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Endovascular intervention in elderly patients with peripheral arterial disease
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ABSTRACT
Objectives: In this study, we present our early and mid-term experiences following treatment of femoropopliteal lesions via percutaneous 
transluminal angioplasty (PTA) in patients over 70 years of age.
Patients and methods: This single-center, retrospective study included a total of 41 PTA procedures in 35 patients (23 males, 12 females; 
median age 74 years; range 70 to 87 years) due to femoropopliteal lesions between August 2015 and April 2018. The technical success rate 
was evaluated. The Kaplan-Meier analysis was used to evaluate the primary patency rate at 12 and 24 months.
Results: The mean follow-up was 14.9±8.9 months. The technical success rate was 95.1%. The bailout stenting was required in 12 patients 
(29.3%). Only four patients (9.8%) required percutaneous reintervention at the end of the follow-up. The Kaplan-Meier analysis revealed 
primary patency rates as 82.9% and 57.2% at 12 and 24 months, respectively.
Conclusion: Our study results support the idea that PTA in elderly patients with femoropopliteal lesions is a safe and effective option and 
can be applied with favorable results in the early and mid-term. In addition, endovascular procedures can be performed by cardiovascular 
surgeons with high success and low complication rates.
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The incidence of peripheral arterial disease (PAD) 
is 12 to 14% of the general population and increases 
up to 20% for patients older than 75 years of age.[1] 
Previous studies have shown that revascularization 
procedures improve the quality of life and provide 
longer survival, compared to conservative treatment 
and primary amputation, in elderly patients.[2]

However, the benefits of revascularization may 
be limited due to the severity of comorbidities in the 
elderly. Such procedures are related to an increased 
peri- and postoperative mortality in this population.[3]

Early follow-up outcomes of endovascular 
procedures in the elderly provide better survival and 
patency rates, compared to surgery.[4] Therefore, 
percutaneous transluminal angioplasty (PTA) may be 
considered as the primary treatment modality in these 
patients.

In this study, we present our early- and mid-term 
experiences following the treatment of femoropopliteal 
lesions performed by cardiovascular surgeons via PTA 
in the patients over 70 years of age.

PATIENTS AND METHODS
This single-center, retrospective study included a 

total of 41 PTA procedures in 35 patients (23 males, 
12 females; median age 74 years; range 70 to 87 years) 
due to femoropopliteal lesions between August 2015 
and April 2018. Patients who had atherosclerotic 
disease of femoral or popliteal arteries with symptoms 
of moderate intermittent claudication to diffuse pedal 
ischemia according to the Rutherford classification[5] 
(Class 2 to 5) and who were not eligible for surgery 
due to comorbidities were included in the study. 
All patients in this study were admitted to the 
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outpatient clinic with claudication symptoms despite 
the use of antilipidemic and antiaggregant agents 
and who underwent walking exercises within the 
past three months. The patients were physically 
f it and had relatively reasonable life expectancy 
with limited physical activity due to claudication. 
Patients with intermediate claudication and minor 
tissue loss were included. Those with major tissue 
loss and risk of amputation were excluded from the 
study. A written informed consent was obtained from 
each patient. The study protocol was approved by 
the Türkiye Yüksek İhtisas Training and Research 
Hospital, Ethics Committee (Date: 31.01.2017, 
No: 29620911-929). The study was conducted in 
accordance with the principles of the Declaration of 
Helsinki.

All clinical, perioperative, and demographic 
data were obtained through the review of original 
hospital and physician records, including data 
collected prospectively in the departmental registry. 
Demographic and clinical data including age, sex, 
hypertension, dyslipidemia, chronic obstructive 
pulmonary disease, and presence of coronary artery 
disease, chronic kidney disease, previous coronary 
artery bypass grafting, cigarette smoking, and previous 
percutaneous intervention were recorded.

Operative technique

All interventions were performed via PTA using 
the Luminor® paclitaxel-coated drug-eluting balloon 
catheter (iVascular, S.L.U., Barcelona, Spain) and 
bailout therapy with iVolution® selfexpanding 
nitinol stent (iVascular, S.L.U., Barcelona, Spain) for 
femoropopliteal lesions.

Prior to PTA, all patients were evaluated with 
Duplex ultrasound (DUS) and digital subtraction 
angiography (DSA). In our routine clinical practice, 
PTAs are performed under local anesthesia with 
monitorization by cardiovascular surgeons in the 
hybrid operating theatre. We usually prefer the 
antegrade femoral or contralateral retrograde femoral 
access. Following the insertion of a 7-Fr single lumen 
sheath, intravenous heparin is administered according 
to an activated clotting time of 180 to 200 sec. None 
of the lesions are predilated. All lesions are dilated 
with drug-coated balloons (DCBs) (at a vessel/balloon 
ratio of 1:1 on the basis of visual estimate) for a total 
inf lation time of three min at 6 to 14 atm. Balloons are 
inf lated only once. However, in cases of f low-limiting 
dissection (i.e., interruption of the blood inf low due 
to a localized segment of dissection during DSA 
imaging) or residual stenosis (i.e., stenosis of the blood 

lumen greater than 50%), bailout stenting is employed. 
When control angiography reveals a residual lesion 
(>50% stenosis), f low-limiting dissection or plaque 
deformation, a second DCB procedure is carried 
out and dilatation is maintained for a longer period 
(≥3 min).

After the procedure, the patients were scheduled 
for follow-up visits to the cardiovascular surgery 
outpatient clinics on a regular basis and were 
evaluated for patency of the vessels and restenosis 
using DUS and computed tomography angiography 
(CTA), when necessary. Post-interventional ankle-
brachial indices (ABIs) were also evaluated. The 
procedural technical success was defined as the 
achievement of a satisfactory patency of the vessel 
(≥70) and an increased blood f low to the distal 
vessel at 12 and 24 months. The primary patency 
was defined as patency of the vessel using Doppler 
ultrasound (and CTA when necessary) and an 
increased blood f low to the distal vessel at 12 and 
24 months. The Kaplan-Meier analysis was used to 
evaluate the primary patency rates during follow-up. 
A symptomatic stenosis greater than 50% of the 
vessel lumen was defined as residual stenosis.

Statistical analysis

Statistical analysis was performed using the SPSS 
version 16.0 software (SPSS Inc., Chicago, IL, USA). 
Descriptive data were expressed in mean ± standard 
deviation (SD) or median (min-max) for continuous 
variables and in number and frequency for nominal 
variables. The Shapiro-Wilk test was used to check 
the normal distribution of continuous variables. 
Dependent intra-group variables were compared using 
the Wilcoxon test. A p value of <0.05 was considered 
statistically significant.

RESULTS
A total of 35 septuagenarians and octogenarians 

were included in this study. Baseline demographic 
and clinical characteristics of the patients are shown 
in Table 1.

A DCB was used in 39 (95.1%) of the lesions. The 
mean follow-up was 14.9±8.9 (range, 6 to 24) months. 
The technical success rate was 95.1%. Bailout stenting 
was required in 12 (29.3%) of the lesions and only four 
patients (9.8%) required percutaneous reintervention 
at the end of follow-up. Clopidogrel was prescribed to 
all patients; however, cilostazol was prescribed only 
for patients with a poor distal vasculature (Table 2). 
Blood glucose regulation was achieved in all patients.
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Although all patients were preoperatively 
symptomatic and had claudication, 75.6% of them 
had mild symptoms or were asymptomatic at the end 
of follow-up. The ABI was improved significantly 
after the procedure (p<0.001). Lesion characteristics 

was classified as short-medium (≤15 cm) and long 
lesion (>15 cm). Eight of 32 patients (25%) with 
short-intermediate lesions and four of nine patients 
(44.4%) with long lesions underwent stenting (Table 3). 
Following endovascular interventions, three patients 
(8.5%) developed hematomas, while two patients 
(5.7%) developed infections and one patient (2.8%) had 
a pseudoaneurysm of the femoral artery. Procedural 
details are shown in Table 4. During follow-up, none 
of the patients died or needed amputation. None of 
the patients withdrew their consents or were lost to 
follow-up, either.

Table 2. Post-procedural data

n % Mean±SD

Clopidogrel 41 100

Cilostazol 18 43.9

Statin 24 58.5

Hospitalization period (days) 1.8±1.6

Claudication at control (Rutherford class ≥2) 10 24.3

Follow-up period (months) 14.9±8.9

Decision following check-up
Medical follow-up
Surgical intervention
Percutaneous intervention

33
4
4

80.4
9.7
9.7

SD: Standard deviation.

Table 3. Lesion characteristics & bailout stenting

n %

Lesions 41

Lesion length (cm)

Short-medium (≤15 cm) 32 78

Long (>15 cm) 9 21.9

Infrapopliteal lesions 23 56

Bailout stenting 12

Short-mean lesions 8 25

Long lesions 4 44.4

Table 1. Demographic and clinical data of patients undergoing 
PTA ± bailout stenting

Demographics n % Median Range

Age (year) 74 70-87

Gender
Male
Female

23
12

65.7
34.2

Diabetes 20 57.1

Hypertension 21 60

Dyslipidemia 10 28.5

COPD 7 20

CAD 14 40

CKD 3 8.5

CABG 5 14.2

Smoking 25 71.4

Previous percutaneous intervention 5 14.2

PTA: Percutaneous transluminal angioplasty; COPD: Chronic obstructive pulmonary disease; 
CAD: Coronary artery disease; CKD: Chronic kidney disease; CABG: Coronary artery bypass grafting.

Table 4. Procedural data

n % Mean±SD

Drug-coated balloon 39 95.1

Stenting 12 29.2

Technical success 39 95.1

Complications 6 14.6

Hematoma 3 7.3

Pseudoaneurysm 2 4.8

Infection 1 2.4

Preprocedural ankle-brachial index 0.4±0.1

Postprocedural ankle-brachial index 0.8±0.2

Preprocedural creatinine level 1.3±0.9

Postprocedural creatinine level 1.3±1.1

SD: Standard deviation.
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Figure 1. Kaplan-Meier analysis demonstrating primary patency rates at 
12 and 24 months, respectively.
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The primary patency rates as assessed by the 
Kaplan-Meier analysis were estimated as 82.9% 
and 57.2% at 12 and 24 months, respectively 
(Figure 1). Eight patients developed residual stenosis 
during follow-up, and four (12.5%) underwent an 
endovascular and four (12.5%) underwent an open 
surgical procedure.

DISCUSSION
In recent years, the number of elderly patients 

with PAD referred to the outpatient clinic has been 
on a rise due to the increased number of population 
and increased life expectancy.[6] Most of the studies 
regarding endovascular intervention in elderly patients 
with PAD include patients with critical limb ischemia, 
whereas our study included elderly patients with 
chronical limb ischemia. In this study, we present 
our clinical experience in patients with chronic lower 
extremity ischemia aged 70 and over whose treatments 
were carried out by the cardiovascular surgeons.

In many centers, endovascular treatment is applied 
as the first-line therapy for the treatment of patients 
with leg ischemia.[7-9] Previous studies have shown that, 
even in elderly patients, endovascular procedures are 
associated with improved outcomes.[2] At the present day, 
even chronic total occlusions can be cured successfully 
using endovascular treatment.[10] In our institution, 
performance of percutaneous revascularization 
procedures has developed over the past five years with 
primary surgical bypass devoted to patients whose 
percutaneous interventions have failed.

The first-line treatment in elderly patients includes 
risk modifications and medications. Therefore, the 
existing risk factors were also modified as the first 
step of the treatment in the patients in this study. 
These factors were smoking cessation, treatment of 
hypertension primarily with angiotensin-converting 
enzyme inhibitors, lowering of hemoglobin A1c levels 
below 7%, anti-hyperlipidemic treatment primarily 
with statin, antiaggregant therapy primarily with 
clopidogrel, cilostazol therapy, and controlled exercise 
program. All patients in this study presented to the 
outpatient clinic with claudication symptoms, despite 
the use of antilipidemic and antiaggregant agents, and 
with walking exercises within the past three months. 
They were either not eligible for surgery due to 
comorbidities or refused open surgery.

Interventional or surgical revascularization, 
amputation in the presence of irreversible effects are the 
main treatment components.[11] Nevertheless, the first 

choice of treatment modality has become endovascular 
therapy for elderly patients with PAD. Salas et al.[12] 
showed the 24-month primary patency rate as 52%. 
In addition, Dosluoglu et al.[4] reported a 12-month 
primary patency rate of 78% for endovascular-treated 
elderly patients. Compared to the aforementioned 
studies, the patency rates were 82.9% and 57.2% at 
12 and 24 months, respectively in our study, indicating 
higher patency rates. However, the number of patients 
in these studies were relatively large (n=98 and n=344, 
respectively).

Regardless of the treatment modality, elderly 
patients with leg ischemia have an annual mortality 
rate of 29%.[13] Furthermore, the perioperative 
mortality rates in series of elderly patients with 
lower limb ischemia varies from 2 to 12% following 
endovascular revascularization.[4,14-16] In a prospective 
cohort study, Brosi et al.[2] reported a 30-day mortality 
of 6% after endovascular treatment, 20% after surgical 
revascularization, and 17.9% after conservative 
treatment in octogenarians. Aforementioned studies 
reveal a lower mortality rate for endovascular 
procedures compared to surgery, and the peri- and 
postoperative mortality rate during a two-year 
follow-up was 0% in our study. This is probably due 
to the small number of patients in our study and the 
lack of other series including complications such as 
poor medical condition, cardiovascular morbidity, 
or high infection rates. However, our study involved 
14 patients with a history of coronary artery disease, 
five patients with a previous coronary artery bypass 
grafting, and four patients with renal insufficiency.

The extremity recovery and symptomatic recovery 
rates were also excellent in our study, indicating 
satisfactory outcomes. It is difficult to predict adverse 
postoperative outcomes, particularly in elderly patients 
due to severe comorbidities. Thus, choosing the 
most optimal treatment method for each individual 
patient is critical for surgeons. A recent, randomized-
controlled study of Mietz et al.[17] revealed that 
application of DCBs for femoropopliteal lesions 
resulted in a decrease in restenosis and target vessel 
revascularization at 12 months. As many studies and 
the present study suggest, endovascular procedures are 
associated with fewer complication rates and improved 
vessel patency rates.

Our study has some limitations due to its 
retrospective design, small number of patients, and 
relatively short follow-up period.

In conclusion, our study results support the idea 
that PTA in the elderly patients with femoropopliteal 
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lesions is a safe and effective option and can be applied 
with favorable results in the early- and mid-term. 
In addition, PTA is a less invasive alternative in elderly 
patients with chronic limb ischemia and cardiovascular 
surgeons should be encouraged to perform PTA in 
this patient population with high success and low 
complication rates.
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