
HEALTH SCIENCES
MEDICINE

Original Article

J Health Sci Med 2021; 4(3): 383-387 

DOI: 10.32322/jhsm.915411

This work is licensed under a Creative Commons Attribution 4.0 International License.

Received: 13.04.2021 Accepted: 28.04.2021Corresponding Author: Mustafa Özer Ulukan, ozerulukan@hotmail.com

Comparison of bypass versus primary angioplasty for 
lower extremity chronic limb-threatening peripheral 
arterial diseases

Mustafa Özer Ulukan, Atalay Karakaya, Murat Uğurlucan, Korhan Erkanlı
İstanbul Medipol University, Faculty of Medicine, Department of Cardiovascular Surgery, İstanbul, Turkey

Cite this article as: Ulukan MÖ, Karakaya A, Uğurlucan M, Erkanlı K. Comparison of bypass versus primary angioplasty for lower extremity 
chronic limb-threatening peripheral arterial diseases. J Health Sci Med 2021; 4(3): 383-387.

ABSTRACT 
Aim: Peripheral arterial diseases (PAD) is seen frequently with increasing age, and have a prevalence of about 20% over 70 years of 
age. We aimed the results of two different treatment approaches as open surgical procedures and radiological interventions. 
Material and Method: We reviewed the data of PAD from the online data system of the hospital. The patients treated by endovascular 
femoropopliteal revascularization versus open surgical femoropopliteal graft bypass between January 2016 and December 2019 
were enrolled in to study. Eighty limbs of 67 patients with the symptomatic severe occlusive disease and results were evaluated in 
the aspect of reducing ischemia and prevention of amputation in this retrospective study.
Results: 67 patients were divided into two groups. Group 1 (n=29) was the interventional PTA/S group, group 2 (n=38) was the 
open surgical bypass group. 8 of the patients in Group 2 and 5 of patients in Group 1 had bilateral lesions. Patients were at a mean 
age of 63.44±8.98 years. The mean time of hospitalization time was significantly longer following a first-time bypass (10 vs. 8 days). 
The success of results was ending of claudication and ischemia and prevention of amputation of an extremity. In these aspects, there 
was no difference between procedure types. 
Conclusion: In the aspect of the length of hospital stay and infection, interventional procedures seem more benefit however in long-
term evaluation, freedom from reintervention or redo bypass was significantly higher in the bypass group (92% vs 79% p<0.01).
Keywords: Peripheral arterial diseases, peripheral bypass surgery, angioplasty.
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INTRODUCTION
Peripheral arterial diseases (PAD) are seen frequently 
with increasing age and have a prevalence of about 20% 
over 70 years of age. The etiology of PAD is generally 
associated with atherosclerosis so it is accepted as a 
comorbidity of cardiovascular diseases even increases 
mortality even 5 to 6-fold (1). 
There are currently two types of treatment of chronic 
limb-threatening ischemia (CLTI) like open surgical 
bypass, or percutaneous interventions including balloon 
angioplasty, stent, and atherectomy (2). In the aspect 
of long-term clinical durability and graft patency, 
bypass surgery has advantages but operation risk and 
comorbidity of patients with increasing age also increase 
the short-term morbidity (3). On the other hand, 
invasive interventions are being minimally invasive, 
have lower morbidity and mortality in the short-term, 
faster procedural times, and a reduced hospital stay 
(4). In patients with severe occlusive disease of the 

femoropopliteal segment, the advantages of endovascular 
versus bypass revascularization remain debated.
In the current study, we present our experiences and 
results and aimed to compare the advantages and 
outcomes of both treatment methods. 

MATERIAL AND METHOD  
Study Design
The study was carried out with the permission of Non-
Interventional Clinical Researches Ethics Committee of 
İstanbul Medipol University (Date: 03.18.2021, Decision 
No: 357). This study was carried out in accordance with 
the principles of the Declaration of Helsinki.

On retrospective analysis of the bypass versus primary 
angioplasty for lower extremity chronic limb-threatening 
peripheral arterial diseases was received from our 
institution of the university. Informed consent for 
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patient’s information was taken before hospitalization by 
the patient(s) or a legally authorized representative. 

We reviewed the data of PAD from the online data system 
of the hospital. The patients treated by endovascular 
femoropopliteal revascularization versus open surgical 
femoropopliteal graft bypass between January 2016 and 
December 2019 were enrolled in to study. Eighty limbs 
of 67 patients with the symptomatic severe occlusive 
disease and results were evaluated in the aspect of 
reducing ischemia and prevention of amputation in this 
retrospective study.
All of the patients were divided into two groups as Group 
1 and Group 2, as interventional and open surgical bypass 
consecutively.

Procedures
The whole of the endovascular procedures (percutaneous 
cutaneous angioplasty) was performed under local 
anesthesia and with/without intravenous sedation. 6F 
Femoral sheaths were inserted with the help of vascular 
ultrasonography for vascular access and 5000 U intra-
arterial heparins were given. In patients of proximal 
of the superficial femoral artery, lesions were accessed 
contralateral extremity with a crossover technique. 
And we also used the ipsilateral antegrade approach in 
cases of mid and distal SFA lesions. For the treatment 
of femoropopliteal lesions, 0.035˝ 260 cm hydrophilic 
guidewires were preferred. 5 Fr x 135 cm Navicross micro-
occlusion catheters (Terumo) were used in total occluded 
arteries. In cases of guidewire pass not thorough subintimal 
section Rotablator System (Boston Scientific Corporation; 
Scimed, Plymouth, MN, USA) was used and after than 
drug-coated balloons in diameters of 4-6 mm were used in 
the femoropopliteal section of arteries in all patients.
 In open surgical bypass graft enrolled patients synthetic 8 
mm PTFE graft with the ring or saphenous vein was used 
for bypass from common femoral arteries to popliteal 
arteries under general anesthesia. And patients were 
heparinized in 24 hours to ensure aPTT level in a range 
of 50 to 70. Then they were discharged with acetylsalicylic 
aside 100 mg/day and clopidogrel 75 mg/day. In bilateral 
cases, the other side was done one week later.

The data were analyzed with Statistical Package for 
Social Sciences, SPSS 20. Numeric values are expressed 
as mean, standard deviation, and percentage. p<0.05 was 
considered statistically significant.

RESULTS
Sixty-seven patients were evaluated in two groups. 
Group 1 (n=29) was the interventional PTA/S group, 
group 2 (n=38) was the open surgical bypass group. 
They were undergoing 80 procedures like endovascular 
femoropopliteal revascularizations (8 of patients have 
bilateral lesions) and surgical bypass procedures (5 of 
patients had bilateral lesions). While 14 of procedures 
were done by saphenous vein, 29 of procedures were done 
by PTFE graft in group 2.  Patients were at a mean age 
of 63.44±8.98 years (Table 1). The mean age of Group 
2 (bypass) was smaller (61 vs. 65 years, P>0.01) and the 
incidence of the male was higher (65% vs. 61%; P>0.01). 
The mean and std of CCI (Charlson Comorbidity Index) 
of patients were 3.35±1.72 and 3.51±1.49 in Group 1 
and Group 2 consequently, and there wasn’t meaningful 
difference. The Mean follow-up time was 18 months in 
a range of 14 to 22 months. Revascularization indication 
was being symptomatic with claudication or ischemia, 
and radiologically obtained stenosis of more than 
≥70% of the SFA. And classified as stage 2-6, regarding 
Rutherford classification (Table 2). The mean of hospital 
stay was significantly higher following operation (10 vs. 
8 days, P<.001), and in two groups, ischemia resolved 
and extremities were freed from amputation. Although 
perioperative mortality was higher in group 1, due to 
intracerebral hemorrhage, the rate of complications like 
surgical site infection and hematoma following a bypass 
was higher in group 2 (13.15%).

The mean hospital stay was significantly longer in surgical 
bypass patients (4.38 vs. 1.39 days, P<.001). Before the 
procedure, patients’ lesions had no significant differences 
in Rutherford classification (Table 2). However, in the 
classification of TASC C and D were higher in the bypass 
group (p<0.01) (Table 3).

Table 1. Demographic and perioperative values of patients
Group 1 (n=29) Group 2 (n=38) Total P value

Age (mean) 65.9±8.9 61.6±8.5 63.4±8.9 >0.01

Sex Male 19 (65.5%) 26 (68.4%) 45 (67.1%) >0,01
Female 10 (34.4%) 12 (31.5%) 22 (32.8%) >0.01

Diabetes mellitus 14 (48.2%) 20 (51.6%) 34 (50.7%) >0.01
Hypertension 14 (48.2%) 17 (44.7%) 31 (46.2%) >0.01
Smoking 13 (44.8%) 18 (47.3%) 31 (46.2%) >0.01
Hyperlipidemia 11 (37.9%) 15 (39.4%) 26 (38.8%) >0.01
Hospital stay 1.39±0.5 4.38±0.8 3.1±1.6 <0.01
Perioperative mortality 2 (6.88%) 0 2 (2.9%) NA
Surgical site infection 1 (3.4%) 5 (13.1%) 6 (8.9%) <0.01
Patients presenting with gangrene 3 (10.3%) 2 (5.2%) 5 (7.4%) NA
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In the evaluation of lesions according to TASC 
classification (TransAtlantic Inter-Society Consensus) 
Type A, lesions were not significantly different in groups. 
While Type B lesions were significantly higher in group 
1, C and D lesions were significantly higher in group 2 
(p<0.01) (Table 3).  

In group 1, 26 of the interventions (5 patients interventions 
were bilateral) were only balloon angioplasty (89.65%), 
and in 3 of the patient’s stents (all of them had bilateral 
lesions) were performed (10.34%). In group 2, 2 patient’s 
saphenous vein grafts were anastomosed below-knee 
(5.26%). In three months follow up, while 78.3% of 
patients were asymptomatic in group 1, 90.3% of patients 
were asymptomatic in group 2, and no need additional 
intervention (p<0.01) (Table 4).  Previous gangrenous 
regions of extremities were debrided and necrotic fingers 
were amputated, and amputation rate did not differ 
between procedure types.  

18 Months Outcomes

Patients were followed up to 18 months, the rate of graft 
patency was 90.7% in Group 2. In group 1, 81.1% of 
interventions had no symptoms of ischemia. In Group 2, 
4 of the patients required redo bypass (9.3%), and these 
patient’s extremities had not progressed to amputation. 
On survival analysis, bypass procedures had better results 
in the aspect of restenosis compared to angiographic 
interventions 90.7% vs 81.1% at 18 months; P<.001). The 
results of saphenous vein bypass patients are better than 
others. While only one patients need additional surgery 
in three months, in 18 months follow up also only one 
patient needed additional surgical procedure (Table 4). 

DISCUSSION  
Population studies report a prevalence of intermittent 
claudication of between 1-7% in men aged between 50 
and 70. The incidence of symptoms is strongly related 
to age: Claudication affects 2% of those under Infra-
Inguinal Angioplasty 60 years of age but rises to 5% in 
those over 70 (5). The refinement and use of endovascular 
strategies for the treatment of PAD continued to grow 
and the use of endovascular procedures for the treatment 
of PAD increased 4.8 % per year whereas open surgical 
procedures decreased by 6.6 % per year (6).

The determination of approach in arterial occlusive 
disease is based on the type and localization of the lesions, 
patient comorbidities, and also skills of the surgeon (7). 
Percutaneous transluminal angioplasty looks less invasive 
and safe and effective method in arterial stenoses but 
also this procedure contains major complications like 
hematoma, stenoses, or dissection at the insertion site or 
through the arterial lumen (8). In our study, we evaluate the 

Table 2. Rutherford classification of PAD

Grade Category Clinical Description Group 1 N=29 
(percent)

Group 2 N=38 
(percent)

P 
value

0 0 Asymptomatic 0 0 NA
I 1 Mild claudication 0 0 NA
I 2 Moderate claudication 12 (41.3%) 16 (42.1%) >0.01
I 3 Severe claudication 7 (24.1%) 13 (34.1%) >0.01
II 4 Ischemic rest pain 7 (24.1%) 7 (18.4%) >0.01
III 5 Minor tissue loss-nonhealing ulcer, focal gangrene with diffuse pedal ischemia 1 (3.4%) 1 (2.6%) >0.01
III 6 Major tissue loss-extending above transmetatarsal level, frank gangrene 2 (6.8%) 1 (2.6%) >0.01

Table 3. TASC (Trans-Atlantic Inter Society Consensus) classification

Grade Clinical Description Group 1 n (%) Group 2 n (%) P value

Type A Single stenosis <10 cm in length 8 (27.5%) 6 (15.7%) >0.01

Type B Multiple stenosis and occlusion 16 (55.1%) 9 (23.6%) <0.01

Type C Multiple stenosis or occlusions totaling >15 cm with heavy calcification 3 (10.3%) 13 (34.2%) <0.001

Type D Chronic total occlusion of SFA >20 cm 2 (6.8%) 10 (26.3%) <0.001

Table 4. Follow up results of patients (regarding operated number 
of extremity)
Number of interventions 3 months 18 months

Group 1 (n=37)
No symptoms 29 (78.3%) 30 (81.1%)
Intervention 5 (13.5%) 3 (8.1%)
Surgery 3 (8.1%) 4 (10.8%)

Group 2
(n=43)

Saphenous 
vein (n=14)

No symptoms 13 (92.8%) 13 (92.8%)
Intervention 0 0
Surgery 1 (7.1%) 1 (7.1%)

PTFE Graft 
(n=29)

No symptoms 26 (89.6%) 26 (89.6%)
Intervention 1(3.4%) 1(3.4%)
Surgery 2 (6.9%) 2 (6.9%)

Total 
Surgical

No symptoms 39 (90.7%) 39 (90.7%)
Intervention 1 (2.3%) 1 (2.3%)
Surgery 3 (6.9%) 4 (9.3%)
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PTA/S patients and bypass patient’s results. In our study, 
the mean age of patients was 63 in the range of 48 to 78. In 
the PTA/S group patient’s age was higher than the bypass 
group (65 vs. 61 years, P>0.01). In both groups, most of the 
patients were male, but there was no significant difference 
in the groups in the ratio of male to female. In the aspect of 
hypertension, diabetes mellitus, renal diseases, smoking 
there were no significant differences in groups. The risk of 
contrast-induced nephropathy especially those who had 
previous borderline kidney functions also determines the 
choice of treatment for patients with peripheral arterial 
diseases (9).

In the evaluation of lesions according to TASC 
classification (TransAtlantic Inter-Society Consensus) 
Type, A lesions were not significantly different in groups. 
While Type B lesions were significantly higher in group 
1, C and D lesions were significantly higher in group 2, 
(Table 3).  

In group 1, 26 of the interventions were only balloon 
angioplasty (89.65%), and stents were performed in 3 of 
the patient’s (10.34%). In group 2, 2 patient’s grafts were 
anastomosed below-knee (5.26%). Previous gangrenous 
regions of extremities were debrided and necrotic fingers 
were amputated, and amputation rate did not differ 
between procedure types.  Patients were followed up to 
18 months, the rate of graft patency was 90.7% in Group 
2. In Group 2, 3 of the patients required redo bypass, 
and these patient’s extremities had not progressed to 
amputation (Table 1).

On survival analysis, bypass procedures had better results 
in the aspect of restenosis compared to angiographic 
interventions 90.7% vs 81.1% at 18 months (Table 4).

Angioplasty with Drug coated Balloons (DCB) is 
becoming more preferred over conventional Plain Old 
Balloon Angioplasty (POBA) in developed countries. 
A recent metanalysis of randomized controlled trials 
done to compare the use of DCB and POBA revealed 
that the use of DCBs has a high ratio in patency and a 
lower risk of restenosis compared to POBA in patients 
with the femoropopliteal disease (10). The low incidence 
of serious complications makes PTA an attractive 
alternative in the treatment of patients with ischemic foot 
ulcers. Even in a low-resource setting, PTA is an attractive 
option for revascularization and wound healing for 
patients presenting with ischemic ulcers consistent with 
Rutherford’s category five tissue loss (11).

In group 1 hospital stay was significantly lower (1.39 vs 
4.38 days p<0.01). So early mobilization and discharge 
from hospital affect the hospital-related infections 
and cost-effectivity positively regarding bypass group. 
Also, in the aspect of surgical or invasive puncture site 
infection, the PTA/S group had a lower ratio of 3.44% 

vs 13.15% p<0.01. In these aspects, interventional 
procedures seem more benefit however in long-term 
evaluation, freedom from reintervention or redo bypass 
was significantly higher in the bypass group (92% vs 79 % 
p<0.01). Revascularization with PTA/S or bypass allows a 
very high percentage of limb salvage in diabetic patients 
with critical limb ischemia (12). In the early period the 
revascularization, in association with a good medical 
and surgical approach to foot lesions, results in a very 
high percentage of limb salvage, with a very low hospital 
mortality rate. Also, in our study about 50% of patients 
were diabetic, and 81% vs 90% of patients in group 1 and 
group 2 consecutively had freedom from reintervention 
and redo bypass. During the follow-up, the risk of 
restenosis is higher in diabetic patients as in our study 
redo cases were diabetic.
Interventional group mortality was 6.88%, but the reason 
for death was not related directly to the procedure, 
they had advanced age, and intracerebral hemorrhage 
was the reason for death, in both group medication for 
anticoagulant was the same, so the bleeding disorders out 
of invasive procedure site do not affect the comparison of 
two methods in the aspect of mortality. 

Study Limitations
The limitation of the study is relatively low patient 
numbers as in our small cohort sample. Another 
limitation is the retrospective nature of the study. 

CONCLUSION 
The low incidence of serious complications makes PTA 
an attractive alternative in the treatment of patients 
with ischemic foot ulcers. Although early and midterm 
results in aspect of hospital stay and infection, bypass 
seem to be superior in terms of restenosis/occlusion 
and reintervention rates. Larger cohort and longer-term 
results are mandatory to better define this advantage.
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