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ABSTRACT 

 

INTRODUCTION 

Aorto-iliac occlusive disease (AIOD) is the aortic and iliac localization of peripheral artery 

disease (PAD), resulting in disabling claudication, rest pain and tissue loss. During the last 

decades, as a result of rapid improvement in materials and surgeon’s expertise, endovascular 

revascularization of AIOD has become the first line approach in high-risk patients, also in case 

of TASC-C and D lesions. In particular, the kissing stent (KS) technique is one of the most widely 

accepted approaches for complex lesions involving distal aorta and/or the ostium of common iliac 

artery in patients with severe comorbidities; nevertheless, several issues of the endovascular 

treatment of these lesions as technique, materials, postoperative medical treatment, and factors 

influencing the long-term results are still a matter of debate. During the years, both bare metal 

stents (BMS) and covered stents (CS) have been widely used for the treatment of AIOD. The aim 

of our multicentric study was to compare the short- and mid-term results of BMS versus CS in 

the kissing stenting technique. 

 

METHODS 

Patients undertaking a kissing reconstruction of aortic bifurcation between January 2017 to 

August 2021 in the Department of Metropolitan Vascular Surgery Policlinico Sant’Orsola-

Malpighi (University of Bologna) and Department of Vascular Surgery Infermi Hospital of 

Rimini (Italy) were included into this study. Morphological features of iliac plaques were studied 

and classified in two subgroups as per the extension of calcium involvement at CTA and as per 

thrombosis extension. Patients were treated with BMS or CS. The primary outcomes measured 

were: Technical Success, Procedural Success, Primary Patency, and Clinical Success. The 

secondary outcomes measured were: Assisted primary Patency, Secondary Patency, Survival rate, 

Thrombosis rate, Limb Salvage according to Rutherford Classification, procedure-related 
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complications and predictors of patency and mid- and long-term results. Every endpoint and 

outcome were compared in relation to BMS or CS treatment. All patients included received in the 

post-operative standard statin treatment and dual anti-platelets (DAPT) for at least one month 

followed by monotherapy, unless oral anticoagulation was indicated for other reasons. 

 

RESULTS 

Thirty-four patients were enrolled, 17 treated with BMS and 17 treated with CS in a kissing 

configuration. The average age was 66 years. The 80% of patients were part of TASC C-D 

categories, indicating that a large number of lesions were high complexity lesions. DAPT was 

administered to 82.4% (28/34) of patients with a mean duration of 4.4 ± 1.6 months. Mean follow-

up was 32.1 ± 17.8 SD months. Technical Success was reached in 100% of cases. Immediate 

Clinical Success was reached in 29 cases (85.3%). Analysing in detail the differences between 

the groups, immediate and 30-day Clinical Success was statistically different between BMS and 

CS group (64.7% vs 100%, p = .01), in favour of CS group. Focusing on mid-term results, overall 

Clinical Success at 1-year follow-up was 91.2%, and resulted significantly higher in CS than in 

BMS group (in detail, BMS group 82.4% vs CS group 100%, p .04). Regarding results about 

patency, overall Primary Patency, Assisted Patency, and Secondary Patency at 30 days were 

97.1%, 97.1%, and 100%, without differences between BMS and CS group (94.1% vs 100%, 

94.1% vs 100%, and 100% vs 100%; p = .7), respectively. Two cases (5.9%) of thrombosis were 

registered, and both occurred within 3 months after the procedure and both in the BMS group, 

without statistical differences with the CS group (11.8% vs 0%, p .48). Both cases of thrombosis 

occurred in patients who were not treated with dual antiplatelet therapy (in detail, single 

antiplatelet therapy (SAPT) group 33.3% vs dual antiplatelet therapy (DAPT) group 0%, p .027). 

Overall Survival at 30 days, 12 months, and at the mean follow-up was 100%, 97.1%, and 85.3% 

respectively with a difference between the groups. Survival statistically differed only at the mean 

follow-up in favour of CS group (in detail, BMS group 70.6% and CS group 100%, p .04). 
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Reintervention rate at follow-up was 5.9% and no significant differences between the groups were 

found (in detail, BMS group 11.7% vs CS group 0% CS, p .25). Amputation rate was 8.9% at 

follow-up. No differences in terms of survival, patency, clinical success, reintervention, and 

complication rate were found in terms of TASC classification class and/or presence of calcified 

lesions or extensive thrombosis. 

 

CONCLUSIONS 

The endovascular approach is currently safe and effective in the treatment of aorto-iliac 

occlusive disease and kissing stenting offers excellent results in terms of technical success, 

procedural success and patency rates in the short- and medium-term. The use of CS seems to 

provide clinical better results than BMS; however, in our study no statistically significant 

differences emerged between the two types of stents in terms of patency, reintervention and 

complications. DAPT seems to warrant the best results in terms of patency, although there is still 

no consensus about the ideal duration of administration. Further studies are needed to better 

clarify the correlation between the nature of the lesions to be treated and the type of device able 

to guarantee the best results over time. 
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INTRODUCTION 

 

Aorto-iliac occlusive disease (AIOD) is the aortic and iliac localization of peripheral artery 

disease (PAD), resulting in disabling claudication, rest pain and tissue loss. It usually affects relatively 

young (often aged less than 70 years), smoking, and dyslipidemic patients1,2. 

On the basis of Trans-Atlantic Inter-Society (TASC) II classification2, aorto-iliac lesions can 

be categorized into 4 groups: TASC A (limited and short stenosis), B (diffused and long stenosis or 

focal occlusions and focal aortic stenosis), C (bilateral occlusions of common iliac arteries, diffused 

long stenosis of iliac axis not involving aorta and iliac stenosis associated with an occlusion), and D 

(complete aortoiliac obstruction and diffused stenosis involving aorta and/or bilateral occlusion of 

iliac axes).  Following these guidelines, TASC A and B iliac lesions should be treated by endovascular 

therapy and TASC C-D lesions with surgery (e.g. aorto-bifemoral bypass)3.  

For what concerns open repair, it has a primary patency rate of 90% at 5 years not excepting 

from an increased risk of complications and mortality; it is undoubtedly considered a durable 

treatment for young and “fit for surgery” patients4,5.  

During the last decades, as a result of rapid improvement in materials and surgeon’s expertise, 

endovascular revascularization of AIOD has become the first line approach in high-risk patients, also 

in case of TASC C and D lesions. Moreover, different techniques and several devices are promptly 

expanding the endovascular approach2,6, with satisfying technical results7-11.   

In particular, the kissing stent (KS) technique is one of the most widely accepted approaches 

for complex lesions involving distal aorta and/or the ostium of common iliac artery12 in patients with 

severe comorbidities. Some authors suggest that this technique has early and late results comparable 

to open surgery, with a very low rate of major complications12,13; nevertheless, several issues of the 

endovascular treatment (EVT) of TASC C and D aortoiliac occlusive disease such as technique, 

materials, postoperative medical treatment, and factors influencing the long-term results are still a 

matter of debate3,14,15. During the last two decades, both bare metal stents (BMS) and covered stents 
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(CS) have been widely used for the treatment of AIOD. Concerning the available literature, even if 

several studies have compared CS versus BMS results in AIOD treatment, solid data relating to 

kissing configuration are still lacking16-19. 

The aim of our multicentric study was to compare the short- and mid-term results of BMS 

versus CS in the kissing stenting technique. 
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METHODS 

 

Study design 

This is a multi-centric, retrospective analysis of prospectively collected data, performed in 

line with the requirements of the local ethics committee and adhering to the declaration of Helsinki. 

The study design allowed an assessment of safety and efficacy of both BMS and CS in the treatment 

of symptomatic aorto-iliac occlusive disease. Patients undertaking a kissing reconstruction of aortic 

bifurcation between January 2017 to August 2021 in the Department of Metropolitan Vascular 

Surgery Policlinico Sant’Orsola-Malpighi (University of Bologna) and the Department of Vascular 

Surgery Infermi Hospital of Rimini (Italy) were included into this study, in an equal number, collected 

prospectively into a dedicated database and retrospectively evaluated.  

Written consent from each patient was obtained before procedures.  

Bilateral iliac stenting without kissing configuration, acute limb ischemia, graft stenosis and 

iliac aneurysm were considered as exclusion criteria.  

Demographics, clinical status, cardiovascular risk factors, comorbidities, medical history, 

radiographic and procedural aspects were collected and compared between the BMS and CS group.  

Clinical status was assessed according to the Rutherford Classification20. Diagnosis was determined 

from physical examination, duplex ultrasound and computed tomography angiography (CTA) 

findings. All patients’ preoperatory CTA were reviewed and scored according to the Trans-Atlantic 

Inter-Society Consensus (TASC) II criteria2.  

Morphological features of iliac plaques were studied and classified in two subgroups as per 

the extension of calcium involvement at CTA: severe iliac calcification (SIC) -calcified plaques 

involving >70% of the circumferential diameter of the common iliac arteries- versus not SICs 

(NSICs) -calcified plaques involving <70% of the circumferential diameter of the common iliac 

arteries and with predominance of thrombotic aspects-. The evaluation was made calculating the 

circumferential length of the calcifications in the most calcified iliac section and compared with the 
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total circumference of the artery in that point. Interruptions in calcifications were subtracted from the 

calcifications’ length count. We choose 70% as cut-off because the last quartile in the statistical 

evaluation of the median value was 70% in line with Konijn et al21. 

Need of perioperative distal revascularization was also assessed, such as common femoral 

endarterectomy, femoro-popliteal or femoro-distal bypass, major or minor amputation. 

 

Procedure 

In Rimini, the procedures were performed in a surgical suite equipped with a Ziehm Vision 

RFD (Ziehm Imaging GmbH, Nuremberg, Germany), while in Bologna procedures were taken into 

a Philips hybrid operating room (www.philips.it/healthcare).  

The procedure was conducted with the same approach in both institutions. A bilateral 

percutaneous femoral access under local anaesthesia was obtained in patients Rutherford <4, and 

femoral cutdown under locoregional anaesthesia was performed in patients Rutherford 4 or in those 

at high risk for distal embolization during recanalization -that is heavily calcified plaque or wide 

thrombotic involvement of the iliac artery-.  In those patients, the procedure was performed with the 

common femoral artery clamped distally to the introducer and carefully declamped after removal of 

the introducer sheath and adequate irrigation of the arterial lumen. If an upward recanalization was 

necessary, a left surgical brachial access was performed under general anaesthesia. The bilateral 

retrograde femoral approach was obtained through a 6 or 8F 45 cm introducer sheath (Cordis, 

Milpitas, CA, USA; Flexor, Cook Medical, Bloomington, IN, USA). In case of left proximal brachial 

access, a 6 or 8F, 90 cm flexor sheath (Cook Medical, Bloomington, IN, USA) was used, placing the 

tip as close as possible to the aortic bifurcation.  

Systemic heparinization was obtained with 0.5 pro kg of Heparin once the introducers inserted 

and modulated to maintain an activated clotting time > 200.  

The common iliac artery lesions were crossed with a 0.014’’ (Command ES, Abbott, Chicago, 

IL, USA), 0.018’’ (V18, Boston Scientific, Marlborough, MA, USA), or a 0.035’’ guidewire (Terumo 
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J-tip, Terumo Medical Corporation, Shibuya-Tokyo, Japan), supported by a Vertebral 135 catheter 

(Cordis, Milpitas, CA, USA) after angiographic setup. In case of sub-obstructive or obstructive 

common iliac artery lesions, an intraluminal recanalization and a balloon pre-dilatation was 

performed. After these maneuvers, two stents were deployed in a kissing configuration at the aortic 

bifurcation with a proximal landing zone of at least 2 centimetres upstream of the aortic bifurcation. 

The same type of stent was used in both sides. Both in case of BMS and CS, all the stents used for 

kissing stenting were balloon-expandable stents. The patients treated in Bologna were all given BMS, 

in particular with Visi-Pro stents (Medtronic, Minneapolis, MN, USA), while the patients treated in 

Rimini were given CS, in particular with Gore Viabahn VBX stentgrafts (W. L. Gore & Associates, 

Inc., Newark, DE, USA). Length and diameter stent sizes were chosen on the basis of preoperative 

CTA evaluation. If an external iliac artery stenosis >50% was present, that lesion was treated 

immediately with a self-expandable stent, landing proximally in the common iliac artery with an 

overlap of at least 2 cm. Technical Success was verified by a 3-projections (anteroposterior and right 

and left oblique) completion angiography. 

In figure 1, the procedural steps of kissing stenting are reported. 

 

Figure 1 

A: preoperative CTA 3D-reconstruction of the case treated showing a steno-obstructive lesion of the 

ostium of right common iliac artery; B: pre-procedural angiography which shows a steno-obstructive 

lesion of the ostium of right common iliac artery; C: kissing stenting with two covered balloon-

expandable stents; D: completion angiography; E: postoperative CTA 3D-reconstruction. 
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Endpoints and definitions 

The primary outcomes measured were: Overall Technical Success, Procedural Success, 

Primary Patency, and Clinical Success. 

The secondary outcomes measured were: Assisted primary Patency, Secondary Patency, 

Survival rate, Thrombosis rate, Limb Salvage according to Rutherford Classification, procedure-

related complications and predictors of patency and mid- and long-term results. 

Classifications were used according to the reporting standards20,22. 

Technical Success (TS) is defined as the presence of antegrade flow in both iliac axis with 

<30% residual stenosis through the treated segment at completion angiography. 

Procedural Success22 (PS) is defined as technical success and completion of the procedure 

without complications (e.g. arterial rupture, dissection, and access bleeding). 
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Primary Patency20 (PP) is defined as stent patency with the presence of uninterrupted flow 

through the treated segment in absence of re-stenosis or occlusion, without need of further procedures 

after the initial intervention, measured by angio-CT scan at follow-up. 

Clinical Success (ClS) is defined as clinical improvement of Rutherford categories ³2 and/or 

pain resolution. 

Assisted primary Patency20 (AP) characterized the presence of patent iliac requiring 

endovascular intervention to treat recurrent stenosis. Restenosis is identified as a lesion with a peak 

systolic value (PSV) ratio >2.5 as a measured intrastent or inside the endograft or an angiographic 

diameter reduction of >50%. 

Secondary Patency20 (SP) clarifies any successful procedure that restores patency after the 

initial treatment episode (occlusion treatment). 

Criteria for re-intervention included clinical deterioration based on occlusion or stenosis, or 

stent collapse. 

Limb Salvage (LS) is defined as all patients without above ankle amputations previously 

presenting Rutherford classification category 4 to 6. 

 

Post-Operative Medical Therapy 

All patients included received in the post-operative standard statin treatment and dual anti-

platelets (acetylsalicylic acid 100 mg/day associated with clopidogrel 75 mg/day) for at least one 

month followed by monotherapy, unless oral anticoagulation was indicated for other reasons. 

 

Follow-up 

Clinical examination, DUS evaluation of aortoiliac and infra-inguinal arteries, and CTA of 

abdominal arteries were performed routinely before the discharge. Follow-up included physical 

examination and DUS of the aorta and iliac arteries at 3 and 12 months after treatment and yearly 

thereafter. In case of a clinical/DUS suspicion of iliac restenosis, a CTA was performed. 
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Statistical Analysis 

Continuous variables were expressed as mean ± standard deviation (SD) in case of normal 

distribution, or median plus interquartile range (IQR) and were compared by Mann-Whitney’s test 

for other distributions. A value of P 0.05 (two-tailed) was considered significant. 

Clinical Success, primary, assisted, and secondary patency, limb salvage, and survival rate were 

determined by Kaplan-Meier life-table analysis. Cox regression was used to define the impact of iliac 

disease and stent type on TS, the impact of clinical and morphological iliac factors and stent type on 

PP and CS and on the other outcomes, and the impact of clinical factors on S. Statistics were 

performed with an SPSS 26.0 software (SPSS Inc, Chicago, IL, USA). 
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RESULTS 

 

Between January 2017 and August 2021, 34 patients affected by AIOD who underwent 

endovascular therapy with kissing stenting of aortic bifurcation in the two Vascular Surgery centers 

were recruited. Seventeen (50%) received a BMS treatment and the other half a CS treatment, 

representing two different populations. 

The average age was 66 ± 1.37 years (range 44-87), with a majority of men (22/12, 64.7%). 

Demographics, patients’ characteristics and type of stent used with specifics analysed by type of stent 

are reported in Table 1. 
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Population characteristics and clinical presentation are comparable in the two groups, without 

significant differences. There was a prevalence of some comorbidities in the BMS group, although 

not in a significant way: in particular, ischemic coronary disease was present in 47.1% of BMS 

patients vs 17.6% of CS patients (p .14), and diabetes was present in 58.8% of BMS patients vs 23.5% 

of CS patients (p .07). No differences between Rutherford category and type of treatment were found 

(for Rutherford cat. 3, 47.1% BMS and 76.5% CS, p .1; for Rutherford cat. 4, 23.5% BMS and 23.5% 

CS, p =1; for Rutherford cat. 5, 17.6% BMS and 0% CS, p .22; for Rutherford cat. 6, 11.8% BMS 

and 0% CS, p .48). 

The morphological features of the iliac arteries’ lesions are reported in Table 2. 
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An interesting and important data is that 80% of patients enrolled in this study were part of 

TASC C-D categories, indicating that a large number of lesions were high complexity lesions. 

Reporting data about TASC classification, no significant difference in terms of TASC category was 

found between the groups (in detail, for TASC-B, 11.8%, BMS and B 29.4% CS, p .38; for TASC-

C, 35.3% BMS and 11.8% CS, p .22; for TASC-D, 52.9% BMS and 58.8% CS, p .49). 

As for the TASC classification, no differences between grade of calcification and type of treatment 

were found (in detail, for SIC, 47.1% BMS and 52.9% CS, p = 1; for NSIC, 52.9% BMS and 47.1% 

CS, p = 1), such as for grade of thrombosis (in detail, for extensive thrombosis 41.2% BMS and 

52.9% CS, p .7; for no/mild thrombosis 58.8% BMS and 47.1% CS, p .8). 

The arterial access was obtained most often through a bilateral surgical cutdown (47.1%), then 

with a bilateral percutaneous access (17.6%), surgical in one groin and percutaneous contralateral 

(17.6%), and with an associated brachial access (17.6%). 

None of the patients received a combined downstream revascularization, although in 14 

(41.2%) cases a common femoral artery endarterectomy was performed (6 in BMS group and 8 in 

CS group), without significant differences between the groups (p .7).  

Median hospitalization was 4 days (3-6.25 Q1-Q3; range 1-53). 

Dual antiplatelet therapy (DAPT) was administered to 82.4% (28/34) of patients with a mean 

duration of 4.4 ± 1.6 months (range 1-6). 

Mean follow-up was 32.1 ± 17.8 SD months (range 5-66). No patient was lost at follow-up. 

Technical Success was reached in 100% of cases, and in both groups. No intra-operative 

complications occurred, and no intra-operative surgical conversions were needed, underlying that 

also Procedural Success was obtained in 100% of patients.  

Focusing on ClS, immediate Clinical Success was reached in 29 cases (85.3%). Analysing in 

detail the differences between the groups, immediate ClS was statistically different between BMS 

and CS group (64.7% vs 100%, p .01), in favour of CS group. No patient died during the 

hospitalization.  
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Focusing on peri-operative (within 30 days) results, complications occurred in 6 (17.6%) 

cases, equally divided between the groups. In particular, 3 were complications which did not require 

any surgical intervention and included one gluteal embolization with trophic lesion (subsequent to 

the treatment of a highly thrombotic iliac lesion that led to a right hypogastric embolization with the 

appearance of a gluteal lesion on the third post-operative day), one inguinal hematoma, and one post-

procedural angina with negative coronarography; the other 3 cases required a surgical intervention 

and included two inguinal dehiscences, and one femoral bleeding. 

Regarding results about patency, overall PP, AP, and SP at 30 days were 97.1%, 97.1%, and 

100%, without differences between BMS and CS group (94.1% vs 100%, 94.1% vs 100%, and 100% 

vs 100%; p .7), respectively. 

Overall 30-day ClS was 82.4%, with statistically significant difference between the groups in 

favour of CS patients (64.7% BMS vs 100% CS, p .01). 

Amputation rate at 30 days was 0%, and Survival rate was 100%. 

In tables 3 and 4 are reported the endpoints at 30 days, 12 months and at the mean follow-up, 

divided into primary and secondary outcomes. 
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Two cases (5.9%) of thrombosis were registered, and both occurred within 3 months after the 

procedure and both in the BMS group, without statistical differences with the CS group (11.8% vs 

0%, p .48). One patient underwent a hybrid intervention, with thrombectomy and endovascular 

relining, while the other patient was given an axillo-bifemoral bypass. Both cases of thrombosis 

occurred in patients who were not treated with dual antiplatelet therapy (in detail, single antiplatelet 

therapy (SAPT) group 33.3% vs dual antiplatelet therapy (DAPT) group 0%, p .027). 

Overall Clinical Success at 1-year follow-up was 91.2%, and resulted significantly higher in 

CS than in BMS group at, such as it was at 30 days (in detail, BMS group 82.4% vs CS group 100%, 

p .04).  
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Overall Survival at 30 days, 12 months, and at the mean follow-up was 100%, 97.1%, and 

85.3% respectively. Regarding the differences between the groups, Survival statistically differed only 

at follow-up in favour of CS group (in detail, BMS group 70.6% and CS group 100%, p .04). 

Reintervention rate at follow-up was 5.9% and no significant differences between the groups 

were found (in detail, BMS group 11.7% vs CS group 0% CS, p .25). 

Amputation rate was 8.9% at follow-up (one patient underwent thigh amputation for 

worsening of distal vessels arteriopathy 31 months after the kissing stenting with BMS). 

No differences in terms of survival, patency, clinical success, reintervention, and complication rate 

were found in terms of TASC classification class and/or presence of SIC or extensive thrombosis. 

In table 5 are reported the Kaplan-Meier curves of PP, ClS, SP, and Survival. 

  

 

   

 

p . 01 

p . 04 p . 7 

p . 7 



 20 

DISCUSSION 

 

Over the last few decades, with the development and the spread of new devices and the 

refinement of recanalization techniques, endovascular approach progressively replaced surgical 

treatment for AIOD2. Surgical revascularization by aorto-bifemoral bypass remains an effective and 

durable option, mainly in young patients, with excellent patency rates and medium- and long-term 

survival rates5. Initially reserved for high-risk patients, the kissing stenting technique is now the first 

choice of treatment even in case of complex atherosclerotic lesions1,23,24. The multicentric study 

conducted by Dorigo et al. showed that short- and long-term results are comparable between kissing 

stent and surgical therapy, also in TASC II C and D lesions’ treatment13.  

In our study, 79.4% of patients had lesions classified as TASC C-D, confirming that complex 

lesions are being increasingly treated effectively by endovascular approach, in line with the 

literature16,17. Despite the prevalence of TASC-D lesions (55.9%), the BMS and CS groups in our 

population were homogeneous for what concerns TASC classification. After the analysis between 

BMS and CS, no statistical differences were found in terms of type of treatment and of the outcomes 

compared to TASC category. In detail, despite the large number of TASC-D lesions, the technical 

success rate in our population was 100%. In case of unsuccessful retrograde recanalization, a second 

combined femoral and brachial approach has allowed effective treatment of even the most difficult 

obstructions. 

The main aim of our study was to compare the results of treatment with kissing stenting using 

BMS and CS and to analyse the outcomes. 

No differences were found in terms of TASC lesion, grade of calcification and thrombosis compared 

to the type of stent used, underlying that the type of plaque did not affect technical success results 

and/or procedural success. 

Regarding the two different platforms used, as reported in the Methods section, we exclusively 

used balloon-expandable stents. These two options have different characteristics: BMS have 
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generally lower-profile devices and are more adaptable to tortuous anatomies6; on the other hand, CS 

could avoid immediate protrusion of plaque through the cells and reduces the risk of intimal 

hyperplasia, also preventing rupture, and being made of PTFE and metal, they require a higher profile 

delivery system, exposing the patient to possibly increased access complications. 

The COBEST trial was the first prospective, multicentric, randomized study to compare the 

results of BMS and CS in the treatment of aorto-iliac occlusions, showing that freedom from 

restenosis and thrombosis in the two groups was comparable in TASC B lesions. In contrast, CS 

provided higher patency rates and better clinical outcomes in patients with TASC-C and D lesions. 

The study, however, compared the outcomes of balloon and self-expandable BMS with only one type 

of balloon-expandable CS18,19. In our population, results were different: in fact, there were no 

statistical differences between BMS and CS in terms of patency, although CS group did better in 

terms of clinical success. In particular, the primary, assisted, and secondary patency rates in our 

population were 97.1%, 97.1% and 97.1% at 12 months, 94.1%, 94.1% and 97.1% at the mean follow-

up, respectively, higher than those reported in the literature. In the meta-analysis by Groot Jebbink et 

al. made of 604 kissing stent patients, the reported rates were 86.1% (range 82.9-88.8%) at 12 months 

and 81.2% (range 77.4- 84.4%) at 24 months for primary patency, 94.8% (range 92.4-96.5%) at 12 

months and 93% (range 90.2-95%) at 24 months for secondary patency23. Our results failed to confirm 

the COBEST study’s hypothesis because covered stents did not lead to a better patency than bare 

metal stents. By summarizing the available literature14,26, predictors of patency in kissing stent 

procedures have not been defined yet and further studies are needed to define how to prevent stent 

occlusion. SP is also satisfactory, being greater than 97% at medium follow-up of almost 3 years. 

These data show how an endovascular reintervention after stent occlusion is feasible and effective in 

most cases and continues to be a valid option during the follow-up also in case of TASC-D lesions.  

In our series, results about ClS showed that overall 30-day ClS was 82.4%, with statistically 

significant difference between the groups in favour of CS patients (64.7% BMS vs 100% CS, p .01); 

this difference maintained at 1 year follow-up (overall ClS 91.2%, with 82.4% for BMS group and 



 22 

100% for CS group, p .04), although resolved at the mean follow-up. Similarly to our data, Piazza et 

al.16 demonstrated equal results between CS and BMS but considering only the treatment of TASC-

C and D lesions. We think that this result in our small population could have been affected by the 

presence of a higher number of patients with trophic lesions (Rutherford 5-6) in the BMS group, even 

if not in a statistically significant number (for Rutherford cat. 3, 47.1% BMS and 76.5% CS, p .1; for 

Rutherford cat. 4, 23.5% BMS and 23.5% CS, p =1; for Rutherford cat. 5, 17.6% BMS and 0% CS, 

p .22; for Rutherford cat. 6, 11.8% BMS and 0% CS, p .48), and this data could have been responsible 

of the difficult increase in Rutherford category of this group of patients. Similarly, the anamnestic 

and comorbidity status of the population could have also affected the Survival rate: although it 

revealed to be very satisfying generally speaking (overall Survival at 30 days, 12 months, and at 

follow-up was 100%, 97.1%, and 85.3% respectively), Survival statistically differed at follow-up in 

favour of CS group (in detail, BMS group 70.6% and CS group 100%, p .04). This is symptomatic of 

the fact that BMS patients had more comorbidities than CS patients although the data was not 

statistically significant (ischemic coronary disease was present in 47% of BMS patients vs 17.6% of 

CS patients, p .14; diabetes was present in 58.8% of BMS patients vs 23.5% of CS patients, p .07), 

and this translated into a poorer survival during the follow-up. 

In our population, complication rate was 17.6%, but only half of cases required a surgical 

intervention. The overall risk of 30-day complications is approximately 10% in the literature11. The 

worst not surgical complication we registered regarded a patient treated for a TASC-D, NSIC-lesion 

with extensive thrombosis with a BMS kissing stenting. He developed a right gluteal trophic lesion 

probably due to hypogastric embolization. Hypogastric embolization is a dreadful complication 

which cannot be prevented by operative maneuvers. The use of covered stents for the treatment of 

thrombotic lesions is a possible solution but remains one of the main open issues in this setting. 

Another possible technical trick is to clamp the common femoral artery and remove the embolic 

material at the end of the procedure to avoid embolization, although it cannot obviously prevent 

hypogastric complications.  
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Interestingly, all stent thrombosis in our series occurred within the first 3 months after the 

procedure. The mechanism of early occlusion may be related to the endothelial injury caused by the 

stent, with subsequent parietal thrombosis and smooth muscle cells proliferation and migration, 

leading to a neointima formation15. The platelets’ activity subsequent to the endothelial lesion could 

also favour early in-stent thrombosis15. If this theory holds true, a dual antiplatelet therapy 

administered for 1 month should be sufficient; nevertheless, Schwartz et al.14 observed a considerable 

neointimal hyperplasia with fresh mural thrombus formation in a coronary artery of a woman who 

died 10 months after angioplasty. The authors concluded that the new endothelium is indefinitely 

compromised, thus a dual antiplatelet therapy may be needed for a long time. Consistent with this 

theory, all cases of PP loss occurred in patients with no DAPT in our series. The most recent European 

Society of Cardiology guidelines3 recommend DAPT administration for at least 4 weeks after the 

procedure, but a consensus on this topic has not been reached yet. As a matter of fact, a Cochrane 

review27 failed to demonstrate an advantage of DAPT over monotherapy in preventing loss of patency 

at 6 months after an endovascular procedure. Interestingly, there is high variability among surgeons 

in prescribing patterns of antiplatelet agents after lower extremity endovascular procedures28. After 

iliac bare-metal stenting, 52% of them would prescribe DAPT, with different patterns: 20% for 1 

month, 22% for 3 months, 6% for 6 months, and 4% for 12 months. Strobl et al.29 showed how DAPT 

delivered for 6 months increased patency rate with no further advantage after its cessation; in this 

sense, cases at high risk for restenosis/occlusion may benefit from a prolonged DAPT. In our study, 

dual antiplatelet therapy was administered to 82.4% (28/34) of patients with a mean duration of 4.4 

± 1.6 months. Two cases (5.9%) of thrombosis were registered, both in the BMS group, without 

statistical differences with the CS group (11.8% vs 0%, p .48). Both cases of thrombosis occurred in 

patients who were not treated with dual antiplatelet therapy (in detail, single antiplatelet therapy 

(SAPT) group 33.3% vs dual antiplatelet therapy (DAPT) group 0%, p .027), so DAPT showed a 

significantly better patency than SAPT. 
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Regarding the differences between highly calcified and not calcified lesions, in our series we 

did not find any statistically significant difference in terms of technical success, patency and in 

general in terms of outcomes, also comparing the BMS and CS groups. In a paper published by our 

group in 202025, NSIC plaques were associated with lower primary patency at 1 year than SIC plaques 

(73% vs. 96%). All patients in this study were treated with BMS. Still, we can only speculate about 

the reason for this finding: it is possible that NSIC plaque may have a more thrombogenic effect, and 

bare stent is not able to prevent this phenomenon. This finding has not been discussed yet in the 

available literature, so further analysis should be needed in this regard. In general, the literature lacks 

specific analysis on the role of plaque characteristics. On one hand, calcified plaques are more stable 

than soft ones30; on the other hand, they may determine worse technical success in aortoiliac 

endovascular treatment, as suggested by Kim et al31. Therefore, in very limited and specific cases, 

calcified lesions may be worthy of surgical treatment in extreme cases, such as of ‘‘coral reef’’ 

disease. If an endovascular approach is possible, covered stents may be a solution to avoid major 

bleeding in case of arterial rupture during the procedure. 

Overall Survival at 30 days, 12 months, and at the mean follow-up was 100%, 97.1%, and 

85.3% respectively. Regarding the differences between the groups, Survival statistically differed only 

at follow-up in favour of CS group (in detail, BMS group 70.6% and CS group 100%, p .04). 

Reintervention rate at follow-up was 5.9% and no significant differences between the groups 

were found (in detail, BMS group 11.7% vs CS group 0% CS, p .25). Amputation rate was 8.9% at 

follow-up (one patient underwent thigh amputation for worsening of distal vessels arteriopathy 31 

months after the kissing stenting with BMS). No differences in terms of survival, patency, clinical 

success, reintervention, and complication rate were found in terms of TASC classification class and/or 

presence of SIC or extensive thrombosis. 

Some limitations of this study should be considered. First, the small population of only 34 

patients is probably the cause of the large amount of not significant results. The patients treated with 

CS were more often patients with lower number of comorbidities and it could affect the results of 
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clinical success and survival. Being a non-randomized study, the choice between CS and BMS was 

left to the operator; as a multicentric study, an additional bias may be related to the different materials 

available in the participating centers. Finally, a further aspect that deserves to be analysed is the 

correlation between the characteristics of the lesion in terms of location, extension, nature of the 

plaque (percentage of calcific component, presence of thrombus) and the type of stent chosen25. 

Indeed, it would be interesting to establish which stent is best suited to certain classes of lesions, in 

order to guide the operator in the choice of the material that guarantees the best patency rate and limb 

salvage. 
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CONCLUSIONS 

 

The endovascular approach in the treatment of aorto-iliac occlusive disease is currently safe 

and effective. In particular, the kissing stent technique offers excellent results in terms of technical 

success, procedural success and patency rates in the short- and medium-term. 

The use of CS seems to provide clinical better results than BMS; however, in our study no 

statistically significant differences emerged between the two types of stents in terms of patency, 

reintervention and complications. 

Thrombosis occurred only in patients who were not treated with dual antiplatelet therapy. This 

data underlines the importance of the post-operative medical therapy, in fact DAPT seems to warrant 

the best results in terms of patency, although there is still no consensus about the ideal duration of 

administration. 

Further studies are needed to better clarify the correlation between the nature of the lesions to 

be treated and the type of device able to guarantee the best results over time. 
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