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Introduction
Carotid artery stenting (CAS) is associated with a stroke risk, 
mainly due to dislodgement of debris from the target lesion dur-
ing the procedure. The stent’s scaffolding capacity plays a major 
role in preventing procedural events1. The introduction of dual-
layer stents might reduce the periprocedural risk of embolisation 
by extensive plaque coverage and prevention of plaque prolapse.

The CLEAR-ROAD trial evaluated the clinical outcomes of 
treatment with the Roadsaver carotid artery stent in subjects at 
high risk for carotid endarterectomy requiring carotid revascu-
larisation due to significant extracranial carotid artery stenosis. 
This report presents the 12-month outcomes of all 100 included 
patients.

Methods
STUDY DESIGN
The CLEAR-ROAD study was a prospective, multinational, sin-
gle-arm study in 100 patients. An overview with enrolment per 
centre is shown in Figure 1. The inclusion/exclusion criteria are 
described in Table 1 and Table 2. The criteria for high surgical 

risk are listed in Table 3. A patient was considered to be at high 
surgical risk if one of those criteria was fulfilled. Neurological 
evaluation was conducted by an independent individual certified 
to perform NIH Stroke Scale assessment before procedure, at dis-
charge, and at 30-day, 6-month and 12-month follow-up visits.
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Figure 1. Overview with enrolment per centre.
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12-month results from the CLEAR-ROAD study

PROCEDURE
The CAS procedure was performed according to the physician’s 
standard of care and based on the instructions for use of the 
Roadsaver® carotid artery stent system (Terumo Corp., Tokyo, 
Japan). Use of an embolic protection device (EPD) was not man-
datory and some investigators felt more confident not using an 
EPD with this type of stent. Concomitant medication during hos-
pital stay and follow-up was recommended to be clopidogrel 
75 mg daily for one month and aspirin 75-300 mg daily lifelong.

FOLLOW-UP
All participants were asked to visit centres at 30 days, 6 months 
and 12 months after the index procedure. At each visit, carotid 
duplex ultrasound (DUS), neurological assessment (NIHSS), 
WW medication registration, physical examination and adverse 
event recording were routinely conducted.

Results
Demographics, procedural details and data until 30 days post proce-
dure have been fully described in an earlier article2. This manuscript 
will focus on the long-term data from the period between day 31 
and 12 months post procedure. Between day 31 and day 365, three 
patients suffered an ipsilateral stroke, resulting in a 12-month rate 
of freedom from ipsilateral stroke of 95.80%. More detailed infor-
mation on medication and procedural characteristics for the patients 
who had an ipsilateral stroke can be found in Table 4.

PATENCY AND TARGET LESION REVASCULARISATION RATES
Standard DUS was performed by the investigators. Percentage 
of stenosis was determined according to the North American 
Symptomatic Carotid Endarterectomy Trial (NASCET) guidelines3. 
At 12-month follow-up, the primary patency rate was 92.50% and 
the freedom from target lesion revascularisation rate was 97.90%.

Table 1. Inclusion criteria.

High risk for carotid endarterectomy due to anatomical or comorbid 
conditions and either:
 – has neurological symptoms and ≥50% stenosis via angiography, or
 – is asymptomatic and has ≥80% stenosis via angiography

1. Target lesion located in the distal CCA, ICA, or carotid 
bifurcation.

2. Arterial segment to be stented has a diameter between 4 mm 
and 9 mm.

3. Age ≥18 years.
4. Life expectancy >12 months from the date of the index 

procedure.
5. Provides a signed, IRB/IEC approved informed consent form prior 

to participation.
6. Willing and able to comply with follow-up requirements.

CCA: common carotid artery; ICA: internal carotid artery; 
IRB: institutional review board; IEC: institutional ethics committee

Table 2. Exclusion criteria.

1. Contraindication to PTA.
2. Severe vascular tortuosity or anatomy that would preclude the 

safe introduction of a guide catheter, sheath, embolic 
protection system or stent system.

3. Lesions in the ostium of the CCA.
4. Occlusion of the target vessel.
5. Evidence of intraluminal thrombus.
6. Known sensitivity to nickel titanium.
7. Known allergy to heparin, aspirin or other anticoagulant/

antiplatelet therapies, or is unable or unwilling to tolerate such 
therapies.

8. Uncorrectable bleeding disorders, or will refuse block 
transfusion.

9. History of prior life-threatening contrast media reaction.
10. Previous stent placement in the target vessel.
11. Evolving stroke or intracranial haemorrhage.
12. Previous intracranial haemorrhage or brain surgery within the 

past 12 months.
13. Clinical condition that makes endovascular therapy impossible 

or hazardous.

PTA: percutaneous transluminal angioplasty

Table 3. Criteria for high surgical risk.

High-risk category Criteria
Age (years) >80

Severe cardiac 
dysfunction

NYHA Class III/IV chronic heart failure

Left ventricular ejection fraction <30%

Open heart surgery within 6 weeks

Myocardial infarction within 4 weeks

NYHA Class III/IV angina

Cardiac stress test positive for ischaemia

Severe pulmonary 
dysfunction

Chronic oxygen therapy

pO2 ≤60 mmHg

Baseline haematocrit ≥50%

FEV1 or DLCO ≤50% of predicted

Local and anatomic 
problems

Cervical radiation therapy

Previous ipsilateral carotid endarterectomy

C2 or higher carotid bifurcation or division 
of digastric muscle

Contralateral carotid occlusion

Contralateral laryngeal nerve palsy

NYHA: New York Heart Association; pO2: partial oxygen pressure; 
FEV1: forced expiratory volume in 1 s; DLCO: diffusing capacity of lung 
for carbon monoxide; C2: second cervical vertebra

Table 4. Detailed information concerning the patients who had an 
ipsilateral stroke.

Pre-dil? Post-dil? EPD? Medication?
Patient 1 No Yes Yes Cardioaspirin 100 mg QD 

lifelong
Clopidogrel 75 mg QD stopped 
at 1 month post op.

Patient 2 Yes Yes Yes Cardioaspirin 100 mg QD 
lifelong
Clopidogrel 75 mg QD stopped 
at 1 month post op.

Patient 3 Yes Yes Yes Cardioaspirin 100 mg QD 
lifelong
Clopidogrel 75 mg QD stopped 
at 1 month post op.
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NEUROLOGICAL ASSESSMENT
Neurological assessment was carried out using the standardised 
NIHSS classification. The evolution in stroke classification over 
the different timepoints is displayed in Figure 2.

Discussion
The rate of 12-month ipsilateral stroke is the most appropriate vari-
able to assess the efficacy of CAS. In the ICSS trial the rate of pro-
cedural stroke or ipsilateral stroke was 9% in the CAS arm versus 
4.7% in the carotid endarterectomy (CEA) arm at one year. In the 
CREST trial the rate of ipsilateral stroke at one year was 6% in the 
CAS group versus 2.8% in the CEA arm. The CLEAR-ROAD trial 
showed a freedom from ipsilateral stroke rate of 95.8% at 12 months, 
meaning that the treatment of a carotid stenosis with the Roadsaver 
stent is effective in preventing long-term (one-year) ipsilateral stroke.

Carotid restenosis and the need for repeat revascularisation (tar-
get lesion revascularisation [TLR]) are also important long-term 
properties. In the CREST trial for example, the restenosis rate 
after two years based on peak systolic velocity (PSV) greater than 
3 m/s was 6.3% in the CAS arm versus 6.0% in the CEA arm. In 
the SPACE trial, after two years the restenosis rate in the CAS arm 
was 10.7%. This means that the results of the CLEAR-ROAD trial 
with a freedom from restenosis rate of 92.5% and freedom from 
TLR rate of 97.9% are in line with the reported restenosis rates in 
previous CAS trials.

Limitations
A limitation was the small number of study patients in this non-
randomised study.

Conclusions
The short- and long-term clinical outcome of 100 patients treated 
with a dual-layer micromesh carotid stent (Roadsaver) shows pro-
mising results. The Roadsaver stent is a safe and effective device 
for endovascular treatment of subjects at high risk for carotid 
endarterectomy.

Impact on daily practice
The Roadsaver stent is a valid alternative to treat carotid artery 
lesions and could be incorporated into daily practice.
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Figure 2. Evolution in stroke classification.


