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Objectives: This study aimed to present our mid-term experience in the endovascular treatment of aortoiliac occlusive 
disease using the kissing balloon technique.

Materials and Methods: This two-center, retrospective study included 36 patients (male, n=23; female, n=13; mean 
age 62.7±9.7 years) with an aortoiliac occlusive disease, who received intervention using the kissing balloon technique 
between January 2017 and December 2019.

Results: Thirty-six patients with aortoiliac occlusive disease underwent percutaneous intervention. The procedure could 
not be continued in three patients because of technical failure. Hence, 33 patients were successfully treated using the 
kissing balloon technique. The technical success rate was 91.6% and the one year patency rate was 83.3%. Of the 33 
patients, 3 underwent surgery because of stent occlusion. After 1-year follow-up, in all 30 patients, all the vessels and 
stents were patent and no re-stenosis, no occlusion and no procedure related morbidity and mortality occurred.

Conclusion: The endovascular treatment of aortoiliac occlusive diseases with kissing balloon technique demonstrated 
high success and patency rates in appropriate cases. However, in some patients technical failure may occure and the 
procedure could not be completed. The use of newer recanalization devices, materials or techniques, enrollment of larger 
cohort and more than 1 year of follow-up may clarify the long-term results of the kissing balloon technique.
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Introduction
Atherosclerotic peripheral arterial disease affects 

50 million people in the United States and Europe. It is 
a major challenging disease that can lead to disabling 
ischemia, limb loss, and reduced quality of life. 
New interventional modalities, such as percutaneous 
transluminal angioplasty (PTA) with a drug-eluting 
balloon or plain balloon angioplasty, stent implantation 
and atherectomy procedures have been developed for 
the endovascular treatment of complex arterial occlusive 
diseases, particularly for extensive lesions of aortoiliac 
and infrainguinal arteries(1). Endovascular strategies have 
become a well-recognized therapeutic alternative to bypass 
surgery with the aforementioned technical advancements, 
including the elderly population and patients with chronic 
total occlusions(2). The incidence of restenosis in PTA 
for aortoiliac lesions is high enough not to be ignored, 
especially for complex lesions(3). However, paclitaxel-
coated balloons (PCBs) were found to be superior to plain 
balloons in preventing restenosis(4-7). Furthermore, the 
durability of endovascular interventions was reported to 
improve with self-expanding nitinol stents(8). The term 
kissing balloon was first used by Grüntzig and Hopff(9) 
to describe the percutaneous treatment of iliac bifurcation 
stenosis. In 1980, Velasquez et al.(10) published the first 
report on this technique for distal aorta angioplasty in a 
patient with Leriche syndrome. Later, several studies 
have successfully used the kissing balloon technique for 
treating peripheral artery disease and have taken their 
place in the literature(11-14). In this study, we present our 
mid-term experience in the endovascular treatment of 
patients with aortoiliac occlusive disease using the kissing 
balloon technique.

Materials and Methods

Study Population

This two-center, retrospective study was conducted at 
Ankara Yüksek İhtisas Training and Research Hospital and 
Aksaray Training and Research Hospital between January 
2017 and December 2019. Twenty-seven patients were 

included from Aksaray Training and Research Hospital, 
whereas nine patients were from Ankara Yüksek İhtisas 
Training and Research Hospital. Written informed consent 
was obtained from each patient. The study protocol was 
approved by the Ethics Committee of Türkiye Yüksek 
İhtisas Training and Research Hospital (date: 31.01.2017, 
approval no. 29620911-929). The study was conducted 
based on the principles of the Declaration of Helsinki.

In this study, the mid-term results of 36 patients who 
underwent PTA and stent implantation because of chronic 
occlusion of iliac arteries were retrospectively analyzed. 
Eligible patients were those having atherosclerotic diseases 
of unilateral or bilateral iliac arteries with symptoms 
varying from moderate intermittent claudication to diffuse 
pedal ischemia according to the Rutherford classification 
(classes 2-5)(15) and those who were either ineligible for 
surgery due to comorbidities or refused open surgery and 
thus underwent endovascular procedure according to the 
study protocol. According to the study protocol, all patients 
were treated using a suitable imaging method [preferably 
computed tomography (CT) angiography] before the 
procedure. In addition to the physical examination, color 
Doppler ultrasonography and CT angiography were 
performed, when necessary, during the control evaluation 
after the procedure. Patients who underwent endovascular 
procedures for chronic total occlusions in iliac arteries but 
not with the kissing balloon technique and patients who 
had chronic occlusion lesions in other localizations were 
excluded from the study.

Patient information was obtained from the hospital 
archives, outpatient clinical records, image archives of the 
radiology department, and hospital registry records. Some 
patients were called for a control visit, and information 
was obtained by physical examination and radiological 
examinations. For those who were unable to visit the 
hospital, other necessary information was obtained by 
phone call. Patients’ demographic, clinical, and procedural 
data were compiled and analyzed. Demographic data 
included age, sex, and presence of diabetes mellitus (DM), 
hypertension, chronic obstructive pulmonary disease 
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(COPD), coronary artery disease, chronic renal failure, 
obesity, and smoking. Clinical data included the following 
lesion characteristics: localization, length, and extension 
(patients classified according to the Trans-Atlantic Inter-
Society Consensus (TASC) II classification based on 
the anatomical characteristics of their lesions). Previous 
interventions, if present, patency of the procedure, current 
complaints of the patients, and pre- and post-procedural 
ankle-brachial index (ABI) were also recorded. Procedural 
data included the duration of the procedure, technical 
success of the procedure, any additional procedures, and 
complications.

Interventions

All percutaneous procedures were performed in a 
hybrid operating theater under local anesthesia (2% 
prilocaine), with the patient placed in the supine position 
on the operating table. In all patients, the first choice for 
access was either of the femoral arteries. However, in 
cases where the primary iliac lesion could not be crossed 
by femoral access, the right axillary artery was used 
for access. All procedures were initiated by retrograde 
arterial cannulation using a 6-Fr or 7-Fr introducer 
sheath (Radifocus Introducer II, Terumo, Europe N.V, 
Leuven, Belgium). After arterial cannulation, heparin 
was administered intravenously according to an activated 
clotting time of 180-200 s. A diagnostic catheter (6.0 Fr, 
×150 cm, Boston Scientific, MA, USA) for angiography 
was delivered retrograde straightforward to the distal aorta 
from the side of the non-primary lesion. Following the 
administration of an opaque solution, bilateral iliac and 
femoral arteries were imaged starting from the distal aorta. 
The process was continued by deciding on the appropriate 
size of the balloon and stent according to the initial level 
and length of the primary iliac lesion. After the imaging 
procedure, all iliac lesions were crossed by catheter-assisted 
recanalization with a soft hydrophilic guide wire (0.035” × 
150 cm, nitinol guide wire, Terumo) and shapable support 
catheter (SpeXR, 0.035’’×150 cm, Reflow Medical Inc., 
San Clemente, CA, USA). Subsequently, angioplasty was 
performed using an appropriate-sized LuminorR PCB 

catheter (iVascular, S.L.U., Barcelona, Spain) and bailout 
therapy with appropriate-sized iVolutionR self-expanding 
nitinol stent (iVascular, S.L.U., Barcelona, Spain) for 
chronic occlusion lesions (vessel/balloon ratio of 1:1 
based on the visual estimate for a total inflation time of 
3 min at 6-14 atm) for all patients. Balloons were inflated 
once. However, when control angiography revealed a 
residual segmental lesion (>50% stenosis), flow-limiting 
dissection, or atherosclerotic plaque deformation, a second 
PCB was performed and dilatation was maintained for a 
longer period (>3 min). In patients with axillary access, a 
long, braided introducer sheath (7 Fr, Terumo) was used 
to continue the procedure. After the procedures, control 
imaging was performed to check the intra-arterial flow 
patency, stent configuration, and presence of residual 
stenosis (Figure 1).

Statistical Analysis

Statistical analysis was performed using IBM SPSS 
Statistics for Windows, version 25.0 (IBM Corp., 
Armonk, NY, USA). Descriptive data were expressed 
as mean ± standard deviation or median (min.-max.) for 
continuous variables and in number and frequency for 
categorical variables. The Shapiro-Wilk test was used to 
check the normal distribution of continuous variables. 
Paired-sample t-test was used to analyze and compare 
ABI values before and after the procedures. The Kaplan-
Meier survival analysis was used to test the primary and 
cumulative patency rates of interventions at and during 
the follow-up period. The significance level was set at 
α=0.05; p<0.05 was considered significant.

Results

Baseline Characteristics

The mean age was 62.7±9.7 years, 23 patients were 
male, and 13 patients were female. Moreover, 38.9% 
of the patients had DM; 44.4%, hypertension; 47.2%, 
hyperlipidemia; 30.6%, COPD; 27.8%, coronary artery 
disease; and 13.9%, chronic kidney disease. Additionally, 
41.7% of the patients were current smokers. Claudication 
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was the only symptom in 86.1% of the patients, 11.1% 
had rest pain, and 2.8% had an ischemic wound on one 
foot. According to the TASC II classification, 5 (13.8%) 
patients were included in TASC A, 9 patients in TASC B 
(25%), 15 patients in TASC C (41.6%), 7 (19.4%) patients 
in TASC D.

Operative Findings

The mean intervention time was 76.7±8.7 min. A total of 
36 patients received interventions for aortoiliac occlusive 
disease. Three patients with additional femoro-popliteal 
lesions located on the ipsilateral side of the iliac occlusive 
lesion received interventions simultaneously. Retrograde 
sub-intimal aortic dissection developed in two patients 
due to the failure of pass the iliac lesion to reach the aortic 

lumen during the guide-wire and catheter manipulation, 
after which the procedure was terminated. In one patient, 
the procedure was terminated because the iliac lesion 
could not be crossed at all. Moreover, in four patients, the 
procedure was continued from the right axillary access 
because of failure via the femoral access so that the 
procedure could be completed. In total, 33 patients were 
successfully treated by this technique, with a success rate 
of 91.6%. Moreover, six patients developed procedure-
related complications. The procedure was terminated in 
two patients who developed retrograde aortic dissection, 
and who underwent open surgery immediately after the 
intervention under elective conditions. Two patients 
developed a hematoma in the groin, and another patient 
had femoral artery pseudoaneurysm; these complications 

Figure 1. Angiographic images of a 61-year-old man presented with claudication in left leg caused by aorta-iliac occlusive disease in 
left common iliac artery. This patient intervened with kissing balloon technique and serial images show whole procedure step by step. 
(A) Angiographic imaging shows a diffuse atherosclerotic plaque begins from initial level of iliac bifurcation and extends to left external 
iliac artery (arrows). (B) After catheter supported recanalization of occlusive segment, kissing balloon dilatation was performed with 
paclitaxel coated balloons (7x100 mm for left, 7x120 mm for right iliac arteries). (C) After balloon dilatation, control imaging shows 
a successful recanalization with residual stenosis (arrow). (D) Image shows assessment of true localization of an 8x80 mm self-
expandable nitinol stent before deployment. Stent’s proximal and distal markers are visible (arrows). (E) Control imaging shows 
successfully deployment of the stent (arrows). (F) After all the procedure control imaging shows successfully treatment of occlusive 
segment and stent configuration and arterial lumen patency seems to be excellent 
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resolved spontaneously without surgery. In one patient, 
acute severe ischemia was observed in the treated 
extremity because of procedure-related debris embolism, 
and then urgent open surgery was performed.

Other Findings and Follow-up

Approximately 12 h after the procedure, one patient 
underwent urgent open surgery because of severe ischemia 
and leg pain. Left aorto-femoro-popliteal bypass surgery 
was performed in the same session via the retroperitoneal 
approach. Intraoperative exploration of the aorta revealed 
a plaque shift and debris embolism that occluded the iliac 
artery lumen, which required intervention. The patient 
was discharged on postoperative day 7 and recovered 
completely. In one patient, open surgery was performed 
under elective conditions after 1 month because of sub-
acute stent occlusion. In one patient, open surgery was 
performed after 6 months under elective conditions due 
to chronic re-occlusion of the stent that was previously 
inserted before the procedure. After 1 year, all stents were 
patent, and no misconfiguration, residual stenosis, and 
occlusion occurred in any of the 30 patients. Although 
all patients were preoperatively symptomatic and had 
claudication, 76.7% of them were asymptomatic and 
23.3% had mild symptoms at the end of the follow-
up period. ABI values were improved significantly in 
the treated extremity during the post-procedural period 
(p<0.001). 

Discussion
Both PTA and stenting are commonly used 

endovascular interventions for iliac artery occlusive 
disease. A stenotic or occlusive lesions of the iliac artery 
can be successfully treated with PTA alone. If PTA alone 
is technically unsuccessful, additional stent placement 
is indicated (provisional stenting). Alternatively, a stent 
could be placed primarily to treat iliac artery stenosis 
or occlusion (primary stenting). However, which 
endovascular treatment strategy is superior for stenotic 
and occlusive lesions of the iliac arteries is barely known 
given the limited evidence available(16). The availability of 

endovascular stents has significantly increased the number 
of aortoiliac lesions that may be treated percutaneous 
by providing a larger acute gain in luminal diameter, 
scaffolding the lumen to prevent embolization of debris 
and enhancing long-term patency compared with balloon 
angioplasty alone. For common iliac bifurcation lesions, 
kissing balloon expandable stents have become the 
preferred option(17,18). The TASC II document describes 
characteristic lesion morphology for ideal (type A) 
and unfavorable (type D) iliac lesions for endovascular 
therapy(19). Surgical and percutaneous treatments of 
TASC II type B and C lesions have been compared in a 
nonrandomized observational study(20). No difference was 
found in limb salvage or patient survival at 5 years, but 
vessel patency was reduced in limbs with poor runoff and 
those treated with stents compared with surgery. Other 
trials comparing surgery with percutaneous intervention for 
iliac occlusive diseases include a randomized comparison 
of balloon angioplasty with surgery for 157 iliac lesions, 
which found no difference in the 3-year cumulative rate 
for death, amputation, or revascularization failure(21). 
Another randomized controlled trial of surgery versus 
angioplasty in 102 patients with severe claudication and 
limb-threatening ischemia demonstrated no difference 
at 1 year for angioplasty or surgery(22). On the basis of 
these and other trial data, current recommendations favor 
endovascular procedures for TASC II A and B lesions and 
selected C lesions. Generally, patients with TASC II D 
lesions will be considered candidates for surgery, but with 
newer technologies (reentry devices and covered stent 
grafts) these patients are being increasingly considered for 
endovascular therapy on a case-by-case basis(23). However, 
in a systematic review, twenty-one studies presented 
1,390 patients. Rutherford classification 1/2/3 was the 
indication in 76.2% of patients, and 48.4% of the lesions 
were classified as Trans-Atlantic Inter-Society Consensus 
C or D. The technical success rate was 98.7%, and the 
complication rate was 10.8%. The clinical improvement 
at 30  days was achieved in 89.9%. Primary patency at 
12, 24, and 60  months was 89.3%, 78.6%, and 69.0%, 
respectively(24).
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We successfully treated 33 patients using the kissing 
balloon technique. We also used catheter-supported 
recanalization and primary-stenting techniques to 
complete the procedure. The main problem appears to 
be the recanalization process in patients with TASC II D 
lesions with procedural options and material settings that 
we used. Excimer laser-assisted recanalization is one of 
the most frequently used methods for the recanalization 
of chronic total occlusions. Although this technique was 
used in many studies in the 1990s and early 2000s(25-28) 

and achieved early successful results, it is no longer 
used nowadays, as it was found to have high restenosis 
rates due to severe vascular inflammation in long-term 
follow-up compared with other recanalization techniques 
in later studies(29). In a series of 48 patients, published in 
1999, all stents were placed successfully, and no major 
complications occurred. In this study, primary stenting was 
used in addition to the kissing balloon technique similar 
to our study, but excimer laser-assisted recanalization 
was used as the recanalization method of chronic total 
aortoiliac occlusive lesions. All patients experienced 
symptomatic improvement, and the 2-year patency rate 
was 87%(13).

Conclusion
The early and mid-term results of this study revealed 

that the kissing balloon technique is a successful treatment 
option for aortoiliac lesions. However, patients with 
TASC II D group lesions demonstrated poor outcomes, 
which may be due to the ineffective recanalization method 
employed. In this group, better results may be obtained 
using more effective recanalization methods in addition to 
the kissing balloon technique. 
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