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1. Background
The primary patency rate (PPR) is still controversial in 
angioplasty and heart bypass surgery for blood vessel repair 
and reconstruction in patients with femoral-popliteal 
disease.1 Since half of the patients with peripheral artery 
disease have no clinical symptoms, detailed data are not 
available on the incidence and prevalence of the disease. 
Based on the related reports, the rate of stenosis/occlusion 
of femoropopliteal and iliac arteries is 41% and 23%, 
respectively, which means the femoral artery is the most 
common site for stenosis/occlusion. Balloon angioplasty 
affects early occlusion only about 40%-60% after 6-12 
months.2 The PPR rate depends on the disease stage, the 
severity of vascular occlusion, and runoff in below-the-
knee arteries.3 

CT angiography and magnetic resonance angiography 

(MRA) are two significant and sensitive imaging 
modalities to image blood vessels aimed at detecting the 
extent of vascular occlusion by atherosclerotic plaques.4 
Contrast angiography is not usually applied for all 
patients unless treatment goals such as percutaneous 
transluminal angioplasty or stent placement are prescribed 
for the patient. Stent placement leads to solving vascular 
occlusion and, consequently, the open vascular lumen. 
PPR is the periodical evaluation of the degree of openness 
of the artery in which the stent is placed after stent 
placement. By calculating the rate of blood flow passing 
through the angioplasty arteries using the color doppler 
ultrasonography, we can examine the vascular PPR.5 
Different statistics have been reported on prolonged PPR 
after repairing the femoropopliteal arteries; for example, 
three different values of 87.3%, 77%, and 76% were 
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reported for one-year PPR.6-8

2. Objectives
The present study aimed to investigate the prolonged 
PPR rate in patients with stenosis/occlusion of the 
femoropopliteal artery undergoing superficial femoral 
artery (SFA) and popliteal angioplasty. 

3. Methods
The present research study is of case series type. The 
study population consisted of patients demonstrating 
femoropopliteal artery occlusion referred to the Division 
of Vascular and Endovascular surgery of Sina Specialized 
& Subspecialty Hospital for angiography, Tehran, Iran 
during 2016-2018. The study sample size was calculated 
with an 81% average PPR rate (up to 12 months), a 10% 
difference, and a 5% coefficient of error.

The inclusion criteria were the age range of 40-80 years 
and symptoms of vascular occlusion. The exclusion criteria 
were having rheumatic and background joint diseases 
(these groups of patients were excluded from the study 
due to possible muscle and joint pain that is confused with 
ischemic limb pain . After angiography, patients underwent 
angioplasty in terms of stenosis of femoropopliteal arteries. 
It should be noted that to prevent losses, people who could 
not be followed up in the future due to living in cities far 
from the hospital in question were also excluded from the 
study. Independent variables were smoking history, disease 
symptoms, associated morbidities, time for symptom onset 
until the time of first treatment, rate of arterial stenosis and 
occlusion, as well as anatomical location of stenosis, TASC 
II stratification. The dependent variables were the PPR rate 
and one-year prognosis in patients. After angiography, the 
patients with stenosis/occlusion of femoropopliteal arteries 
were included in the study, and then underwent the stent 
placement and/or balloon angioplasty. After angioplasty, 
patients were followed up in 3rd, 12th, and 24th months 
for re-examination, and color doppler ultrasonography of 
femoropopliteal arteries was also performed to measure 
the patency rate. Plavix was prescribed for pre- angioplasty 
patients. Antegrade or retrograde artery access was done 
under local anesthesia from the femoral artery on the same 
side (antegrade), or the femoral artery on the opposite 
side (retrograde) using a 4-Fr vascular sheath or a 6-Fr 
sheath, respectively. After artery access, 4000-8000 units 
of intravenous heparin were prescribed. Angioplasty 
was performed using a 4-5F catheter passed through the 
stenosis/occlusion site using a wire to enter the runoff site. 
At this phase, the stent placement was performed in the 
case of failed initial angioplasty (the initial success criterion 
was persistent stenosis >30). 

After angioplasty, patients received aspirin 80 mg/day 
and Plavix 75 mg/day along with statin for three months. 
It will take a long time to continue treatment with aspirin, 
cilostazol, and/or pentoxifylline. Patients were examined 
following angioplasty in the recovery room, a day later in the 
ward, and two weeks later. They were clinically examined 

at intervals of 3, 12, 24 months after angioplasty to record 
the data including improvement in activity, walking, walk 
distance tolerance, changes compared to pre-procedure, 
distal pulse, wound healing, and control of lesions/wounds 
progression. The color doppler ultrasonography was also 
performed. The stenosis criterion was determined with 
peak systolic velocity (PSV) > 2.4.

Patient information, including demographic information, 
examination results, laboratory test results, performed 
treatments, and other necessary information was filled 
in the information sheet designed for the present study. 
Patients with written informed consent were included in 
the study. No additional costs were imposed on patients, 
and no additional intervention was performed for patients.

The SPSS Statistics version 21.0 was used to analyze the 
data. The Kaplan–Meier method and a log-rank test were 
used to evaluate the PPR rate. The variables affecting the 
occurrence of complications and mortality following the 
stent placement were tested using a multivariate linear 
regression model. 

4. Results
Sixty patients were included in the study, from which 44 
were women (73.3%) and 16 were men (26.6%) with the 
mean age of 69.9 years. Fifty-two, 41, and 29 patients were 
examined at intervals of 3, 12, and 24 months, with PPRs 
of 86%, 79%, and 68%, respectively. According to Table 1, 
24 patients (45%) had right-sided lesions, 22 (40%) had 
left-sided lesions, and only 9 (15%) had bilateral lesions. 
Eight patients died during the study period and 23 patients 
withdrew from the study.

Table 1. Descriptive Characteristics of Patients at the Beginning of Study

Risk Factors and Clinical Symptoms at the 
Beginning

Number Percent

Smoking 26 43.3

High blood pressure 25 41.6

Diabetes 41 69

Hyperlipidemia 7 11.6

Heart failure 6 10

Dialysis 5 8.3

Claudication 21 35

Pain during rest 8 13.3

Gangrene 13 21.6

Wounds 20 33.3

Intensity of stenosis and obstruction

 Stenosis and obstruction 47 78.3

 Stenosis 8 13.3

 Obstruction 5 8.3

TASC

 A 27 45

 B 8 3.13

 C 9 15

 D 16 6.26
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Table 2 shows data relevant to the procedure success three 
months later concerning the risk factors. The chi-square 
test was used to investigate the relationship between post-
angioplasty factors and procedure success, which only a 
significant relationship was observed between claudication 
degree and procedure success (P = 0.02).

In the present study, the post-angioplasty PPR as the 
main variable, and factors affecting this parameter were 
evaluated.

Table 3 shows the frequency distribution of the patients 
according to the anatomical lesion classification system 
(TASC) 3 and 12 months after angioplasty. No significant 
relationship was observed between TASC and procedure 
success after three months (P = 0.47) and 12 months 
(P = 0.24).

5. Discussion
Findings indicated the post-angioplasty PPR rate of 86%, 
79%, and 68% at intervals of 3, 12, and 24 months. After 
the first trimester, risk factors were not associated with 
the post-operative PPR rate. In a study by Clair et al9 the 
two-year PPR rate was 96.5%. The 1/2/3/4-year PPR rate 
was 81%, 74%, 68%, and 65%, respectively, in a study 
conducted by Iida et al.10 In addition, the 1/3/5-year PPR 
rate was 81%, 61%, and 58%, respectively, in a study done 
by Capek et al.11

The PPR rate obtained in this study was acceptable 
compared to those reported in several studies. The value 
reported for the PPR rate in several studies was slightly 

higher.12 The PPR rate depends on different background 
and technical factors that may affect the success rate. The 
lesion length is important so that it is possible to fail arterial 
reconstruction in less time in the case of a longer lesion in 
the vein pathway.13 The matter of stent used also affects its 
durability so that nitinol stents are durable more than other 
types of metal.14-16 Socio-economic factors can also affect 
the severity of the disease as well as the post-treatment 
PPR rate, which were not examined in the present work.17,18 
Procedure-related factors such as antiplaque treatment and 
distal collateral vessel status relative to lesion also affect the 
prolonged PPR rate.19,20 Each of the mentioned factors can 
be a reason for the difference between values reported for 
PPR in this study and other similar studies.

Among the factors affecting PPR, claudication was 
significant. In a study by Brewster et al21 five factors with 
a significant effect on prolonged PPR were identified 
through a 16-year investigation. The transplanted vein was 
the most crucial factor so that the vein transplant using 
a vein from the patient’s own body had better-prolonged 
performance compared to other types of grafts. In the study 
performed by Capek et al, the crucial factors affecting the 
prognosis were diabetes and extensive atherosclerosis. In 
the present study, it was not possible to provide a significant 
relationship using the known variables and risk factors due 
to the small number of patients in the stenosis/occlusion 
group. 

6. Conclusion
The prolonged PPR rate of patients after femoropopliteal 
artery angioplasty was acceptable and was a safe and 
effective treatment of femoropopliteal artery occlusion. It 
is recommended to investigate the PPR-related variables in 
depth by increasing the study sample size in future studies.
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