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The objective of this study was to evaluate the feasibility and efficacy of hybrid therapy

(combined endarterectomy-endovascular) in patients with complex peripheral multifocal

steno-obstructive vascular disease involving the femoral artery bifurcation. Forty-one

combined procedures were performed on 40 patients. Although the common femoral

artery was usually treated with endarterectomy, endoluminal procedures were performed

proximally in 12 patients (group 1), distally in 18 patients (group 2), and both upward and

downward in 11 patients (group 3). Patients underwent clinical assessment and ankle-

brachial index measurement thereafter. Primary, assisted-primary, and secondary

patency rates at 24 months were 59%, 66%, and 72%, respectively. Primary patency rates

were lower in group 3 compared with groups 1 and 2 (P = 0.015). The limb salvage rate

was 86.4% at the end of the follow-up period. Hybrid procedures provide feasible and

effective treatment management of selected patients with multilevel lower extremity

arterial disease involving the femoral artery bifurcation.
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The indications for the endovascular treatment of
peripheral arterial disease have rapidly in-

creased since the introduction of percutaneous
transluminal angioplasty (PTA) and stenting.1,2

The advantages of the endovascular approach
include lower periprocedural morbidity and mor-
tality. Short-term data from Bypass versus Angio-
plasty trials in Severe Ischemia of the Leg (BASIL)3
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have confirmed this, with similar clinical outcome
for the surgical and endovascular approach. Con-
siderable progress has also been made in the
endovascular treatment of infrapopliteal arterial
occlusion. One study has demonstrated that infra-
popliteal angioplasty is a reasonable primary treat-
ment for critical limb ischemia patients with
TransAtlantic InterSociety Consensus (TASC) A, B,
or C lesions.4

Due to the multilevel nature of peripheral arterial
disease, iliac or femoral lesions accompanied by the
femoral artery bifurcation (FB) disease are frequent-
ly observed.5,6 Endovascular surgery is poorly
suited to treating lesions in the FB because they
are bulky and eccentric. In addition, the location of
the lesions makes ipsilateral access difficult and
stent placement impossible. As with the common
femoral artery, the deep femoral artery is not
generally favorable for endovascular surgery be-
cause it usually has either an orifice lesion involving
the FB or a diffuse lesion along the length of the
artery, which is often into its secondary and tertiary
branches.

Simultaneous hybrid endovascular and open
lower extremity arterial reconstructive procedures
have the advantage of eliminating the need for
major surgery and avoiding separate staged inter-
ventions and their associated morbidity. Recently,
several investigators have published results on
several types of combined treatments for various
patterns of iliac, femoral, and infrapopliteal diseases
with promising outcomes.7–14 Most reports dis-
cussed hybrid bypass surgery and endovascular
surgery.7–11,13 Although few reported femoral artery
endarterectomy combined with iliac artery endo-
vascular therapy,12,14 which did not include the
infrainguinal lesions. To our knowledge, the efficacy
of hybrid femoral artery endarterectomy and supra
and/or infrainguinal artery endovascular treatment
has not been discussed separately. The purpose of
this study was to evaluate the immediate and mid-
term clinical results on patients with iliac or femoral
lesions involving the FB who underwent hybrid
femoral artery endarterectomy and lower limb
artery PTA and/or stenting.

Materials and Methods

Study design

A retrospective study was used and included all
patients at our hospital from September 2007 to
December 2009 who had obstructive arterial disease
in the FB (including the common femoral, femoris

profunda, or the origin of the superficial femoral
artery), and at least one level among the iliac,
femoropopliteal (including the superficial femoral
and the supragenicular part of the popliteal artery),
and infragenicular were treated with a combination
of FB endarterectomy and lower limb artery PTA
and/or stenting. These procedures were performed
on the same occasion for each patient at a single
center. The Institutional Review Board of our
hospital approved the clinical protocol, and the
patients were given information regarding results,
possible complications, and other modalities of
treatment.

Patients and data collection

Patient selection was based on the presence of
symptomatic lower extremity peripheral arterial
disease, as defined by Rutherford et al15 in the
‘‘recommended standards for reports dealing with
lower extremity ischemia.’’ Patients who presented
emergently with acute lower limb ischemia in the
presence of peripheral arterial disease were also
included in the study.

Preoperative, intraoperative, and follow-up infor-
mation was available for all patients, and it was
prospectively collected and retrospectively re-
viewed using hospital charts, operative and outpa-
tient records, and telephone communication.

Individual limbs were counted separately, there-
fore patients undergoing staged, bilateral proce-
dures were recorded and evaluated as two entries.
Demographic and risk factors for arteriosclerosis
were collected for each patient. Comorbidities of
long-term tobacco use, diabetes, and hypertension;
clinical presentation (intermittent claudication or
critical limb ischemia); lesion anatomy according to
TASC II classification; and perioperative data and
follow-up for each limb were collected. All patients
underwent preoperative peripheral vascular evalu-
ation with physical examination, ankle brachial
index (ABI), computed tomographic angiography
with three-dimensional reconstruction to assess
images for preoperative planning.

Rutherford classification, as specified by the Society
for Vascular Surgery/American Association for Vascu-
lar Surgery reporting standards, was used to determine
clinical category at the time of presentation.15

Revascularization procedures

The same team of vascular surgeons selected the
patients who were deemed suitable for hybrid lower
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limb arterial reconstruction carried out all the
procedures. Most patients (35/40; 88%) underwent
the procedure in an endovascular operating room
with a moveable radiolucent surgical table and a
mobile digital angiographic system using a C-arm
(Philips BV Endura, Philips Medical Systems,
release 2.2.3, Eindhoven, the Netherlands); the
remainder (5/40; 12%) of the cases were performed
in a cardiac catheterization laboratory (GE Innova
3100, GE healthcare, Waukesha, Wisconsin, USA).

The patients included in the study were divided
into three groups according to the type of revascu-
larization procedure: group 1 included patients who
underwent endovascular reconstruction proximal to
the site of the FB endarterectomy; group 2 included
patients who underwent endovascular reconstruc-
tion distal to the site of the FB endarterectomy; and
group 3 included patients who underwent open
arterial endarterectomy with both proximal and
distal endovascular procedures.

Iliac, femoropopliteal, and infrapopliteal lesions
were defined according to TASC II.1 In the iliac and
femoropopliteal area, TASC A, TASC B, and TASC
C lesions were treated with angioplasty, with
stenting being reserved for when the angiographic
result was inadequate, such as dissection or elastic
wall recoil. TASC D lesions received bypass therapy
and were excluded from the study. In the infra-
popliteal area, lesions were treated with angioplasty
alone.

Most procedures were performed under local
anesthesia; however, general anesthesia was occa-
sionally used for patients unable to adequately lie
still. Epidural anesthesia is preferred versus general
anesthesia because of the increased risk of pneumo-
nia in patients with chronic obstructive pulmonary
disease. However, perioperative anticoagulant and
antiplatelet therapy can lead to serious complica-
tions of epidural hemorrhage. It is our preference to
perform hybrid operations under local anesthesia or
intravenous sedation. All patients received 100 mg
of aspirin and 75 mg of clopidogrel before the
procedure. The inguinal region was prepped and
draped sterilely. Typically, the ipsilateral FB was
exposed through a longitudinal inguinal incision.
The open arterial endarterectomy with or without
patch preceded upward or downward endovascular
revascularization in all patients. Placement of the
artery sheath is accomplished either through the
common femoral artery above the anastomosis or
through direct puncture of the prosthetic material
(patch). This technique allows for continuous blood
flow during the endovascular portion of the proce-

dure. We initially used an 11-cm 7F sheath because
it accommodates nearly all types of balloons and
stents. Long occlusions are typically crossed with a
0.035-in angled guide wire to avoid subintimal
dissection if possible. Tibial lesions are then prefer-
entially crossed with a 0.014- or 0.018-in wire, over
which a long, noncompliant low profile angioplasty
balloon sized to match the healthy portion of the
artery is advanced, and prolonged inflation during 2
to 3 minutes is performed. Stents were selectively
used in patients with PTA residual stenosis (.30%)
or flow-limiting dissection. Groin exposure is then
closed in the standard fashion.

All patients were anticoagulated with heparin
during the procedure. After the procedure, patients
were continued on aspirin and given clopidogrel for
a minimum of 30 days.

Definitions and end points

Technical success was defined as a residual stenosis
less than 30% without complications such as distal
embolism or in situ thrombosis. All perioperative
events including bleeding, myocardial infarction,
stroke, or death were recorded. Primary failures
were defined as residual stenosis more than 30%
using angiographic measurement and included
lesions that were unable to be dilated or crossed.
Hemodynamic success was defined by an increase
in the ABI $0.10, according to the reporting
standards.1 Categorical improvement (clinic suc-
cess) was defined as an improvement of at least
one clinical category, except when actual tissue loss
existed, in which case it should be moved up at least
two categories. Complications and death occurring
within 30 days of the procedure were considered to
be procedure-related morbidity and mortality.

Follow-up

All patients took part in a postoperative surveillance
program, which consisted of clinical examination
and ABI measurement at 1, 3, and, 6 months and at
6-month intervals thereafter. Ultrasound evaluation
was performed every year. Patients with worsening
clinical symptoms, physical examinations, and/or
noninvasive studies were further assessed with
computed-assisted arteriography.

Statistical analysis

All analyses were performed on a per-limb basis.
The preoperative characteristics and outcomes were
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reported as percentages of the sample. Patency and
limb salvage analyses were performed using the
Kaplan-Meier life table method. The differences in
patency rates were determined using the log-rank
test. The x2 test was used to evaluate the differences
between the groups of patients for categorical
variables (x2 for independent groups, two-tailed P
value). The differences in the ABI were analyzed
using the paired Student t test. Statistical signifi-
cance was assumed for P , 0.05. Statistical analysis
was performed with a computer-based statistical
software package (SPSS 17 for Windows, SPSS Inc,
Chicago, IL).

Results

From September 2007 to December 2009, 40 consec-
utive patients underwent combined endarterectomy
of the FB and proximal and/or distal endovascular
procedures on 41 limbs. One patient underwent a
bilateral lower extremity arterial treatment. Demo-
graphic and clinical features of the study groups are
shown in Table 1. The average age of the patients
was 69.2 years (range, 49–88 years); 67.5% (27/40) of
the patients were men. Comorbidity was frequent
and included diabetes (14/40; 35%), hypertension
(29/40; 72.5%), current smokers (27/40; 67.5%), and
coronary artery disease (13/40; 32.5%).

The frequency of the open and endovascular
procedures performed in the three groups are
presented in Table 2. The most common open
procedure was endarterectomy of the FB with and
without patch arterioplasty (17/41; 41.6%). Throm-
bectomy was performed in three cases of acute
ischemia in the group 2 patients. Endovascular
procedures included angioplasty and/or stenting
in the arterial axes upward and/or downward at the
site of endarterectomy, in which the iliac artery
stenting occurred in 14 patients, and superficial
femoral artery stent placement occurred in 11
patients. Angioplasty of the infrapopliteal arteries
was performed in four limbs.

According to the Rutherford grading, 17 limbs
(17/41; 42%) were treated for severe intermittent
claudication (Rutherford category 3), 9 limbs (9/41;
22%) had persistent rest pain (Rutherford category
4), and 12 limbs (12/41; 29%) had minor tissue loss
(Rutherford category 5). In another three limbs (3/
41; 7%), the indication for arterial reconstruction
was acute ischemia in the presence of underlying
peripheral arterial disease. No patient had moder-
ate, intermittent claudication (Rutherford category
2) or major tissue loss/gangrene (Rutherford
category 6).

There were no statistically significant differences
in the demographic characteristics and clinical
presentations among the groups of patients (Table 1).

Procedural details

All patients who underwent endarterectomy were
preceded by upward or downward endovascular
revascularization. The types of endovascular proce-
dures are presented in Table 2. Group 1 comprised
12 limbs, group 2 comprised 18 limbs, and group 3
included 11 limbs (Tables 1 and 2). Endovascular
procedures included angioplasty and stenting.

Table 1 Patient characteristics

Characteristic Group 1 Group 2 Group 3 P value

Number of limbs 12 18 11
Mean age (y) 72 (56–88) 65 (49–81) 72 (56–85) ns
Sex (male, female) 9 (75%), 3 (25%) 11 (61%), 7 (39%) 8 (72%), 3 (28%) ns
Hypertension 8 (67%) 14 (78%) 7 (64%) ns
Diabetes mellitus 5 (42%) 4 (22%) 6 (55%) ns
Coronary artery disease 3 (25%) 7 (39%) 3 (27%) ns
Smoking 8 (67%) 12 (67%) 7 (64%) ns
Claudication 8 (67%) 5 (28%) 4 (36%) ns
Rest pain 1 (8%) 5 (28%) 3 (27%) ns
Tissue loss 3 (25%) 5 (28%) 4 (36%) ns
Acute ischemia 0 (0) 3 (17%) 0 (0) ns

ns, not significant.

Table 2 Types of open and endovascular procedures

Group 1 Group 2 Group 3

FB endarterectomy 12 18 11
Thrombectomy of SFA — 3 0
PTA 12 18 11
PTA+stent 6 6 8 (IA 3; SFA 5)
PTA infrapopliteal arteries — 3 1

FB, femoral bifurcation; PTA, percutaneous transluminal
angioplasty; SFA, superficial femoral artery; IA, iliac artery.

HYBRID THERAPY IN PAD INVOLVING THE FB ZOU

Int Surg 2012;97 59

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-07-07 via free access



Thrombectomy was performed in three cases of
acute ischemia in the presence of previous lower
limb arterial occlusive disease. These patients were
part of group 2. One patient had superficial femoral
artery stent placement. The majority (29/41; 71%) of
these hybrid procedures were performed under local
anesthesia; the remaining procedures (12/41; 29%)
were done under general anesthesia. In 20 limbs
(of 41; 48.8%), stent use was necessary, all of which
were self-expandable S.M.A.R.T. CONTROL (Cor-
dis Corporation, Hialeah, Florida, USA) or LUMI-
NEXX (Bard, Murray Hill, New Jersey, USA). The
average length of lesions treated was 255 mm (range,
58–550 mm). According to the length of treated lesions,
patients were divided into two groups: long seg-
ment group (.255 mm) and short segment group
(,255 mm).

Technical and hemodynamic success

Technical success was obtained in 40 of 41 limbs
(98%). There was treatment failure in 1 patient
belonging to group 3 due to the guide wire being
unable to pass through the occluded segment in the
superficial femoral artery. Hemodynamic success
was achieved in 38 of 41 limbs (92.7%). The mean
ABI increased significantly from 0.38 6 0.16 pre-
operatively to 0.67 6 0.14 after revascularization
(P , 0.001). The mean ABI increase was 0.29.

Complications

Perioperative complications occurred in 10/41 pro-
cedures, yielding a complication rate of 24.4%:
vessel perforation (n 5 1) thrombosis (n 5 2),
surgical wound infection (n 5 5), cardiac failure (n
5 1) and renal failure (n 5 1). One case of acute
arterial ischemia resulted in compartment syndrome
after revascularization and required surgical de-
compression. One infrapopliteal arterial was rup-
tured in the PTA and healed after surgical repair.
Cardiac complications (cardiac failure) affected 1
patient (1/40; 2.5%) and acute renal failure occurred
in 1 patient (1/40; 2.5%). The cause of renal failure
was assumed to be contrast-induced. These compli-
cations were successfully managed with appropriate
treatment, except for the patient who died from
cardiac failure on the fourth postoperative day,
resulting in a 2.5% perioperative mortality rate. Two
amputations were performed in the immediate
postoperative period. The amputations were per-
formed on the 7th and 10th postoperative days
because of acutely ischemic limbs caused by

thrombosis; attempts at revascularization were
unsuccessful. The 30-day postoperative mortality
and major amputation rates were 2.5% (1/40) and
5% (2/40), respectively.

Follow-up

The median follow-up for patients undergoing a
combination procedure was 12 months (range, 6–
30 months). If patients who died perioperatively,
had amputation, and 1 patient who had a technical
failure due to the guide wire being unable to pass
through the occluded segment were excluded, clinic
success was achieved in 28 patients (of 36; 77.8%).
The primary, assisted-primary, and secondary pa-
tency rates at 12 months were 64%, 72%, and 78%,
respectively, and at 24 months were 59%, 66%, and
72%, respectively (Fig. 1). The primary patency rates
were lower in group 3 compared with group 1 and 2
patients (Kaplan-Meier analysis, log-rank test, P 5

0.015) (Fig. 2). The primary patency rates in long
segment group were lower than in the short
segment group (Kaplan-Meier analysis, log-rank
test, P 5 0.018) (Fig. 3). No patient who underwent
endarterectomy of the FB and patch arterioplasty
failed to retain patency in that segment during the
follow-up period. An overall amputation rate of
14.6% (6 limbs) was recorded at the end of the
follow-up period.

Twenty-four limbs with rest pain, tissue loss, and
acute ischemia were evaluated for limb salvage, and
there was a limb salvage rate of 79.1% at the end of

Fig. 1 Overall primary, assisted primary, and secondary patency

(Kaplan-Meier analysis). PP, primary patency; APP, assisted

patency; SP, secondary patency.
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the follow-up period. If patients who had technical
failure because of postoperative acute thrombosis
were excluded, 22 limbs were evaluated for limb
salvage; the limb salvage rate was 86.4% (Fig. 4).
Beyond the perioperative period and until the end of
follow-up, 3 patients died: 2 of coronary artery
disease, 1 of stroke.

Discussion

Peripheral occlusive artery disease is estimated to be
present in 1.4% to 1.9% of people 40 to 49 years of age,
in 6.9% of people 50 to 59 years of age, and in 20% of
people 70 years of age, as documented by noninva-
sive testing.16,17 Until recently, the treatment of these
patients was primarily peripheral arterial bypass
surgery, such as femoral-popliteal bypass. However,
rapid advances in endovascular surgery have signif-
icantly changed the patterns of vascular reconstruc-
tion. Recent studies on stenting for iliac artery
stenosis and occlusion show 3-year primary patency
rates of 69% to 92% and 64% to 90%, respectively18–22,
whereas the 2-year primary patency rate of stenting
for superficial femoral artery stenosis or occlusion is
reported to be 60% to 69%.23–26 However, endovas-
cular surgery has less favorable outcomes for some
lower extremity arteries, such as the common femoral
and deep femoral arteries.27–30 On the other hand,
open endarterectomy of the common femoral artery
is simple, has low morbidity and high patency rate,
and can be combined with any other endovascular
technique. In the 1960–1980s, many reports were
proving that endarterectomy at the level of the FB is
an efficient procedure with a durable outcome.31

Recently, Kang et al32 published a study reporting a
91% primary patency rate at 5 years after endarter-
ectomy of the common femoral artery.

There have been several reports suggesting the
efficacy of hybrid surgical and endovascular thera-
py, such as aortoiliac or superficial femoral artery

Fig. 2 Primary patency rates in groups 1, 2, and 3 (Kaplan-Meier

analysis). Primary patency rates were lower in group 3 than those

in groups 1 and 2 (log-rank test, P 5 0.015).

Fig. 3 Primary patency rates in long segment group (total

treated length, .255 mm) and short segment group (total treated

length, ,255 mm) (Kaplan-Meier analysis). The primary patency

rates in the long segment group were lower than the rates in

the short segment group (Kaplan-Meier analysis, log-rank test,

P 5 0.018).

Fig. 4 Cumulative limb salvage after hybrid lower extremity

arterial reconstruction (Kaplan-Meier analysis). Twenty-two

limbs were evaluated for limb salvage, and the limb salvage rate

was 86.4% at the end of the follow-up period.
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stenting, as an adjunct to common femoral artery
endarterectomy for multifocal peripheral artery
disease.33 Nelson et al12 reported early results of
external iliac artery stenting combined with com-
mon femoral artery endarterectomy, and demon-
strated technical and hemodynamic success rates of
100%, as well as acceptable 1-year primary patency
and primary-assisted patency rates of 84% and 97%,
respectively. Recently the same center reported the
largest study to date describing the outcome and
long-term patency of this procedure. A total of 171
patients underwent 193 common femoral artery
endarterectomies and iliac stent/stent grafting. Stent
grafts were used in 41% of patients. Technical
success occurred in 98% of patients. Clinical
improvement was seen in 92% of patients. The
mean ABI increased from 0.38 6 0.32 to 0.72 6 0.24.
The 30-day mortality rate was 2.3% and the 5-year
survival was 60%. Five-year primary, primary-
assisted, and secondary patencies were 60%, 97%,
and 98%, respectively.14 However, the study did not
include infrainguinal lesions. Cotroneo et al13 re-
ported the 2-year results of a study on hybrid
surgical and endovascular therapy, including a few
cases that involved endovascular procedure com-
bined with common femoral artery endarterectomy,
and demonstrated a technical success rate of 100%,
as well as acceptable 2-year primary patency and
primary-assisted patency rates of 79% and 86%,
respectively. Antoniou et al7 reported complete data
obtained from 60 patients who underwent 61 single-
step hybrid procedures. Technical and hemody-
namic success rates were 100% and 95%, respective-
ly. The perioperative mortality rate was 3%. The
primary and assisted-primary patency rates at
12 months were 71% and 98%, respectively. Primary
patency rates were lower in the group that included
patients who underwent open surgery with both
proximal and distal endoluminal procedures. These
two studies discussed the hybrid treatment of
multifocal steno-obstructive vascular disease in
which surgical treatment in addition to FB endar-
terectomy also included vascular bypass. In the
present study, we reported on the immediate and
mid-term clinical results of hybrid endarterectomy
and iliac or infrainguinal endovascular treatment.
Unlike the reports by Antoniou7 and Cotroneo13 and
their colleagues, in addition to thrombectomy
performed in 3 patients with acute ischemia, the
unique surgery method used in the present study
was femoral artery endarterectomy. Our study
population comprised 40 patients with significant
comorbid risk factors. In addition, more than half of

the patients (61%) were operated on for limb
salvage, presenting with rest pain, tissue loss, or
an acutely ischemic leg at risk for limb loss. These
patients were carefully selected for simultaneous
combined open and endovascular interventions,
taking into account the operative risk, potential for
clinical improvement, and patterns of segmental
arterial disease. Surgical procedures were as reported
in the literature.7,13,14,33 Most of the procedures (71%)
occurred under local anesthesia, and the remaining
under general anesthesia. Because of concern of
perioperative bleeding complications caused by the
use of anticoagulant drugs it is recommended that the
use of epidural or spinal anesthesia be avoided.
Several combinations of open and endovascular
procedures were used, which were categorized into
3 types for practical and grouping purposes. In
particular, group 3 comprised patients who received
hybrid revascularization of the whole lower extrem-
ity arterial axis, from the iliac up to the infrapopliteal
level. In our study, we achieved technical and
hemodynamic success rates of 98% and 93%, respec-
tively. Perioperative complications occurred in 10 of
41 procedures, yielding a complication rate of 24.4%.
These complications were successfully managed with
appropriate treatment, except for the patients who
died from cardiac failure, resulting in a 2.5%
perioperative mortality rate. Two amputations were
performed in the immediate postoperative period.
Similar results were obtained as those reported in the
literature.7,13,14,33 The primary, assisted-primary, and
secondary patency rates at 12 months were 64%, 72%,
and 78%, and at 24 months the rates were 59%, 66%,
and 72%, respectively. Patency rates were worse than
those reported in the literature.7,13,14,33 This may be
attributable to the higher proportion (26%) of cases
that involved open surgery with both proximal and
distal endovascular procedures, whereas the rate of
open surgery reported by Cotroneo et al13 and
Antoniou et al7 were 6.8% and 14.8%, respectively.
Our group reflects more widespread and severe
atherosclerotic disease, which would be associated
with poor outcome. The extensive intervention was
performed at multiple segments, which increases the
likelihood of failure of primary patency. Primary
patency rates were lower in this group.7,13 Similar
with the reported literature, the primary patency
rates of group 3 patients were significant lower than
in groups 1 and 2 (P 5 0.015) in our study.

Limitations to our study include the small
number of patients involved and the fact that it
was a retrospective review of our routine experi-
ences, without control or comparison group data,
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including patients with an extensive mix of clinical
presentations, pre-existing vascular procedures, and
therapies performed. In addition, the follow-up
period was relatively short.

In conclusion, hybrid surgical and endovascular
therapy, such as aortoiliac and/or superficial fem-
oral artery stenting as an adjunct to common
femoral artery endarterectomy, can provide a less
invasive yet effective and durable option, at least in
the mid-term, for patients with multifocal peripheral
artery disease. Our data suggest that the immediate
results, expressed as technical and hemodynamic
success and mid-term outcomes, represented by the
patency and limb salvage rates, are satisfactory.
More extensive diseases were found to be associated
with a worse outcome. Hybrid procedures for the
treatment of severe lower extremity arterial disease
may provide less invasive therapeutic options
tailored to the needs of high risk patients.
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