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INTRODUCTION

Remarkable technological advances and device develop-
ment in the field of endovascular treatment have lead to 
a significant paradigm shift in the treatment of peripheral 
artery disease (PAD). In many cases, endovascular therapy 
(ET) has become the first-line choice for patients with PAD 
of the superficial femoral artery (SFA) or iliac artery (IA) 

[1,2]. ET presents several distinct advantages over surgical 
revascularization [3]. Most ET can be performed under lo-
cal anesthesia, and patients benefit from reduced morbidity 
and mortality, shorter hospitalization, and quicker recovery 
to normal functional status. However, ET for common fem-
oral artery (CFA) lesions remains controversial. Availability 
of more advanced endovascular techniques has resulted in 
an increased number of CFA disease being treated using an 
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endovascular strategy. Placing a stent in the CFA is consid-
ered hazardous because of the risk of stent fracture, intimal 
hyperplasia, and sacrifice of the deep femoral artery (DFA), 
which is an important source of limb-preserving collateral 
flow in patients with advanced PAD [4,5]. Therefore, com-
mon femoral artery endarterectomy (CFAE) is still consid-
ered as the standard treatment for occlusive disease of the 
CFA. 

Endarterectomy was first performed on the SFA in 1947 
by Portuguese surgeon Dos Santos [6] at the University of 
Lisbon. CFAE has a high technical success rate with low 
morbidity and mortality [7,8]. This can also be performed 
in combination with endovascular procedures as a hybrid 
technique, especially those with multi-level arterial occlu-
sive disease.

We sought to evaluate the clinical outcomes in a con-
temporary series of patients who were treated for CFA 
disease using endarterectomy alone or combined with en-
dovascular treatment.

MATERIALS AND METHODS

1) Patients

This was a retrospective study which included patients 
who underwent CFAE for the treatment of occlusive disease 
in the CFA, either alone or in combination with the treat-
ment of other vessel segments. Between November 2001 
and December 2007, a total of 46 patients, including 43 
males and 3 females, who underwent CFAE were included. 
The patients were divided into 4 groups based on the ex-
tent of the disease and the operative procedures: 1) group 
I consisted of 11 patients who underwent CFAE alone; 2) 
group II of 15 patients who underwent CFAE with simulta-
neous IA endovascular treatment; 3) group III of 6 patients 
who underwent CFAE with simultaneous SFA endovascular 
treatment; and 4) group IV of 14 patients who underwent 
CFAE with simultaneous IA and SFA endovascular treat-

ment or bypass surgery.
All patients had undergone preoperative peripheral vas-

cular evaluation with physical examination and measure-
ment of ankle-brachial index (ABI). The lesions were diag-
nosed with computed tomography angiography (CTA).

Baseline patient demographics and procedural details 
were recorded at the time of the procedure.

Demographic and preoperative characteristics of the 
patients are shown in Table 1. Age and comorbidities were 
similar between groups. The ABI value is shown to be high-
est for group I. This is because this group consisted of pa-
tients whose lesions were confined to the common femoral 
artery. 

The degree of stenosis in the CFA was classified accord-
ing to CTA images into 4 grades, as follows: minimal, 1%-
49%; moderate, 50%-74%; high, 75%-99%; and occlusion, 
100%. 

There is no statistically significant difference in stenotic 
severity among the groups (P>0.05, Table 2).

Prior to operation, all patients were evaluated for clinical 
ischemic conditions according to the Rutherford classifica-
tion. The distribution of patients in each group is shown 
in Table 3. In addition, the target lesions of the iliac and 
superficial femoral arteries were classified according to the 
TransAtlantic Inter-Society Consensus for the Management 
of Peripheral Arterial Disease (TASC II). Defining the inci-
dence of group II by TASC in the iliac region, 4 cases fell 
into TASC B and 11 into TASC C. In the SFA region, 1 and 6 
cases fell into TASC C and D, respectively. However, the SFA 
regions of group II patients could not be treated because 
the patients showed poor general condition. Even with the 
untreated SFA, we were able to achieve revascularization 
through the deep femoral artery, and succeeded in limb 
salvage. In the iliac region for group III, 2 and 4 cases were 
found to be healthy and TASC A cases, respectively. As the 
patients did not have hemodynamic problems, we did not 
treat them as target lesions. In the SFA region for group III, 
2, 3, and 1 case were found to be TASC B, C, and D cases, 

Table 1. Patient demographics (n=46)

Characteristic Group I (n=11) Group II (n=15) Group III (n=6) Group IV (n=14) P-value

Age (y) 62.3±14.4 71.2±6.7 68.3±8.1 75.0±10.2 0.214

Gender (male:female) 43:3

Preoperatvie ankle-brachial index 0.68 0.43 0.38 0.29 0.002

Risk factor

   Hypertension 8 (72.7) 8 (53.3) 4 (66.7) 11 (78.6) 0.515

   Diabetes 7 (63.6) 6 (40.0) 5 (83.3) 7 (50.0) 0.288

   Smoking 5 (45.5) 10 (66.7) 2 (33.3) 4 (28.6) 0.197

   Hyperlipidemia 0 (0) 1 (6.7) 0 (0) 0 (0) 0.549

Values are presented as mean±standard deviation, number only, or number (%).

https://en.wikipedia.org/wiki/Superficial_femoral_artery
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respectively. In the iliac region for group IV, 1, 3, and 10 
cases were found to be TASC B, C, and D cases, respec-
tively. In the SFA region of group IV, 11 and 3 cases were 
found to belong to TASC B and D, respectively (Table 4). 

2) Operative technique

CFAE was performed using the standard technique. 
Heparin sodium (100 U/kg) was administered intravenously 
during the procedure. The CFA was exposed, from the 
circumflex femoral branches down to the femoral bifurca-
tion. The CFA was opened longitudinally toward the SFA 
or profunda femoris artery. The plaque was peeled away 
from the vessel wall in the direction of the arteriotomy, and 
removed (Fig. 1). Suture tackings of the plaque to the pos-
terior part of the adventitia were placed at the distal end of 
the endarterectomy site to avoid plaque lifting, dissection, 
or thrombosis. The endarterectomized luminal surface was 
carefully inspected to check for a debris-free surface area. 
Patch angioplasty was then performed routinely using a 
bovine pericardium patch (Fig. 2). Concomitant ET for iliac 
or femoro-popliteal lesions was performed if necessary. ET 
was simultaneously performed in an operating room suite 
with a mobile C-arm. After CFAE, a 6F to 7F sheath was 
inserted over a guidewire through direct puncture on the 
patch. Lesions were crossed with a 0.035-inch angled or 
straight hydrophilic guidewire, with or without a support-
ing catheter. Lesions were treated with primary stenting for 
iliac occlusive disease, and balloon angioplasty and selec-
tive stenting for distal lesions. Completion angiography was 
performed and sutures were placed at the puncture site.

3) Medication and postoperative follow-up

Typically, aspirin (100 mg) and clopidogrel (300 mg), 
as well as cilostazol (200 mg), were orally administered as 
loading dose on the day of the surgery. After the procedure, 
all patients were treated with aspirin (100 mg/d), clopido-
grel (75 mg/d), and cilostazol (200 mg/d) for 3 months, and 
all other drugs except clopidogrel were continued, as long 

Table 2. The degree of stenosis in the common femoral artery

Variable Group I Group II Group III Group IV Total

Minimal 0 0 0 0 0

Moderate 0 0 3 (50.0) 1 (7.1) 4

High 9 (81.8) 8 (53.3) 3 (50.0) 8 (57.1) 28

Occlusion 2 (18.2) 7 (46.7) 0 5 (35.7) 14

Total 11 15 6 14 46

Mean 3.18 3.47 2.5 3.29

Values are presented as number (%).

Table 3. Clinical ischemic conditions according to Rutherford classification

Grade Group I Group II Group III Group IV Total

I 11 (100.0) 10 (66.7) 1 (16.7) 9 (64.3) 31 (67.4)

II 0 3 (20.0) 1 (16.7) 2 (14.3) 6 (13.0)

III 0 2 (13.3) 4 (66.6) 3 (21.4) 9 (19.6)

Total 11 15 6 14 46

Values are presented as number (%).

Table 4. Distribution of lesions according to the TASC II 
classification

TASC II 
classification

GroupI Group II Group III Group IV Total

TASC II (Iliac)

   Healthy 4 0 2 0 6

   TASC A 7 0 2 0 9

   TASC B 0 4 2 1 7

   TASC C 0 0 0 3 3

   TASC D 0 11 0 10 21

   Total 11 15 6 14 46

TASC II (SFA)

   Healthy 3 4 0 0 7

   TASC A 7 3 0 0 10

   TASC B 1 1 2 11 15

   TASC C 0 1 3 0 4

   TASC D 0 6 1 3 10

   Total 11 15 6 14 46

Values are presented as number only. 
TASC II, TransAtlantic Inter-Society Consensus for the Manage-
ment of Peripheral Arterial Disease; SFA, superficial femoral artery.
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as side effects did not occur. 
ABI was performed to assess hemodynamic improve-

ment. The patients were then followed-up every 1 to 2 
months during the first 6 months, and every 3 months in 
the later period. During follow-up, patients with worsen-
ing clinical symptoms or a drop in ABI of more than 0.15 
underwent CTA. Further procedures were performed at the 
discretion of the vascular surgeon.

4) Statistical analysis

Statistical analysis was performed using IBM SPSS 
Statistics ver. 19.0 software (IBM Co., Armonk, NY, USA).
Continuous data were compared using the Student’s t-test. 
Frequencies and categorical data were compared with the 

Fisher exact tests. The primary patency, assisted primary 
patency, and secondary patency were assessed by Kaplan-
Meier analysis. A value of P<0.05 was considered statisti-
cally significant.

RESULTS

1) Hemodynamic success and complications

The postoperative ABIs are shown in Table 5. Postopera-
tive ABI numbers improved for all patient groups. Particu-
larly in group IV, patients that were treated for all lesions 
showed the highest level of improvement, increasing by 
0.52, from 0.29 to 0.82. This is noteworthy compared to 
group II and group III.

In our study, we had to perform 1 case of major ampu-
tation (above-knee amputation) in group II. The patient’s 
general condition was very poor, in class 6 of Rutherford; 
thus, we were only able to treat the patient’s inflow prob-
lem. As the patient’s outflow (SFA and DFA) was in bad 
condition as well, the patient had to undergo amputation 
on postoperative day 4. 

We also did 5 minor amputations, specifically 1 case of 
Chopart’s amputation and 4 cases of toe amputations. 

A total of 4 re-interventions were found across all 

Table 5. Mean ABI improvement

ABI Group I Group II Group III Group IV

Postoperative ABI 1.01±0.1 0.70±0.2 0.78±0.3 0.82±0.2

ABI increase 0.32±0.1 0.39±0.2 0.47±0.2 0.52±0.3

Values are presented as mean±standard deviation.
ABI, ankle-brachial index.

Fig. 2. Operative image showing that patch angioplasty 
was performed routinely using bovine pericardium patch to 
complete of endarterectomy. 

B

C

A

Fig. 1. Common femoral end-
arterectomy. (A) Preoperative 
computed tomography angi-
ography showing a critical ste-
nosis at the common femoral 
artery (B, C) Operative image 
showing that the atheroma 
plaque was peeling away from 
the vessel wall while remaining 
of adventitial layer.
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groups. For 1 case in group I, re-endarterectomy was per-
formed 8 months later. For group II, 1 case went through 
thrombolytic therapy after 7 months, and 1 case had angio-
plasty 13 months later. For 1 case in group IV, angioplasty 
of the SFA was performed 3 months later.

There was no procedure-related mortality. 

2) Outcomes on follow-up

At 3 years, the primary patency rates of each group were 
88.9±10.5%, 60.0±14.5%, 62.5±21.3%, and 83.9±10.4%, 
respectively. The 3-year primary assisted patency rates were 
100%, 70.0±13.0%, 62.5±21.3%, and 89.3±10.4%, while the 
3-year secondary patency rates were 100%, 80.0±13.0%, 
62.5±21.3%, and 92.3±7.4%, respectively (Fig. 3). The 
3-year patency rates of group I and group IV were higher 
than that of other groups, but there were no significant 
statistical differences among the groups. 

DISCUSSION 

Endarterectomy was first performed on the SFA in 1947 

by Portuguese surgeon Dos Santos [6]. CFAE has been the 
standard treatment for CFA occlusive disease for over 50 
years. 

In this study, group I, which was treated by endarter-
ectomy alone, showed excellent clinical improvement and 
longer patency. In this group, mean postoperative ABI was 
1.01±0.1, and 3-year primary and secondary patency rates 
were 89.3±10.4% and 100%, respectively.

Previous studies also reported favorable results of CFAE 
similar to those of our study. Mukherjee and Inahara [8] re-
ported a 5-year patency rate of 94% in 29 patients. Kecha-
gias and Ylonen [9] examined 90 patients who underwent 
111 cases of isolated CFAE and reported 5- and 10-year 
freedom from ipsilateral revascularization rates of 68% and 
50%. However, because of lack of a specific follow-up, this 
study did not have data on long-term patency. Ballotta et 
al. [7] prospectively analyzed 117 patients who underwent 
121 CFAE and reported that 7-year primary patency and as-
sisted primary patency rates were 96% and 100%, respec-
tively.

In addition to these favorable results, CFAE can also be 
performed in conjunction with ET, known as a hybrid tech-
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Fig. 3. Patency rate at 3-year. (A) Primary patency rate at 
3-year. (B) Primary assisted patency rate at 3-year. (C) Sec-
ondary patency rate at 3-year. The 3-year patency of group 
I and group IV were higher than that of other groups, but 
there were no significant statistical differences between 
groups. 
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nique. Most of the cases in this study were performed as a 
hybrid technique. This hybrid technique can provide a less 
invasive but equally effective option, especially for patients 
with multi-level occlusive disease, and the efficacy of this 
method has been previously reported. Nelson et al. [10] 
examined 34 patients who underwent CFAE with ET. The 
1-year primary patency and primary-assisted patency rates 
were 84% and 97%, respectively. Kang et al. [11] examined 
65 CFAs in 58 patients and 37 procedures (56.9%) were 
performed as a hybrid technique. With a mean follow-up 
period of 27 months, 1- and 5-year primary patency rates 
were 93% and 91%, respectively. 

Because of rapid advances in ET, some authors have 
reported the results for ET in occlusive disease of the CFA; 
however, the results remain controversial. Stricker et al. [12] 
reported on 33 stent-assisted angioplasty procedures of the 
CFA and bifurcation in 27 patients with a mean follow-up 
of 30 months; the cumulative primary patency was 86%. 
This study also showed no major complications or stent 
thrombosis, and all limbs showed primary hemodynamic 
success. On the other hand, Bonvini et al. [13] analyzed 360 
CFA lesions treated by balloon angioplasty and stent im-
plantation. This is one of the largest studies regarding open 
or endovascular treatment of CFA. Restenosis and target le-
sion revascularization at 1-year were observed in 27.6% and 
19.9% of patients, respectively, which were discouraging 
results.

Despite advancements in endovascular technique, vas-
cular surgeons hesitate to perform ET for the CFA because 
of its unique characteristics. The plaque of the CFA is too 
bulky and heavily calcified to treat with balloon angioplas-
ty. This lesion often involves the femoral bifurcation, and 
distal embolization into the DFA or SFA can occur during 
ET [14]. Since the CFA is the most used access site for en-
dovascular or surgical procedures, stent implantation in this 
area can limit future surgical options and sacrifice collater-
als provided by the DFA. In addition, the stent can be prone 

to fracture because of high mobility.
ET presents several distinct advantages over surgical 

revascularization, such as the avoidance of general anes-
thesia, the rapid recovery time, and the lower morbidity. 
In this study, most of the patients underwent CFAE under 
loco-regional anesthesia and the procedure took a relatively 
short time. In addition, this study demonstrates low post-
operative complication rates. As a result, this means that 
CFAE is also a less invasive, effective and durable treatment 
procedure. 

In group II, limb salvage could be achieved with inflow 
improvement by iliac arterial stenting and endarterectomy 
to build the in-line flow to the deep femoral artery, even in 
those with severe co-morbid conditions. Total vascular re-
construction in group IV who had far advanced lesions was 
helpful for clinical improvement and better patency. Thus, 
we could choose the combination of procedures accord-
ing to the purpose of the procedure and the patient’s co-
morbidity. 

This study has several limitations. First, this was a ret-
rospective study, which could include selection bias. Sec-
ond, it involved only a small group of patients and had a 
relatively short follow-up period. Thus, we could not show 
significant statistical difference between the groups. We 
just aimed to show the usefulness of CFAE for simple or 
complex vascular lesions. Lastly, most of the patients un-
derwent a hybrid technique, so the effect of CFAE alone 
could not be quantified. 

In conclusion, CFAE is a safe, effective, and durable pro-
cedure for treating steno-occlusive lesions confined to the 
common femoral artery. Despite remarkable technological 
advances in endovascular therapy, CFAE should remain as 
the standard treatment for occlusive disease of the CFA. 
Even in multi-level steno-occlusive disease, CFAE with ET 
could be a valid procedural option, as a less invasive proce-
dure for patients with high surgical risk.
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