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Abstract
Iliac artery angioplasty with stenting is an effective alternative treatment modality for aortoiliac occlusive diseases. Few ran-
domized controlled trials have compared the efficacy and safety between self-expandable stent (SES) and balloon-expandable 
stent (BES) in atherosclerotic iliac artery disease. In this randomized, multicenter study, patients with common or external 
iliac artery occlusive disease were randomly assigned in a 1:1 ratio to either BES or SES. The primary end point was the 
1-year clinical patency, defined as freedom from any surgical or percutaneous intervention due to restenosis of the target 
lesion after the index procedure. The secondary end point was a composite event from major adverse clinical events at 1 year. 
A total of 201 patients were enrolled from 17 major cardiovascular intervention centers in South Korea. The mean age of 
the enrolled patients was 66.8 ± 8.5 years and 86.2% of the participants were male. The frequency of critical limb ischemia 
was 15.4%, and the most common target lesion was in the common iliac artery (75.1%). As the primary end point, the 1-year 
clinical patency as primary end point was 99% in the BES group and 99% in the SES group (p > 0.99). The rate of repeat 
revascularization at 1 year was 7.8% in the BES group and 7.0% in the SES group (p = 0.985; confidence interval, 1.011 
[0.341—2.995]). In our randomized study, the treatment of iliac artery occlusive disease with self-expandable versus balloon-
expandable stent was comparable in 12-month clinical outcomes without differences in the procedural success or geographic 
miss rate regardless of the deployment method in the distal aortoiliac occlusive lesion (ClinicalTrials.gov, NCT01834495).
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Introduction

Iliac artery angioplasty with stenting is a good alternative 
treatment for aortoiliac occlusive disease [1–5]. With the 
development of stenting and angioplasty techniques, more 
extensive and multifocal iliac lesions have been treated with 
endovascular procedures [6].

Low morbidity and mortality, along with a technical suc-
cess rate up to 90%, support the use of endovascular-first 
approach. The patency rates achieved with iliac arteries 
stenting are comparable to those of surgical revasculariza-
tion and show favorable outcomes. In experienced centers, 
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D lesions may be considered [7–9].

Stents for iliac artery disease are classified as self-
expandable stents (SES) and balloon-expandable stents 
(BES) according to the mechanics of stent deployment 
and as nitinol, stainless steel and others according to the 
stent material. Currently, the choice of balloons versus self-
expandable stents is mainly determined by the operator’s 
preferences. Some indirect comparative studies and one ran-
domized controlled trial (RCT) compared balloon-expand-
able or self-expandable stents [10–12]. In the above RCT, 
SES was better than BES in the 12-month restenosis rate 
and target lesion revascularization. However, most indirect 
comparative studies have shown similar patency between 
BES and SES.Extended author information available on the last page of the article
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Therefore, in this study, we compared the 1-year safety 
and efficacy between SES and BES in real-world clinical 
practice from expert Korean multicenter endovascular inter-
vention centers using randomized clinical trials for a fair 
comparison [13]. In addition, we aimed to ascertain whether 
there were differences in the incidence of geographic misses, 
complications and procedural success rates between the 
two different stenting groups in aortoiliac steno-occlusive 
lesions.

Materials and methods

Study design

This was a prospective, multicenter, single blind, rand-
omized, controlled trial to assess the efficacy and safety of 
iliac artery stents and previously published study protocol 
[13]. Consecutive patients with common or external iliac 
artery stenosis or occlusion were allocated in a 1:1 ratio 
to either SES (COMPLETE-SE™, Medtronic, USA) or 
BES (SCUBA™ Medtronic, USA). The trial was approved 
by the ethics committee. Written informed consent was 
obtained from all patients. This study complied with the 
Declaration of Helsinki and was registered at ClinicalTri-
als.gov (SENSE-ILIAC trial; NCT01834495). Patients were 
enrolled and followed up between March 2013 and January 
2019. A brief flowchart of the study is shown in Fig. 1.

Study population

Patients at least 20 years of age with moderate or severe 
intermittent claudication or critical limb ischemia (CLI) 
or atypical symptom such as paresthesia, numbness, cold-
ness, or Rutherford score of 0–6 were screened for study 
enrollment. Patients who had undergone or were planning to 
undergo major amputation were excluded. Before inclusion 
in the study, morphological examination, such as CT and 
MRI, was unnecessary. However, we usually recommend 

CT angiography prior to intervention. Patients were enrolled 
if they met all inclusion criteria and none of the exclusion 
criteria. The inclusion criteria were clinical and anatomical 
characteristics.

The clinical inclusion criteria were as follows: (1) symp-
tomatic peripheral artery disease with moderate-to-severe 
claudication (Rutherford score of 2–3); (2) chronic CLI with 
resting ischemic pain (Rutherford score of 4); (3) chronic 
CLI with ischemic ulcers (Rutherford score of 5–6); and (4) 
patient must provide written informed consent. The anatomi-
cal inclusion criteria were as follows: (1) > 70% stenosis; (2) 
occlusion of the ipsilateral iliac artery; (3) patent (≤ 50% 
stenosis) ipsilateral femoropopliteal artery or concomitantly 
treatable ipsilateral femoropopliteal lesions (≤ 30% residual 
stenosis); and at least one patent (less than 50% stenosis) 
tibioperoneal runoff vessel. We did not exclude patients who 
underwent femoral endarterectomy. Patients were enrolled 
if inflow and outflow diseases were to be treated (except for 
bypass surgery).

The pre-defined study exclusion criteria are as follows: 
(1) failure to provide written informed consent; (2) a his-
tory of major bleeding within the prior 2 months; (3) known 
hypersensitivity or contraindication to any of the follow-
ing medications: heparin, aspirin, clopidogrel, cilostazol, 
or contrast agent; (4) acute limb ischemia; (5) previous 
bypass surgery or stenting of the ipsilateral iliac artery; (6) 
untreated inflow disease of the distal aorta (> 50% stenosis 
or occlusion); (7) patients who have undergone major ampu-
tation (amputation of above the ankle) or major amputation 
is planned or required; (8) patients with a life expectancy of 
less than one year due to comorbidities.

Randomization and endovascular interventions

Aspirin and clopidogrel were administered at least 12 h 
before the procedure. Prior to endovascular treatment (EVT), 
70–100 units/kg of unfractionated heparin was administered. 
EVT was performed percutaneously by placing a 6–8 Fr 
sheath in the femoral artery via an ipsilateral retrograde 
femoral approach or a contralateral crossover technique. A 
distal retrograde approach (from the distal superficial fem-
oral artery, popliteal artery, or pedal arteries) and/or bra-
chial approach was allowed in selected cases. Diagnostic 
angiography was performed in two different views at least 
30–45° apart, to evaluate the structure of the target lesion. 
The femoro-popliteal and tibial arteries were examined 
visually for distal lesions. In cases of total occlusion, both 
intraluminal and subintimal recanalizations were allowed. 
After successful passing of the 018″ or 035″ guidewires, the 
target lesion was predilated with an optimally sized balloon 
before stent implantation. The balloon angioplasty results 
were considered suboptimal if there was a residual pressure 
gradient of ≥ 10 mmHg, or residual stenosis of ≥ 30%, or 

Fig. 1   Flowchart of the enrolled patients. SES; self-expandable stent, 
BES; balloon-expandable stent, Pts; patients
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flow-limiting dissection. Subsequently, web-based randomi-
zation was performed for stent selection. According to the 
stent deployment method. Patients were randomly allocated 
to one of two groups, BES or SES. Patients were randomly 
allocated using a web-based computerized program sepa-
rately managed at the Cardiovascular Intervention Research 
Institute (CIRI), Korea University Guro Hospital, Seoul, 
Republic of Korea. Patients were randomized in a 1:1 man-
ner according to the two different stents (BES versus SES). 
The stents were implanted to extend 10 mm proximally and 
distally from the margins of the target lesion with a luminal 
narrowing of ≥ 50%. An appropriate stent size was selected 
after reviewing the baseline angiography results. If the stent 
was randomized to SES, a stent with a diameter 1–2 mm 
larger than that of the true vessel lumen was selected. How-
ever, if the stent was randomized to the BES group, a stent 
of equal size to the reference vessel diameter was selected 
to prevent iliac artery injury. Spot stenting or full lesion 
coverage was performed at the physician’s discretion. When 
multiple stents were required, the margins should overlap 
by at least 10 mm. Adjuvant post-dilation after stenting was 
performed strictly within the stented segment, with up to 
10% oversizing of the post-dilation balloon.

All ipsilateral femoropopliteal arterial lesions should 
be treated concomitantly with angioplasty and/or stent-
ing, and the residual stenosis should be less than 50%. The 
treatment of tibioperoneal lesions is recommended only in 
cases of CLI. There should exist at least one patent (< 50% 
stenosis) tibioperoneal runoff vessel with a good antero-
grade flow. Final angiography was performed after EVT 
in both groups, using the same angles and magnifications 
as the baseline angiograms. Technical success was defined 
as successful access, stent deployment, and less than 30% 
diameter residual stenosis after revascularization. For post-
procedural medication, aspirin 100 mg and clopidogrel 
75 mg were administered once daily for at least 12 months. 
Cilostazol was approved as third antiplatelet agent at the 
physician’s discretion. After enrollment and the index proce-
dure, clinical follow-up was planned at 1, 6, and 12 months 
to evaluate the clinical outcomes and ankle–brachial index 
(ABI) score. In addition, all patients were recommended to 
undergo follow-up catheter angiography, CT angiography, or 
duplex ultrasound at 9–12 months, according to local clini-
cal practice. The investigators were urged to follow up on the 
patients by office visits or telephone contact, as necessary. 
Patient’ adherence to the study drug and side effects were 
monitored at every outpatient visit.

Study end points

The primary end point was 1-year clinical patency, defined 
as freedom from any surgical or percutaneous interven-
tion after the index procedure owing to restenosis of the 

target lesion on imaging modalities or worsened ischemic 
limb symptoms and signs. The primary end point was ana-
lyzed using imaging studies, such as invasive angiography, 
CT angiography, and Doppler sonography. However, the 
number of patients who completed the imaging study after 
12 months was small. Therefore, we replaced the primary 
end point based on imaging studies with a clinical patency 
rate. The secondary end point was a major adverse limb 
event at one year, defined as the composite of death from 
any cause, any amputation, or repeat revascularization of 
the target lesion or target extremity. The other secondary 
end points were as follows: (1) geographic miss rate: geo-
graphic miss refers to stent deployment to any area of the 
vessel that was intended to be treat with a stent, but was not 
covered or protruded by stent jumping and/or elongation; 
(2) limb salvage rate free of above-the-ankle amputation; 
(3) repeated target lesion revascularization (TLR) rate; (4) 
repeated target extremity revascularization (TER) rate; and 
(5) ABI at 12 months.

Statistical analysis

For the sample size calculation, we referred to the 1-year 
patency rate of stents for iliac artery disease. Although 
patency definitions varied across trials, 1-year patency rates 
in aortoiliac lesions were approximately 90% on average in 
previous studies using SES [10, 12, 14]. In case of SCUBA 
stent, the 9-month patency rate for the SCUBA™ stent was 
99.2% in the ACTIVE study—a prospective, multicenter, 
single-arm study that defines the midterm efficacy of a next-
generation cobalt chromium iliac stent for the treatment of 
de novo and restenotic lesions in iliac arteries [15]. How-
ever, based on the other multicenter BES studies, includ-
ing the MELODIE trial [11] and the European multicenter 
iliac stent trial [16], the one-year primary patency of the 
SCUBA™ stent is reasonably estimated to be 88%. There-
fore, we hypothesized that the expected clinical patency rate 
at 1-year after stent deployment would be 90% for the SES 
group and 88% for BES group, respectively. The predeter-
mined non-inferiority margin showed a δ 10% difference 
between the treatment groups. There is a clinical consensus 
that this non-inferiority margin would be acceptable if safety 
is maintained and patients are treated more easily, regard-
less of stent classification. Power analysis was based on the 
non-inferiority principle. The statistical significance level 
was 2.5% at one side, the power of the test was set at 80%, 
and the randomization ratio was set at 1:1. The test for pro-
portion andChi-square method were used. Using a standard 
sample size formula, it was calculated that 120 patients per 
group were needed for a total of 288 patients, after account-
ing for a 20% dropout rate.

SPSS (version 20.0; SPSS Inc, Chicago, Illinois, USA 
was used for all analyses. Categorical variables will be 
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expressed as delivery rates when comparing baseline fea-
tures between the BES and SES groups and will be com-
pared using the Chi-square or Fisher’s exact test. Continuous 
variables are expressed as mean ± standard deviation, and 
comparisons between groups were performed using Stu-
dent’s t test. A P value < 0.025 was considered statistically 
significant.

Results

A total of 230 patients were enrolled at 17 cardiovascular 
intervention centers in South Korea and randomly assigned 
to undergo iliac artery angioplasty with either an SES or a 
BES stent (Fig. 1). Due to the stent supply problem of the 
manufacturer, the number of included patients fell slightly 
below the target sample size. Ultimately, 201 patients were 
included in the study.

The two stent groups were well matched at baseline con-
cerning coexisting conditions and morbidities (Table 1). 
The most enrolled patients were male (89.1% in the BES 
vs. 87.0% in the SES, p = 0.645), and the mean age was 
69.8 ± 9.3, 68.3 ± 9.4 in both groups, respectively. Hyper-
tension and diabetes mellitus were observed in approxi-
mately 70% and 54% of the study population, respectively. 
In addition, there were no differences in laboratory findings 
or medications, including antiplatelet drugs, between the two 
groups.

The baseline lesions and procedural characteristics of the 
patients are listed in Table 2. The clinical presentations of 
the study participants were well balanced. The most preva-
lent Rutherford classification was severe claudication (31.8 
vs 35.6%, respectively). The baseline mean ABI in the 
target limb was 0.65 ± 0.15 vs 0.68 ± 0.16 in both groups 
(p = 0.250). The lesion characteristics, including limb side, 
target lesion, and mean lumen stenosis, were similar.

In the procedure, the mean stent diameter was 
7.77 ± 0.94 mm in the BES group and 8.33 ± 0.96 mm in the 
SES group (p < 0.001) and the mean stent length was longer 
in the SES than in BES (78.4 ± 46.7 vs 56.6 ± 34.7 mm; 
p < 0.001), as expected. The two groups did not differ in the 
use of stents, use of drug coating balloon, and subintimal 
approach. However, additional balloons were used more 
frequently in the SES group than in the BES group for stent 
optimization (70.0 vs 27.7%, p < 0.001). The incidence of 
‘geographic miss’ for the iliac ostial lesion was one of the 
interesting focuses of this study because it is known to be 
the main reason for using BES for the iliac ostial disease 
to minimize this geographic miss chance. Geographic miss 
occurred in only two patients (2.0%) in the BES group, 
but there was no significant difference between the groups 
(p = 0.498). The overall procedural success rates were 98.0% 
and 99.0%, respectively.

Table 1   Baseline clinical characteristics

SES, self-expandable stent group; BES, balloon-expandable stent 
group; ESRD, end-stage renal disease; PTA, percutaneous angio-
plasty; HbA1c, hemoglobin A1c; CRP, C-reactive protein; HDL, 
high-density lipoprotein; LDL, low-density lipoprotein; NOAC, new 
oral anticoagulant; ACE, angiotensin-converting enzyme; ARB, angi-
otensin receptor blocker

Variables, N (%) BES
(n = 101)

SES
(n = 100)

P value

Sex, male 90 (89.1) 87 (87.0) 0.645
Age, year 69.8 ± 9.3 68.3 ± 9.4 0.256
Body mass index, m/kg2 22.5 ± 3.4 22.6 ± 2.6 0.804
Claudication 91 (90.1) 85 (85.0) 0.273
Critical limb ischemia 46 (45.5) 43 (43.0) 0.717
Hypertension 74 (73.3) 72 (72.0) 0.840
Diabetes 55 (54.5) 54 (54.0) 0.948
Hypercholesterolemia 24 (23.8) 23 (23.0) 0.898
Coronary artery disease 37 (36.6) 30 (30.0) 0.319
Stroke 16 (15.8) 10 (10.0) 0.217
Chronic renal failure 17 (16.8) 11 (11.0) 0.233
ESRD on dialysis 7 (6.9) 6 (6.0) 0.789
Heart failure 5 (5.0) 4 (4.0)  > 0.99
Smoking 76 (75.2) 71 (71.0) 0.497
Current 40 (39.6) 39 (39.0) 0.930
Previous PTA 15 (14.9) 11 (11.0) 0.416
Previous bypass surgery 1 (1.0) 1 (1.0)  > 0.99
Previous amputation 5 (5.0) 3 (3.0) 0.721
Laboratory findings
 Hemoglobin, g/dL 12.5 ± 2.1 12.9 ± 1.9 0.203
 Glucose, mg/dL 143 ± 54 140 ± 65 0.724
 A1c, % 6.7 ± 1.7 6.8 ± 1.5 0.779
 High-sensitive CRP, mg/dL 5.2 ± 10.1 5.5 ± 13.1 0.857
 Creatinine, mg/dL 1.5 ± 1.7 1.2 ± 1.2 0.274
 Total cholesterol, mg/dL 153 ± 41 159 ± 44 0.357
 Triglyceride, mg/dL 126 ± 66 151 ± 114 0.101
 HDL cholesterol, mg/dL 38 ± 10 39 ± 11 0.465
 LDL cholesterol, mg/dL 92 ± 36 93 ± 34 0.944

Discharge medications
 Aspirin 94 (93.1) 94 (94.0) 0.789
 Clopidogrel 88 (87.1) 91 (91.0) 0.379
 Cilostazol 27 (26.7) 23 (23.0) 0.540
 Ticagrelor 1 (1.0) 0 (0.0)  > 0.99
 Sarpogrelate 3 (3.0) 0 (0.0) 0.246
 Berasil 4 (4.0) 4 (4.0)  > 0.99
 Triflusal 1 (1.0) 0 (0.0)  > 0.99
 NOAC 2 (2.0) 2 (2.0)  > 0.99
 Warfarin 6 (5.9) 6 (6.0) 0.986
 ACE inhibitor/ARB 43 (42.6) 46 (46.0) 0.625
 Calcium channel blocker 35 (34.7) 30 (30.0) 0.481
 Beta blocker 24 (23.8) 24 (24.0) 0.968
 Diuretics 13 (12.9) 16 (16.0) 0.528
 Oral hypoglycemic drug 34 (33.7) 33 (33.0) 0.921
 Insulin 4 (4.0) 2 (2.0) 0.683
 Statin 86 (85.1) 90 (90.0) 0.297
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The incidences of the primary and secondary end points 
are shown in Table 3.

In short-term clinical outcomes at 7 days after EVT, there 
were no significant differences in the incidence of bleeding, 
death, or repeat revascularization between the groups.

The 1-year clinical patency were 99.0% and 99.0% in the 
BES and SES groups, respectively (p =  > 0.999) (Table 3). 
There were no differences in the incidence of death, ampu-
tation, or major adverse cardiac events between the groups 
(Table 3). For the secondary end points, there was no dif-
ference in the incidence of limb salvage, repeat TLR, or 
repeat TER (Table 3). Ankle–brachial index at 12 months 
was similar between the two groups and improved compared 
with that measured at baseline (0.94 ± 0.16 vs 0.96 ± 0.17, 
p = 0.616) (Fig. 2, Table 4).

Discussion

Different strategies and types of stents are required when 
performing endovascular repair of iliac artery lesion. 
However, there is no general consensus on which balloon-
expandable or self-expandable stents are the most appropri-
ate for specific iliac artery lesions.

This randomized trial demonstrated that BES was non-
inferior to SES for iliac artery occlusive disease in terms 
of any re-intervention or major adverse limb event rates. In 
addition, it is possible to deploy stents without geographic 
misses for aortoiliac bifurcation lesions irrespective of the 
stent deployment mechanism.

Previous studies have consistently demonstrated primary 
patency rates exceeding 90% at 12 months. Specifically, the 
primary patency rates for BES were found to be comparable 
to those of SES, with rates of 92.1% at 6 months and 87.8% 
at 2 years [11]. The previously mentioned randomized ICE 
trial that showed the cumulative incidence of binary reste-
nosis at 12 months was 6.1% in the SES group and 14.9% in 
the BES group, as assessed by Doppler ultrasound, and the 
rates were similar [12]. We affirmed that clinical patency 
and major adverse limb events, including effectiveness and 
safety, could be accepted as primary end points in iliac 
artery disease interventions.

It is important to compare the geographic miss rate 
between the BES and SES in iliac artery lesions, particu-
larly aortoiliac bifurcation lesions. In real-world clinical 
practice, physicians tend to use SES in the mid-iliac area 
due to severe angulation and tortuosity, to avoid poten-
tial iliac artery injury such as extravasation, dissection or 
rupture that could occur with high-pressure balloon infla-
tion when using a longer BES. However, BES is recom-
mended for accurate stent deployment, especially in bifur-
cation lesions involving the common iliac artery ostium, 
to minimize the risk of geographic miss that could lead to 
stent elongation or jumping during stent deployment. Such 
issue may contribute to stent fracture, in-stent restenosis, 

Table 2   Baseline lesion and procedural characteristics

SES, self-expandable stent group; BES, balloon-expandable stent 
group; CIA, common iliac artery; EIA, external iliac artery; DCB, 
drug coating balloon; CFA, common femoral artery; SFA, superficial 
femoral artery

Variables, N (%) BES
(n = 101)

SES
(n = 100)

P value

Rutherford classification 0.292
 Asymptomatic 12 (11.9) 13 (13.0)
 Mild claudication 16 (15.8) 10 (10.0)
 Moderate claudication 21 (20.8) 34 (34.0)
 Severe claudication 36 (35.6) 28 (28.0)
 Ischemic rest pain 4 (4.0) 2 (2.0)
 Minor tissue loss 12 (11.9) 13 (13.0)

Limb side, right 49 (48.5) 49 (49.0) 0.945
Ankle–brachial index (initial) 0.65 ± 0.15 0.68 ± 0.16 0.250
Contralateral approach 63 (62.4) 55 (55.0) 0.288
Ipsilateral approach 39 (38.6) 45 (45.0) 0.359
Target lesion
 Iliac ostium 19 (18.8) 16 (16.0) 0.599
 CIA 76 (75.2) 75 (75.0) 0.968
 EIA 32 (31.7) 31 (31.0) 0.917

Minimal lumen diameter, mm 1.7 ± 1.3 1.8 ± 2.1 0.920
Lumen stenosis, % 79.9 ± 14.9 80.2 ± 24 0.972
Use of DCB 6 (5.9) 9 (9.0) 0.409
Use of stents, count 1.1 ± 0.3 1.1 ± 0.4 0.582
Mean stent diameter, mm 7.77 ± 0.94 8.33 ± 0.96  < 0.001
Mean stent length, mm 56.6 ± 34.7 78.4 ± 46.7  < 0.001
Stumpless distal 65 (64.4) 64 (64.0) 0.958
Sub-intimal approach 21 (20.8) 20 (20.0) 0.889
Stent overlapping 9 (8.9) 3 (3.0) 0.071
Additional balloon 28 (27.7) 70 (70.0)  < 0.001
Geographic miss 2 (2.0) 0 (0.0) 0.498
 Stent shortening 1 (1.0) 0 (0.0)  > 0.99
 Stent elongation 1 (1.0) 0 (0.0)  > 0.99

Procedural success 99 (98.0) 99 (99.0)  > 0.99
Ankle–brachial index (post) 0.90 ± 0.16 0.94 ± 0.17 0.205
Inflow vessels of the target limb
 Aorta 33 (32.7) 39 (39.0) 0.350
 CFA 4 (4.0) 7 (7.0) 0.343
 SFA 23 (22.8) 28 (28.0) 0.394
 Popliteal 3 (3.0) 4 (4.0) 0.721
 Below the knee 20 (19.8) 22 (22.0) 0.702
  Anterior tibia artery 17 (16.8) 18 (18.0) 0.827
  Posterior tibia artery 13 (12.9) 17 (17.0) 0.411
  Peroneal artery 10 (9.9) 12 (12.0) 0.634
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and contralateral artery flow limitation in contralateral 
artery flow [8]. In our study, > 15% of iliac ostial lesions 
were considered, and both stents were safely deployed in 
the bifurcation and the iliac artery ostium. Therefore, our 

results suggest that stents can be used for iliac artery disease 
irrespective of the stent deployment method.

This study had some limitations. First, patients were not 
enrolled as planned because of the manufacturer’s stent 

Table 3   Clinical outcomes

SES, self-expandable stent group; BES, balloon-expandable stent group; PTA, percutaneous angioplasty; Hb, hemoglobin; MACE, major adverse 
cardiac event

Variables, N (%) BES
(n = 101)

SES
(n = 100)

Absolute difference (95% CI) Odds ratio (95% CI) P value

Primary end point
 1-year clinical patency 100(99.0) 99(99.0) 0.0 (− 0.00 to 0.16) 1.010 (0.062–16.37)  > 0.999

Secondary end point
 7 days clinical outcomes after PTA
 Bleeding
  Hb drop ≤ 5 g/dL,but ≥ 3 g/dL 10 (9.9) 5 (5.0) − 4.9 (− 4.12 to 7.12) 0.479 (0.158–1.455) 0.186
  Hb drop > 5 g/dL 2 (2.0) 0 (0.0) − 2.0 (− 1.13 to 1.14) 0.497 (0.433–0.572) 0.498

 Death 1 (1.0) 1 (1.0) 0.0 (− 0.00 to 0.16) 1.010 (0.062–16.37)  > 0.999
 Cardiac origin 1 (1.0) 1 (1.0) 0.0 (− 0.00 to 0.16) 1.010 (0.062–16.37)  > 0.999
 Repeat revascularization 0 (0.0) 1 (1.0) 0.495 (0.430–0.569) 0.498
 Non-target extremity 0 (0.0) 1 (1.0) 0.495 (0.430–0.569) 0.498

Twelve-month clinical outcomes
 Death 7 (6.9) 3 (3.0) − 3.9 (− 3.49 to 6.45) 0.415 (0.104–1.654) 0.331
 Cardiac origin 4 (4.0) 2 (2.0) − 2.0 (− 1.82 to 5.53) 0.495 (0.089–2.765) 0.683
 Non-cardiac origin 3 (3.0) 1 (1.0) − 2.0 (− 1.93 to 7.12) 0.330 (0.034–3.227) 0.621
 Myocardial infarction 0 (0.0) 0 (0.0) –  > 0.999
 Stroke 0 (0.0) 0 (0.0) –  > 0.999
 Repeat revascularization 7 (6.9) 7 (7.0) 0.1 (− 0.06 to 0.29) 1.011 (0.341–2.995) 0.985
 Target lesion 1 (1.0) 1 (1.0) 0.0 (− 0.00 to 0.16) 1.010 (0.062–16.37)  > 0.999
 Target extremity 4 (4.0) 3 (3.0) − 1.0 (− 0.83 to 3.40) 0.750 (0.164–3.440) 0.683
 Any amputation 0 (0.0) 0 (0.0) –  > 0.999
 MACE 14 (13.9) 10 (10.0) − 3.9 (− 2.76 to 6.38) 0.690 (0.291–1.637) 0.399

Fig. 2   Changes in the ankle–
brachial index during the 
follow-up period. SES, self-
expandable stent group; BES, 
balloon-expandable stent group; 
Pt; patient
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supply problem. However, the enrolled patient population 
achieved 87% of the target number, comparable to previous 
studies. Anyway, the overall study population was relatively 
small. So the results statistically showed wide confidence 
interval. Further randomized investigation with a larger pop-
ulation is required in the future. Second, imaging studies, 
such as invasive angiography, CT angiography, or Doppler 
ultrasound were not used as primary outcome, potentially 
contributing to bias. Imaging remains the gold standard for 
assessing primary patency after PTA. Instead, we used the 
ABI, which was powered to detect a difference in patency 
at 12 months, although it had limited power to detect differ-
ences in the precise restenosis rate. Third, none of the opera-
tors were blinded to the angiographic findings. Therefore, 
some complex lesions were not included in this study. How-
ever, this is not helpful in most randomized percutaneous 
interventional trials. Fourth, the clinical follow-up duration 
was only 1 year. We need to observe and analyze the results 
over a longer follow-up period.

In conclusion, the SENSE-ILIAC trial showed that 
treating iliac artery occlusive disease with either self- or 
balloon-expandable stents was similar in 12-month clinical 
outcomes without a difference in the incidence of geographic 
miss. Regardless of the deployment method and stent type, 
the current endovascular treatment for iliac artery disease 
showed good 12-month safety and efficacy.
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