
229

ORIGINAL ARTICLE

©Copyright 2019 by the Health Sciences University, Okmeydanı Training and Research Hospital
European Archives of Medical Research published by Galenos Publishing House.

Eur Arch Med Res 2019; 35 (4):229-32

INTRODUCTION
The prevalence of peripheral arterial disease (PAD) in the 

population over 50 years of age is 13% and the frequency of 

symptomatic PAD in the same population is reported to be 5% 

(1). When its effects on quality of life and pharmacoeconomic 

criteria are evaluated, the true importance of the disease 

becomes more evident. The expected 5-year mortality rate in 

male patients with PAD is similar to prostate and colon cancer 

(2). This data alone reveals the severity of the disease. 

In addition to limiting daily activities and decreasing the quality 

of life associated with reduced walking range and intermittent 

claudication, PADs may also lead to mortality and morbidity due 

to rest pain, ischemic ulcers, prolonged treatment and minor 

and major amputations. For this reason, early diagnosis of the 

disease, identification and prevention of risk factors, initiation 

of appropriate medical treatment, and timely and effective 

revascularization of symptomatic patients are necessary. The 

TransAtlantic Inter-Society Consensus II (TASC II) study group has 

reported that the frequency of amputation in PAD was between 

12 and 50 per 100,000 (3). Many studies have demonstrated 

that the increased rate of revascularization, especially in the 

last decade of life, creates a significant reduction in the rate 

of amputation. According to the data from United States, 

endovascular interventions, which have increased in the last 

10 years, reduced the need for amputation and open surgery 

by about 50% (4). Nowadays, the increasing experience of 

percutaneous interventional treatments has provided significant 

benefits for rapid, effective and total revascularization, and 

therefore many authors now prefer the “endo-first” approach 

(5). Endovascular interventional treatments offer advantages in 

symptomatic recovery, graft patency rates, rapid recovery and 
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Objective: In recent years, endovascular and hybrid therapies have come to the forefront in the treatment of peripheral arterial disease (PAD) instead of open surgical 
treatment. In this study, we aimed to present the results of endovascular and hybrid treatments performed in our newly established clinic.

Methods: The data of the patients, who were diagnosed as PAD and treated with endovascular and hybrid methods, were retrospectively analyzed and 50 patients 
were included in the study. Patients were classified according to the Fontaine classification and patients with Fontaine 2B or higher underwent interventional or hybrid 
treatment. 

Results: The majority of the patients were male (96%) and mean age of the patients was 62.89±9.01 years. Twelve patients (24%) had ischemic ulcers (Fontaine 4), 32 
patients (64%) had claudication (Fontaine 2B) and six patients (12%) had rest pain (Fontaine 3). Thirty-four patients (68%) underwent endovascular intervention and 16 
(32%) underwent hybrid treatment procedures. In 38 patients (76%) with complaints of Fontaine class 2B or 3 before the intervention, symptoms regressed to Fontaine 
class 1 after the procedure. The mean ankle-brachial index values of the extremities with lesions increased from 0.44±0.30 to 0.85±0.17 on the first postoperative day.

Conclusion: In conclusion, endovascular and hybrid interventions provide satisfactory results in high-risk patients with PAD for both the salvage of extremities and the 
improvement of symptoms. We believe that endovascular interventions will provide less invasive and safer revascularization in patients with higher comorbidity rates 
in the future. 
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rapid return to daily life both as a sole treatment and as a part 
of hybrid approaches.

In this study, our aim was to present early results of our first 
50 patients who underwent endovascular or hybrid peripheral 
vascular interventions at Okmeydanı Training and Research 
Hospital, Clinic of Cardiovascular between January and July 2018.

METHODS
In this study, data from the clinical database were analyzed 
retrospectively. Our first 50 patients who have underwent 
endovascular or hybrid interventions for peripheral vascular 
disease were evaluated for risk factors, comorbid conditions, 
early patency, mortality and morbidity. All patients underwent 
vascular physical examination and ankle-brachial indexes (ABI) 
were measured at the initial evaluation. For patients with an ABI 
of less than 0.9, computer-assisted tomographic angiography 
examinations were performed depending on the severity 
of arterial Doppler results or symptoms and the preference 
of the clinician. Patients were classified according to the 
Fontaine classification and patients with Fontaine 2B or higher 
underwent interventional or hybrid treatment. Endovascular or 
hybrid treatment was considered and applied as the first-line 
intervention for high-risk patients with severe comorbidity. All 
patients participating in the study were informed about the study 
and their consents were obtained. Ethics committee approval 
was not taken since the study was retrospective in design.

Statistical Analysis 

Statistical analyses were performed using the SPSS package 
program (SPSS Inc., Chicago, IL, USA) version 16.0. Continuous 
variables were expressed as mean ± standard deviation and 
categorical variables were expressed as number and percentage.

Surgical Technique

Endovascular interventions were carried out under local 
anesthesia and hybrid interventions were carried out under 
either general anesthesia or local anesthesia and peripheral nerve 
block. In cases where a percutaneous approach was performed, 
arterial puncture site was determined using ultrasonography and 
punctures were made directly through surgical incision areas in 
hybrid interventions. Ipsilateral antegrade approach was used 
preferably where appropriate, and the contralateral approach 
was also used when necessary. Balloon angioplasty was selected 
as endovascular technique and atherectomy was used as a 
combined procedure in cases where this approach was deemed 
necessary. The angioplasty technique included predilatation 
with a standard balloon suitable for vessel size and completion 

of angioplasty using a drug-coated balloon 1 mm larger than 
the first one. Atherectomy was added to the procedure for 
patients with total occlusions and diffuse lesions with advanced 
calcification (>10 cm), and the sequence of the procedure was 
planned as predilatation, followed by atherectomy and balloon 
angioplasty. The stenting procedure of arteries was preserved for 
patients with complications or severe recoil. 

RESULTS
This study included 50 patients who had undergone 
endovascular or hybrid peripheral vascular interventions at 
Okmeydanı Training and Research Hospital between January 
and July 2018. The majority of the patients were male (96%) and 
only two (4%) were female. The age range of the patients was 
46-74 years and the mean age was 62.89±9.01 years. The most 
prevalent risk factor was smoking (88%), followed by diabetes 
(56%) and hypertension (40%) (Table 1). Twelve patients (24%) 
had ischemic ulcers (Fontaine 4), 32 (64%) had claudication 
(Fontaine 2B) and six (12%) had rest pain (Fontaine 3). The mean 
ABI values of the extremities with lesions were 0.44±0.30. Thirty-
four patients (68%) underwent endovascular interventional 
treatment and 16 patients (32%) underwent hybrid treatment 
procedures. Detailed data on procedures and arterial sites of 
intervention are given in Table 2 and 3. In 38 patients (76%) with 
complaints of Fontaine class 2B or 3 before the intervention, 
symptoms regressed to Fontaine class 1 after the procedure. 
Minor amputations were performed in two patients (24%) out 
of 12 patients with Fontaine 4 classification. The mean ABI of 
the affected extremities measured on the first postoperative day 
was 0.85±0.17. During post-operative follow-up, early occlusion 
compelled the placement of a new graft in one patient with 
cross-femoral bypass graft. Balloon angioplasty was applied 
to the superficial femoral artery in the same operation. Due 
to seroma caused by inguinal incision, this patient required a 
long-term in-patient follow-up and vacuum assisted closure. 
No culture positive wound site infection was observed in any 
patient. After being discharged, one patient underwent primary 
coronary angioplasty due to inferior myocardial infarction. 

Table 1. Preoperative risk factors of patients

Risk factor Number (n) Percent (%)

Hypertension 20 40

Diabetes 28 56

Hyperlipidemia 10 20

Coronary artery disease 16 32

Smoking 44 88

Chronic renal failure 4 8
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No mortality or acute renal insufficiency was observed in any 

patient in this study. The mean length of hospitalization was 

1.8±0.63 days.

DISCUSSION
In parallel to the previously reported researches in the literature, 

this retrospective data analysis showed that the endovascular 

interventional and hybrid treatment methods carried out in our 

clinic provided successful results. Despite not being a prospective 

trial, we believe that this study is valuable as it reflects the early 

experiences of a newly established clinic. Throughout the world, 

the learning process of cardiovascular surgeons for percutaneous 

angiographic interventions is still going on in parallel to other 

percutaneous interventional methods, and it can be predicted 

that this increase in experience will be more successful and will 

provide more permanent results when combined with experience 

in vascular surgeries. Hybrid interventions are one of the most 

important options in the treatment of complex patients and the 

frequency of such treatments is increasing steadily in our clinic. 

It is estimated that over 30 million people in the world suffer 

from PAD. In the general population, reports verify that the 

prevalence of PAD is 17% in women and 20% in men over 65 

years of age (6). 

Along with the developments in technology, endovascular 

interventions have become widespread in the treatment of arterial 

diseases. According to TASC II report published in 2007, lesions 

in the arteries of lower extremities are classified as type A, B, C 

and D based on the shape and extent of the lesions. According to 

the current consensus, endovascular interventions are preferred 

for type A lesions and surgical interventions are preferred for 

type D lesions. For type B and type C lesions, endovascular or 

surgical procedures may be selected based on the status of the 

patient and other concomitant diseases. However, the general 

recommendation is to prioritize endovascular methods for type B 

lesions and surgical interventions for type C lesions (7). While the 

subject of selection of endovascular or surgical interventions for 

different patients is still a matter of discussion, 2017 European 

Society for Cardiology/European Society for Vascular Surgery PAD 

guideline did not employ the TASC II classification and suggested, 

with a class I indication, endovascular approaches as primary 

preference for the revascularization of aortoiliac diseases with 

obstructive lesions shorter than 5 cm. On the other hand, for 

patients with aortoiliac occlusions and no severe comorbidities, 

aorto-bi-femoral bypass is recommended as class I indication. It 

is also emphasized that endovascular interventions should be 

used as first strategy and as class I indications for patients with 

serious comorbidities and long and/or bilateral aortoiliac lesions. 

For aortoiliac lesions that extend to the common femoral artery, 

hybrid approach (iliac stenting + femoral endarterectomy/

bypass) was recommended with class IIa indication for the first 

time (8). For femoropopliteal arterial obstructions/occlusions 

with short lesions (<25 cm), endovascular treatment was 

suggested with class I indication, and surgical treatments with 

autologous vein grafts were suggested as class I indication for 

long (≥25 cm) lesions (8). Primary and secondary patency rates 

of angioplasty and stenting procedures in aortoiliac regions are 

high. In short lesions (<5 cm), post-angioplasty primary patency 

was 64.5% and secondary patency was 81.8% (9). There are 

various publications that report 85% prevalence rate of critical 

leg ischemia in patients with below the knee lesions. In these 

series, leg salvage rates with angioplasty were found to be 

between 80-90% (10). These data suggest that the most up-to-

date approach seems to be “endo-first” for PADs that require 

interventions. 

Table 3. Data on hybrid procedures and arterial sites of 
intervention

Right femoro-popliteal bypass + right ATA angioplasty 2

Left femoro-popliteal bypass + left ATA angioplasty 4

Left CFA endarterectomy + left SFA angioplasty 2

Left popliteal artery safen vein interpozition + left ATA 
angioplasty

1

Left CIA angioplasty + cross femoral bypass 2

Left SFA angioplasty + cross femoral bypass 1

Left CIA angioplasty + left femoro-popliteal bypass 2

Right CIA angioplasty + CFA endarterectomy 1

Left axillo-femoral bypass + left ATA angioplasty 1

ATA: Anterior tibial artery, SFA: Superficial femoral artery, CIA: Common iliac artery, 
CFA: Common femoral artery

Table 2. Data on endovascular procedures and arterial sites of 
intervention

Procedure Number of 
patients

Left ATA angioplasty 3

Right ATA angioplasty 4

Left SFA angioplasty 6

Right SFA angioplasty 6

Left CIA angioplasty 3

Right CIA angioplasty 3

Right SFA angioplasty + right ATA angioplasty 4

Left SFA angioplasty + left ATA angioplasty 5

ATA: Anterior tibial artery, SFA: Superficial femoral artery, CIA: Common iliac artery, 
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Left common iliac artery (CIA) angioplasty was performed in 

two patients with severe bilateral iliac disease, followed by a 

cross-femoral bypass because only one iliac artery was suitable 

for angioplasty. Due to severe comorbid conditions, this hybrid 

approach was preferred in these cases instead of aortobifemoral 

bypass grafting. Since three patients had aortoiliac disease along 

with long segment (>25 cm) femoro-popliteal disease, two 

patients had femoro-popliteal bypass after aortoiliac stenting 

and one patient had a cross femoral bypass in conjunction 

with femoro-popliteal angioplasty. In the other six patients who 

had distal disease besides femoro-popliteal lesions, the hybrid 

approach included femoro-popliteal bypass grafting and distal 

angioplasty in order to increase both inflow and outflow to the 

distal extremity. The improved symptoms and ABI levels of these 

patients suggest that endovascular interventions are effective in 

complex peripheral vascular disease and that they may be used 

in conjunction with open surgery in cases that sole endovascular 

approaches are not sufficient. 

Endovascular interventions were performed alone in 34 patients 

(68%). Isolated angioplasty was applied to the anterior tibial 

artery in seven patients (14%), superficial femoral artery in 

12 patients (24%) and CIA in six patients (12%). Simultaneous 

angioplasties to both superficial femoral and anterior tibial 

arteries were performed in nine patients (18%). The procedural 

failure was observed in four patients (11.76%), and endovascular 

intervention was re-applied and became successful in three of 

these patients. In the remaining patient, repeat revascularization 

was not considered and he was followed-up medically. These 

results show that procedural success rates of endovascular 

procedures are sufficient even in high-risk patients and repeat 

procedures may prove successful results in most patients. 

CONCLUSION
In conclusion, endovascular and hybrid interventions provide 

satisfactory results in high-risk patients with PAD for both the 

salvage of extremities and the improvement of symptoms. 

In cases where endovascular approaches alone are not 

enough, hybrid approaches may help to provide complete 

revascularization of affected extremities. We believe that the 

increased angiography experience of cardiovascular surgeons in 

the following years will help improve endovascular interventions 

to provide less invasive and safer revascularization in patients 

with higher rates of comorbidity.
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