0.001) for stent placement in lesions .150 mm. (E) In lesions �150 mm, secondary
patency did not differ for balloon angioplasty vs. stent placement at 1 year. For lesions .150 mm (F), balloon
angioplasty was associated with significantly lower (p¼0.004) secondary patency.
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Inter-Society Consensus) C and D FP lesions
also reported a primary patency rate of 66%
among patients with a median lesion length of
220 mm.12 A separate study of TASC C/D FP
lesions reported high procedure success and
clinical improvement, but stents were utilized
in only a minority of these patients.18 Our
subgroup of patients with lesions .150 mm
long is comparable to the patient cohorts from
these studies with the exception that only a
minority (29%) of patients in the DURABILITY-
200 study had CLI.17 The CTO status of
patients was also not specifically reported in
any of the above trials. In our study, the
majority (63%) of patients in the .150-mm
stent subgroup had FP CTOs, which are
independently associated with a higher rate
of in-stent restenosis.19

The current rates of restenosis and lack of
long-term sustained clinical improvement for
very long FP lesions emphasize the need for
improved technologies for these challenging
lesion subsets. Other emerging endovascular
treatment options for very long FP lesions
include endoluminal bypass with polytetraflu-
oroethylene (PTFE)-covered nitinol stents,
drug-eluting stents, or drug-coated balloons.
The VIPER trial included patients with TASC C/
D FP lesions (mean lesion length 190 mm)
who underwent placement of PTFE-covered
nitinol stents.20 The primary patency rate with
this approach was 73% and the patency rates
were significantly higher (88%) if the device
was not oversized. The VIASTAR trial21 found
improved patency with PTFE-covered stents
compared to bare nitinol stents. The lesion
lengths in the VIASTAR trial were also longer
than previous trials (mean 19.066.3 cm for
PTFE-covered stents vs. 17.366.6 cm for bare
stents). These results suggest that newer
iterations of the Viabahn endoprosthesis
may have significant clinical application for
very long FP lesions.

Additional approaches, including the use of
drug-eluting stents or drug-coated balloons,
may also have specific application to long FP
lesions.11,22–24 A substudy of the Zilver pacli-
taxel-eluting SFA stent examined outcomes
among 135 lesions with a mean length of 226
mm.7 The authors reported a 12-month pri-
mary patency rate of 77.6% and 85.4%
freedom from TLR. Preliminary results there-

fore suggest that these new technologies offer
the potential advantage of decreased reste-
nosis rates relative to nitinol stents, which
should be studied in future trials.

The current TASC II guidelines25 recom-
mend a surgical approach for TASC II C/D
lesions. The lesions in the long FP lesion
subgroup were all TASC C/D due to either
lesion length or the presence of a long CTO
segment. While the rates of restenosis and
TLR were high in the long FP lesion group, the
rate of major amputation among patients with
CLI and long FP lesions was 14% at 1 year.
This represents an amputation rate that meets
current objective performance goals for CLI
and suggests that stenting of these lesions
may have significant efficacy while obviating
the need for surgical bypass.26 In comparison,
other groups have reported higher failure
rates after stenting of TASC C/D lesions in
patients with CLI and that such failure may
negatively impact surgical options. Gur et al.27

reported that endovascular stenting of TASC
C/D lesions may limit future surgical bypass
options. Al-Nouri et al.28 also reported a
negative impact of stent failure in TASC D
lesions on subsequent surgical graft patency.
Because none of these patients was random-
ized to stenting vs. surgery, it remains unclear
whether the worse clinical outcomes among
patients with TASC C/D lesions reflect greater
severity of underlying atherosclerotic disease
vs. a negative impact of endovascular treat-
ment on subsequent limb outcomes. Future
studies should carefully assess distal vessel
runoff and the impact of endovascular inter-
vention on the feasibility of subsequent
surgical bypass.

Limitations

First, this was an observational cohort study
in which the operator determined treatment;
we therefore did not prospectively define
criteria for stent placement after balloon
angioplasty. It is possible that additional
confounders, such as operator interpretation
of suboptimal angioplasty result and the type
of adjunctive therapies performed, may have
influenced the decision to place a stent and
the total length of stent placed.
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Second, the subjects in this study who
underwent stent placement were primarily
treated with uncovered nitinol self-expanding
stents, and a mixture of stent types was used.
We therefore cannot make any conclusions
regarding a specific stent type and subse-
quent outcomes.

Third, plain films of the stent were not
mandated as part of usual clinical practice
during follow-up, so neither the prevalence of
stent fracture nor the long-term clinical out-
comes of stent placement could be assessed.
However, these results do represent a real-
world cohort that is understudied in clinical
trials (long lesions, high prevalence of CLI).

Conclusion

Balloon angioplasty vs. stent placement
resulted in similar rates of restenosis and
clinical outcomes for FP lesions �150 mm,
but stent placement was associated with
superior outcomes for lesions .150 mm.
Although procedure success rates are high,
with associated early clinical improvement,
the 1-year rates of restenosis and TLR remain
elevated. Among patients with CLI, the ‘‘en-
dovascular first’’ approach to treating very
long FP lesions results in excellent freedom
from major amputation.
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