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ABSTRACT
Objective: To present the early and mid-term results of PTA for femoropopliteal lesions in diabetic patients, performed by the
cardiovascular surgeons.
Study Design: Experimental study.
Place and Duration of Study: Department of Cardiovascular Surgery, Ankara City Hospital, Turkey, from August 2015 to April
2018.
Methodology: Seventy-nine patients with diabetes mellitus (DM) and lower limb arterial occlusive disease underwent endo-interventions causing Rutherford Class 2-5 pedal ischemia. Study end points included ankle brachial index (ABI) and primary
patency (PP) evaluated through Kaplan-Meier analyses.
Results: The technical success rate was 92.4% with a mean follow-up period of 13.3 ± 9.2 months. Bailout stenting was
required in 27 (34.2%) of the lesions and only 7 (8.9%) patients required percutaneous reintervention at the end of the followup period. Kaplan-Meier analysis of the bailout stenting group revealed higher primary patency and lower reintervention rates
at 24 months when compared with the PTA group (70.8%, 57.7% and 80.5% 65.9%, respectively).
Conclusion: Endovascular procedures can be performed by cardiovascular surgeons in the early and mid-term with high
success and low complication rates in patients with diabetes mellitus.
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INTRODUCTION
Peripheral vascular disease is more common in diabetic
patients.1 There is a possibility of infectious complications and
an obstructive disease pattern which occurs more distally and
may make endoluminal treatment more diﬃcult. As a result, it is
possible that patients with diabetes are more likely to require
limb amputations compared to the non-diabetics.2
Patients with chronic limb ischaemia and diabetes mellitus (DM)
have a shorter amputation-free survival time than non-diabetic
patients with chronic ischemia;3 the 5-year mortality in diabetic
patients with chronic limb ischemia is 30%.3,4 Previous studies
have shown that patency rates of infrainguinal percutaneous
transluminal angioplasty (PTA) are lower in diabetic patients as
compared with non-diabetics.
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Moreover, DM was found to be an important indicator of loss of
the limb.5,6 There are many endovascular treatment approaches
available, which need to be evaluated for eﬃcacy.

The aim of this study was to determine the early and mid-term
results of PTA for femoropopliteal lesions in diabetic individuals
carried out by the cardiovascular surgeons for patency and the
need for reinterventions.

METHODOLOGY
It was a single centre, retrospective, single-armed experimental study. Seventy-nine patients with DM, who underwent
interventions between August 2015 and April 2018 were
included in the study. Adult patients with symptoms of
moderate intermittant claudication to diﬀuse pedal ischemia
(Rutherford Class 2 to 5) were eligible for enrollment.
Demographic data were recorded. Preoperative and postoperative ankle brachial index (ABI) were studied. Prior to PTA, all
patients were scanned with duplex ultrasound and digital
subtraction angiography (DSA). PTAs were performed under
local anesthesia with monitorisation by cardiovascular
surgeons in the hybrid operating theatre. The study was
conducted in accordance with the Helsinki Declaration.
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All patients provided written informed consent and the study
was approved by the Ethics Commitee of Turkiye Yuksek Ihtisas
Training and Research Hospital.
SPSS version 15.0 (SPSS Inc., Chicago, IL, USA) was used for analysis of data. Distribution of continous variables were tested
using the Shapiro-Wilk test. Descriptive statistics were
presented as median (IQR), with mean ± standard deviation for
continuous variables and as number of cases (n) and percentage (%) for nominal variables. Dependent within-group variables (preoperative and postoperative ABIs) were compared
using the Wilcoxon test. Kaplan-Meier analyses have been
constructed to assess primary patency rates and freedom from
reintervention. The p-values below 0.05 were evaluated as
statistically signiﬁcant.

RESULTS
Seventy-nine interventions were performed in 79 patients. The
mean age of the study population was 64.1±9.1 (range 33-84
years). The majority (84.8%) of the patients were males. The
demographic characteristics of the patients are shown in Table I.

Figure 1 (a): Primary patency rates in bailout stenting group at 24 months
(70.8% vs 57.7%, log rank p=0.200).

Table I. The demographic characteristics of the patients.
Demographical variables

N

%

Age (y),Mean ± S.D.Mean

64.1±9.1

Gender:
Male (n)
Female (n)

67
12

84.8
15.2

Hypertension (n)

51

64.6

Dyslipidemia (n)

47

59.5

Chronic obstructive pulmonary disease (n)

14

17.7

Coronary artery disease (n)

38

48.1

Chronic kidney disease (n)

6

7.6

Coronary artery bypass grafting (n)

12

15.2

Current smoker (n)

55

69.6

Previous percutaneous intervention (n)

21

26.6

Table II: Postprocedural details.
n (%)

Follow-up period (month)
Complications
Hematoma
Pseudoaneurysm
Infection
Preprocedural ABI
Postprocedural ABI

13.3 ± 9.2
6 (7.6)
3 (3.8)
1 (1.3)
2 (2.5)
0.41 (0.35 – 0.48)
0.79 (0.65 – 0.89)

Preprocedural creatinine level

1.18 ± 1

Postprocedural creatinine level

1.28 ± 1.28

Claudication at control (Rutherford class ≥2)

18 (22.8)

Freedom from >50% restenosis

62 (78.5)

Decision after control examination
Medical follow-up
Surgical intervention
Percutaneous intervention

69 (87.3)
3 (3.8)
7 (8.9)

Values are n (%) or mean ±SD

Figure 1 (b): Freedom from reintervention to target lesion rates in bailout
stenting group at 24 months (80.5% vs 65.9%, log rank p=0.309).

The technical success rate of the present study was 92.4% with
a mean follow-up period of 13.3 ± 9.2 months. Bailout stenting
was required in 27 (34.2%) of lesions and only seven (8.9%)
patients needed percutaneous reintervention by the end of the
follow-up. Although all patients were preoperatively symptomatic and had claudication, 78.9% of the patients had mild
symptoms or were asymptomatic at the end of the follow-up.
ABIs were improved signiﬁcantly in the postprocedural period
(p <0.001). During the follow-up, there were no deaths and no
amputations were performed. None of the patients withdrew
their consent or were lost to follow-up. Postprocedural details
are shown in Table II.
Out of the 79 patients, 32 (40.5%) had TASC B lesions; whereas,
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29 (36.7%) had TASC A lesions. Furthermore, 16 (20.3%) had
TASC C and only two (2.5%) had type D lesions.
Most of the lesions were located at the proximal part of the SFA
(63 patients). This was followed by the distal part of the SFA (30
patients). Moreover, 11 patients had lesions located at the
popliteal region and only seven had lesions located at the CFA.
The lesion length was 5-10 cm in 23 (29.1%) patients, 10-15 cm
in 17 (21.5%) patients, 15-20 cm in 23 (29.1%) patients, 20-25
cm in 12 (15.2%) patients, and longer than 25 cm in only 4
(5.1%) patients.
Kaplan-Meier analysis revealed higher primary patency
(70.8%, 57.7%, log rank p=0.200) (Figure 1-a) and freedom
from reintervention to target lesion rates in the bailout stenting
group at 24 months (80.5% , 65.9%, log rank p=0.309) (Figure
1-b). Although the primary patency rate and freedom from reintervention rate of the bailout stenting group were higher than
the PTA group by the end of 24 months, these diﬀerences were
not statistically signiﬁcant (p >0.005) according to the KaplanMeier analysis.

DISCUSSION
Diabetes mellitus is an important risk factor for PAD that leads to
increased mortality and morbidity as well as increased disease
course.7 Recently, in many centres, the endovascular approach
has been gaining momentum in the treatment of peripheral arterial disease of the lower limbs.8,9 In addition to advances in endovascular technology, surgeons have rapidly gained endovascular surgical skills with good results.10,11
At the study centre, percutaneous revascularisation procedures have been developed in the last ﬁve years as primary
modality to treat occlusive disease of the lower extremity, with
primary surgical bypass devoted to patients failing percutaneous intervention. According to the present results, diabetic
individuals showed a decreased primary patency rate (70.8%).
This is in agreement with the studies of Black et al. and Ryer et
al, supporting that diabetes is an independent indicator of the
failure of percutaneous lower extremity attempts.9,12
Although all patients were symptomatic and had claudication
prior to intervention, 78.9% of the patients became mildly symptomatic or asymptomatic at the end of the follow-up. ABIs were
improved signiﬁcantly in the postprocedural period.
In a retrospective study after primary PTA in the femoropopliteal segment of lower extremity,13 Lazaris et al. found that
technical success rate was decreased to 81% in diabetic
patients compared to 93% in non-diabetic patients.13 In addition, they also found increased complication rate in diabetic
patients compared to non-diabetics (16.7% , 3.9%), including
ﬁve cases of arterial perforation, four cases of emergency
bypass, and two cases each of reangioplasty and amputation.
The technical success rate in the present study was 92.4% with
a mean follow-up period of 13.3 ± 8.9 months. Three patients
developed hematomas (3.8%) whilst two developed infections
(2.5%), and one patient developed pseudoaneurysm of the
1182

femoral artery (1.3%). Furthermore, three patients (3.8%)
underwent open surgery. Nevertheless, the authors did not
come across with any cases of amputations. This may be a result
of lower number of patients and shorter follow-up period when
compared to other studies.
DeRubertis et al. determined that diabetic patients were more
likely to tend to primary failure, thus resulting in a 20.7% reintervention rate and 23.1% percutaneous failure rate, compared
with non-diabetics.6 As for this present study, bailout stenting
was required in 27 (34.2%) of lesions and only 7 (8.9%) patients
needed percutaneous reintervention at the end of the followup. The lower ratio of reintervention in this study may be due to
the shorter period of follow-up compared to the study of DeRubertis et al.6
In an enrollment of 219 interventions that underwent PTA, Clark
et al. determined diabetes to be considerably related with
decreased primary patency.14 On the contrary, Baril et al.
examined fundamentally claudicants with TASC II classiﬁcation
of femoropopliteal lesions and did not ﬁnd a relationship
between diabetes and restenosis, similar to the present
results.15 This present study also revealed no association
between diabetes and restenosis according to TASC II classiﬁcation of femoropopliteal lesions. Moreover, Kaplan-Meier analysis revealed primary patency and freedom from reintervention
to target lesion rates as higher in the bailout stenting group at
24 months (70.8% , 57.7% and 80.5% , 65.9%).
The limitations of this study contain its retrospective formation
and limited number of patients. However, the authors present
these results as cardiovascular surgeons performing PTAs for
the last ﬁve years, and believe that surgeons should be encouraged to get even more involved in this ﬁeld.

CONCLUSION
Endovascular interventions can be performed by cardiovascular surgeons in the early and mid-term with high success and
low complication rates in patients with diabetes mellitus.
Surgeons should be encouraged to participate more in endovascular treatment.
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