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• Stefan Müller-Hülsbeck55
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Abstract

Purpose Carotid artery stenting with single-layer stents

carries a risk of periprocedural cerebral embolization

compared to carotid endarterectomy. Dual-layer micro-

mesh stents were designed for improved plaque coverage

and sustained embolic protection. This analysis aimed to

confirm the Roadsaver dual-layer micromesh stent safety in

a real-world carotid artery stenting cohort.

Materials and Methods ROADSAVER was a prospective,

single-arm, multicenter, observational study. Patients with

carotid artery stenosis, eligible for elective stenting, were

enrolled at 52 sites across 13 European countries. All

procedures followed standard practice. The primary out-

come was the 30-day major adverse event rate, defined as

the cumulative incidence of any death or stroke. All deaths,

strokes, and carotid artery revascularizations were inde-

pendently adjudicated.

Results In total, 1965 patients were analysed (mean age

70.6 ± 8.8 years). Cerebral ischaemia symptoms were

present in 49.4% of participants. Radial/ulnar access was

used in 26.3% of cases and embolic protection in 63.8%.

The 30-day major adverse event incidence was 2.2% (1.6%

in asymptomatic and 2.8% in symptomatic patients), with

any stroke at 1.9%, any death at 0.8%, and stroke-related

death at 0.5%. Predictors of higher 30-day major adverse

event risk, identified through multivariable modelling,

included residual stenosis C 30%, thromboembolic venous

disease, previous myocardial infarction, age C 75 years,

family history of atherosclerosis, non-insulin-dependent

diabetes mellitus, symptomatic carotid stenosis, and stent

length.

Conclusion Dual-layer micromesh carotid artery stenting

is safe, with a low 30-day major adverse event incidence in

real-world asymptomatic and symptomatic patients, sup-

porting the sustained embolic protection design concept.

Level of Evidence Level 2, observational study (with dra-

matic effect).
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Graphical Abstract

30-day Outcomes of Real-world Elective Carotid Stenosis Treatment using a 
Dual-layer Micromesh Stent (ROADSAVER Study)

Dual-layer micromesh stenting of the carotid artery is safe, with a low 30-day major adverse event incidence in real-world 
asymptomatic and symptomatic patients, supporting the sustained embolic protection design concept.

Study cohort Patient, lesion & procedural characteristics

Risk factors for 30-day MAE

Primary endpoint & components

Study device

Post-dilata�on

Pre-dilata�on

Embolic protec�on device

Radial/ulnar access

Irregular surface lesion

Lesion ulcera�on

Lesion calcifica�on

Symptoma�c

Sex (male) 70.4%

58.5%

56.5%

63.8%

25.6%

96.1%

24.9%
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Lesion length

70.6 ± 8.8 years

18.1 ± 8.4 mm

49.4%

26.3%
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Keywords Carotid artery stenting � Carotid artery

disease � Carotid artery revascularization � Stroke
prevention � Cerebrovascular embolic protection

Abbreviations

CAS Carotid artery stenting

CEA Carotid endarterectomy

DAPT Dual-antiplatelet therapy

DLMS Dual-layer micromesh stent

EPD Embolic protection device

MAE Major adverse event

MI Myocardial infarction

MVBC Major vascular bleeding complication

NASCET North American symptomatic carotid

endarterectomy trial

OPC Objective performance criterion

OR Odds ratio

RCT Randomized controlled trial

TIA Transient ischaemic attack

TLR Target lesion revascularization

Introduction

Carotid artery stenosis accounts for up to 15% of all

ischaemic strokes [1, 2]. Management options include

lifestyle changes, medical therapy, surgical carotid

endarterectomy (CEA), and endovascular carotid artery

stenting (CAS). Randomized controlled trials (RCTs) using

earlier-generation single-layer stents have shown slightly

higher rates of 30-day periprocedural cerebrovascular

events, mainly minor strokes, with CAS versus CEA,

particularly in elderly, symptomatic patients [3]. New-

generation dual-layer micromesh stent(s) (DLMS) were

designed with an additional micromesh for better lesion

coverage, limiting plaque prolapse through the stent struts

and ensuring sustained cerebral embolic protection during

and after the CAS procedure. Several studies have

demonstrated the short- and long-term safety and efficacy

of the DLMS [4–9]. This analysis expands the existing

safety evidence to a real-world patient cohort, providing

valuable insights into contemporary European clinical CAS

practice.

Materials and Methods

Study Design and Population

The ROADSAVER study design has been previously

described [10]. This prospective, single-arm, multicentre,

observational study enrolled patients between January 2018

and February 2021 in 52 hospitals across 13 European

countries. Eligibility criteria were minimal to evaluate the

study device in a broad, real-world population. Patients

with a non-occlusive and non-thrombotic, asymptomatic or

symptomatic carotid artery stenosis, indicated for elective

CAS, were enrolled. For more details on selection crite-

ria, key definitions, study sites and investigators, see Sup-

plemental Materials 1 and Supplemental Materials 2.

Study Device

The Roadsaver DLMS (MicroVention Europe, a subsidiary

of Terumo Corporation) is a braided, nickel-titanium

(nitinol), self-expanding carotid stent with an internal

micromesh (with 375–700 lm sized pores) and an outer

layer with closed-cell design and flared ends. The stent

(outer) diameter range includes sizes 5–10 mm and lengths

16–40 mm (22–47 mm with flares). The delivery system

consists of a 5 Fr rapid-exchange catheter, which is 143 cm

long and 0.014‘‘ guidewire compatible.

Procedure

Baseline evaluations, diagnostic imaging and the CAS

procedure followed routine hospital practice, including

anticoagulation, other therapies, and operator-discretionary

use of adjunctive devices and post-procedural antithrom-

botic therapy. Generally, dual antiplatelet therapy (DAPT:

aspirin combined with a P2Y12 receptor inhibitor) was

administered either prior to the CAS procedure or as an

intraprocedural loading dose and continued for at least

1-month post-procedure. Oral anticoagulation, either alone

or with single antiplatelet therapy or DAPT, was prescribed

if indicated. Operators angiographically assessed lesions

and quantified stenosis degree according to NASCET cri-

teria [11] pre- and post-procedure. Follow-up occurred at

30 days (± 7 days) and 12 months (± 30 days); this

analysis focuses on 30-day safety outcomes. For more

details see [10].

Outcome Measures and Definitions

The primary outcome measure was the 30-day major

adverse event (MAE) rate, defined as the cumulative

incidence of any death or stroke. Procedural outcomes
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included technical and procedural success rates, and device

malfunctions. Clinical outcomes included 30-day inci-

dences of death (any or stroke-related), stroke (any, major

or minor), transient ischaemic attack (TIA), target lesion

revascularization (TLR) and major vascular and bleeding

complications (MVBC). Symptomatic patients were those

who experienced amaurosis fugax ipsilateral to the carotid

lesion, TIA, or non-disabling stroke within 180 days of the

procedure within the hemisphere supplied by the target

vessel. All deaths, strokes, and carotid artery revascular-

izations were adjudicated based on relevant source docu-

ments by an independent Clinical Events Committee

composed of non-study physicians, see Supplemental

Materials 1.

Statistical Analyses

Sample size calculations for the study were based on

achieving sufficient power to show non-inferiority in terms

of the 30-day MAE rate compared with rates reported in

prior CAS studies [10]. From these studies, a weighted

mean 30-day MAE rate of 4.3% was calculated as the

Objective Performance Criterion (OPC). Using a 1.3%

non-inferiority delta, a 5.6% MAE rate was determined as

the upper bound of the non-inferiority margin. A sample

size of 2000 patients was calculated to provide[ 80%

power with a one-sided significance level of 0.05, assuming

7% attrition rate.

Continuous variables are represented using means and

standard deviations (SD), while categorical variables are

Fig. 1 The patient disposition flow-chart. *Patients were enrolled if

compliant with the eligibility criteria and after successful guidewire

passage through the target lesion. **Analyses included 1965 enrolled

patients who received the study device

Table 1 Baseline patient and lesion characteristics

Patient characteristics N = 1965

Demographic

Age (years) 70.6 ± 8.8

Range (years) 30–95

C 75 years 35.9 (705)

Sex (male) 70.4 (1383)

Neurologic status

Symptomatic 49.4 (971)

Asymptomatic 50.6 (994)

Medical history and risk factors

Diabetes mellitus (DM) 32.1 (631)

Insulin-dependent DM 20.9 (132/631)

Noninsulin-dependent DM 79.1 (499/631)

Hyperlipidaemia 76.0 (1493)

Hypertension 87.4 (1718)

Obesity 23.2 (455)

Current smoker 25.2 (495/1962)

Previous smoker 41.7 (818/1962)

Cardiovascular disease 38.3 (752)

Peripheral vascular disease 26.8 (527)

Thromboembolic venous disease 2.2 (44)

Family history of atherosclerosis 14.5 (284)

Myocardial infarction 13.1 (257)

Cardiac arrhythmia 14.0 (276)

Valvular disease 7.4 (146)

Any intracranial pathology 5.3 (105)

Aortic arch anatomy

Type I 54.4 (1069/1964)

Type II 33.4 (655/1964)

Type III 8.1 (160/1964)

Bovine 4.1 (80/1964)

Target lesion localization

Right side 51.6 (1014)

Internal carotid artery/bifurcation 97.7 (1919)

Common carotid artery 2.3 (46)

Lesion characteristics*

Lesion length (mm) 18.1 ± 8.4 (1964)

RVD-proximal (mm) 7.1 ± 1.2 (1879)

RVD-distal (mm) 5.0 ± 1.1 (1839)

Minimum lumen diameter (mm) 1.5 ± 0.9 (1870)

Calcification 58.5 (1149)

Ulceration 24.9 (489)

Concentricity 44.4 (840/1893)

Irregular surface 56.5 (1106/1957)

Severe ([ 90�) target-vessel tortuosity 7.6 (150)

Values represent mean ± SD or % (n) as applicable. Summary statistics
(means, SDs and percentages) are calculated based on the number of patients in
the analysis set (N) with non-missing data, as indicated. Percentages for sub-
jects without the condition or unknowns are not shown. *As per operator
assessment. RVD: Reference Vessel Diameter; SD: Standard Deviation
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displayed as frequencies and percentages. The denominator

for the primary endpoint incidence rate calculation inclu-

ded patients with either a MAE up to 30 days post-proce-

dure or with follow-up data out to 30 days or beyond to

confirm the absence of an event. For procedural and

technical success rate calculation, all patients with an

attempted study device implantation were included in the

denominator. For secondary clinical endpoints, incidence

rate calculations used a common denominator, including

patients with any secondary outcome event or with suffi-

cient data out to 30 days or beyond to confirm the absence

of any event. Incidence rates are reported with 95% con-

fidence intervals (CI), calculated using the Wilson score

method.

A logistic regression analysis was carried out to inves-

tigate factors predicting MAE out to 30 days. A univariable

model for each potentially explanatory factor was fitted,

and those factors with a p-value \ 0.1 were included in

multivariable modelling using a stepwise selection process

whereby explanatory variables were added to the model if

the p-value was \ 0.1 and removed if the p-value was

[ 0.1. All analyses were performed using SAS software,

version 9.4 (SAS Institute Inc., Cary, NC, USA).

Ethical Approval

The study was performed in accordance with the ethical

standards of the institutional and/or national research

committees and Helsinki declaration. The Institutional

Review Board of each participating centre approved the

study as per local regulations, and all patients provided

written informed consent. The clinicaltrial.gov study

identifier is NCT03504228.

Results

Baseline Patient and Lesion Characteristics

A total of 1967 patients were enrolled. In two cases,

however, other stents were used due to the lack of suitably

sized study devices; these were not analysed, see Fig. 1.

Among 1965 patients who received the study device,

49.4% were symptomatic. The mean age of the study

population was 70.6 ± 8.8 years. Hypertension was noted

in 87.4%, hyperlipidaemia in 76.0% and diabetes mellitus

in 32.1% of the study participants. An aortic arch type I or

II was present in 87.8% of the patients. The mean lesion

length (as per operator assessment) was 18.1 ± 8.4 mm.

For more details, see Table 1.

Procedural Characteristics

While femoral access predominated (70.3%), radial access

(including 11 trans-ulnar cases) was used in 26.3% and a

trans-cervical approach in 1.9% of the patients. Embolic

protection was applied in 63.8% of the cases. Pre-dilatation

was performed in 25.6% of the procedures. In total, 2002

study stents were implanted. Post-dilatation was performed

in 96.1% of cases. Vascular closure devices were used in

63.9% of patients. For more details, see Table 2.

Table 2 Procedural characteristics

Procedural characteristics N = 1965

Access

Femoral 70.3 (1381)

Radial* 26.3 (516)

Cervical 1.9 (37)

Brachial 1.6 (31)

Embolic protection

Embolic protection use 63.8 (1253)

Distal filter only 87.2 (1092/1253)

FilterWire EZ 53.0 (579/1092)

Spider FX 27.7 (303/1092)

Emboshield NAV6 19.0 (207/1092)

Other 0.3 (3/1092)

Proximal protection only 12.6 (158/1253)

Mo.Ma Ultra 76.6 (121/158)

Enroute NPS 22.8 (36/158)

FlowGate balloon guide catheter 0.6 (1/158)

Both distal and proximal protection 0.2 (3/1253)

Pre-dilatation 25.6 (504)

Post-dilatation 96.1 (1889)

Stents

Single stent used 97.5 (1916)

[ 1 stent used 2.5 (49)

[ 1 Roadsaver DLMS used 75.5 (37/49)

Stent re-sheathed during implantation** 3.6 (72/2002)

Visible plaque protrusion via stent struts*** 1.0 (19/1962)

VCD use 63.9 (1256)

Diameter stenosis (%)*** pre-procedure 80.2 ± 12.7

Diameter stenosis (%)*** post-procedure 7.0 ± 9.5

Values represent mean ± SD or % (n) as applicable. Summary

statistics (means, SDs and percentages) are calculated based on the

number of patients in the analysis set (N) with non-missing data,

unless otherwise stated. Percentages for subjects without the condi-

tion or unknowns are not shown. *Including 11 cases of trans-ulnar

artery access. **Percentage based on the total number of Roadsaver

DLMS implanted (N = 2002). ***As per operator’s assessment, with

the percentage diameter stenosis determined according to the angio-

graphic NASCET criteria. DLMS: Dual-Layer Micromesh Stent;

NASCET: North American Symptomatic Carotid Endarterectomy

Trial; VCD: Vascular Closure Device; SD: Standard Deviation
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Procedural Outcomes

The technical success rate was 98.9% (95% CI:

98.3–99.3%). Technical failures occurred in 1.1% of sub-

jects, including residual stenosis C 30% in 1.0% (n = 20)

and device malfunctions in 0.1% (n = 2) due to stent

detachment issue and failure to advance the stent through

the guiding catheter. The procedural success rate was

97.5% (95% CI: 96.7–98.1%).

Clinical Outcomes at 30 Days

The incidence of the primary outcome measure of 30-day

MAE was 2.2% (95% CI: 1.6–3.0%). The upper bound of

the one-sided 95% CI of the 30-day MAE incidence was

2.8%, which is lower than the upper bound of the non-

inferiority margin of 5.6%, confirming non-inferiority to

the OPC. 30-day mortality was 0.8% (0.5% stroke-related).

Incidence of any stroke was 1.9% (0.9% major / 1.0%

minor). The 30-day rate of TIA was 0.9% and TLR inci-

dence 0.8%. MVBCs were reported in 1.0% of patients. For

more details, see Table 3.

The 30-day incidence of MAE was 1.6% in asymp-

tomatic and 2.8% in symptomatic patients. The stroke-re-

lated death rate was low in both groups (0.2% and 0.7%,

respectively). Any stroke incidence was 1.2% in asymp-

tomatic and 2.6% in symptomatic patients, with major

stroke rates of 0.6% and 1.2%, respectively. For more

details, see Table 4.

Logistic Regression

The univariable logistic regression analyses found potential

risk factors for inclusion in the multivariable model of

30-day MAE (Supplemental Material 1; Table S1), which

subsequently identified residual stenosis C 30% (OR 9.63,

95% CI 2.75–33.66), thromboembolic venous disease (OR

5.87, 95% CI 1.79–19.24), myocardial infarction (MI) (OR

3.22, 95% CI 1.50–6.92), age C 75 years (OR 3.00, 95%

CI 1.56–5.77), family history of atherosclerosis (OR 2.45,

95% CI 1.08–5.56), non-insulin-dependent diabetes melli-

tus (NIDDM) (OR 2.26, 95% CI 1.16–4.41), symptomatic

carotid stenosis (OR 2.04, 95% CI 1.03–4.06) and stent

length (OR 1.51, 95% CI 1.07–2.13) as significant

Table 3 Clinical outcomes at 30 days

N = 1965

Incidence rate 95% CI

Primary composite endpoint

MAE 2.2 (43) 1.6–3.0

Secondary endpoints

Any stroke 1.9 (37) 1.4–2.6

Major stroke 0.9 (18) 0.6–1.5

Minor stroke 1.0 (19) 0.6–1.5

Any death 0.8 (15) 0.5–1.3

Stroke-related death 0.5 (9) 0.2–0.9

TLR 0.8 (15) 0.5–1.3

TIA 0.9 (18) 0.6–1.5

MVBC 1.0 (20) 0.7–1.6

Values represent estimated incidence rates % (n) with 95% CI cal-

culated using the Wilson score method for primary and secondary

clinical outcomes. The percentages are based on the number of

patients in the analysis set (N) with an event or with sufficient data out

to 30 days or beyond to confirm its absence. A common denominator

is used for all secondary endpoints. CI: Confidence Interval; MAE:

Major Adverse Event (i.e. cumulative incidence of any death or

stroke); MVBC: Major Vascular and Bleeding Complications; TIA:

Transient Ischaemic Attack; TLR: Target Lesion Revascularization

Table 4 Clinical outcomes at

30 days in asymptomatic and

symptomatic patients

Asymptomatic N = 994 95% CI Symptomatic N = 971 95% CI

Primary composite outcome

MAE 1.6 (16) 1.0–2.6 2.8 (27) 1.9–4.0

Secondary endpoints

Any death 0.6 (6) 0.3–1.3 0.9 (9) 0.5–1.8

Stroke-related death 0.2 (2) 0.1–0.7 0.7 (7) 0.4–1.5

Any stroke 1.2 (12) 0.7–2.1 2.6 (25) 1.8–3.8

Major stroke 0.6 (6) 0.3–1.3 1.2 (12) 0.7–2.2

Minor stroke 0.5 (5) 0.2–1.2 1.4 (14) 0.9–2.4

Values represent estimated incidence rates % (n) with 95% CI calculated using the Wilson score method for

primary and selected secondary clinical outcomes (primary endpoint components) in asymptomatic and

symptomatic patients. The percentages are based on the number of patients in subgroup analysis sets

(N) with an event or with sufficient data out to 30 days or beyond to confirm its absence. A common

denominator was used for all secondary endpoints. Among the symptomatic patients, one experienced a

minor and a major stroke, while another had two major strokes. In one asymptomatic patient, it was

impossible to adjudicate one stroke as minor or major. CI: Confidence Interval; MAE: Major Adverse

Event (i.e. cumulative incidence of any death or stroke)
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independent predictors of an increased risk of 30-day MAE

and (medically managed) hyperlipidaemia associated with

a lower 30-day MAE risk (OR 0.37, 95% CI 0.19–0.73).

For a graphic representation of these results, see Fig. 2.

Discussion

This real-world analysis demonstrates a low incidence of

30-day MAE in patients undergoing elective CAS with a

DLMS, both in asymptomatic and symptomatic patients.

These results were obtained from a heterogeneous cohort

that reflects contemporary CAS practice, including com-

plex vascular anatomies and lesions, and a liberal use of

embolic protection devices.

Since carotid revascularization is performed to prevent

stroke, short-term MAE are considered the most relevant

outcome measure for assessing treatment safety. The

30-day MAE incidence of 2.2% in this study was non-

inferior to the OPC of 5.6%, based on earlier single-layer

stent studies. The results also compare favourably to

guideline-recommended thresholds and outcomes of

landmark RCTs. The reported 30-day MAE rates of 1.6%

in asymptomatic and 2.8% in symptomatic patients are

well below the European Society for Vascular Surgery

(ESVS) 2023 guideline-recommended thresholds of 3%

and 6%, respectively [2] Additionally, the results are below

the more conservative German CAS guidelines, which

mandate in-hospital MAE rates of 2% and 4% for both

CEA and CAS in the two patient subsets, respectively [1].

Concerning RCTs, in the CREST study, the 30-day rate of

any death or stroke in the CAS group was 4.4% overall,

with rates of 2.5% for asymptomatic and 6.0% for symp-

tomatic patients [12, 13]. In the ICSS RCT, which exclu-

sively enrolled symptomatic patients, the 30-day MAE rate

for the CAS group was 7.4%, higher than the 2.8% rate

observed in symptomatic patients in the current study [14].

Finally, in the recent ACST2 RCT with only asymptomatic

patients, the 30-day stroke or death rate for those under-

going CAS was 3.7% [15], higher than the 1.6% rate

observed in the present study. While acknowledging the

limited validity of inter-study comparisons, these excep-

tional real-world results suggest that the Roadsaver DLMS

displays a better safety profile than the devices used in the

Fig. 2 The forest plot summarizes the results of the multivariable

logistic regression modelling, which identified several unique

predictors of 30-day MAE. Odds ratios (with 95% CIs) and p-values

of variables significant at 5% level are shown in bold. CI: Confidence

Interval; IDDM: Insulin-Dependent Diabetes Mellitus; NIDDM: Non-

Insulin-Dependent Diabetes Mellitus; OR: Odds Ratio
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studies that shaped current guidelines. However, suffi-

ciently powered RCTs with hard endpoints may be needed

to confirm its clinical benefits over single-layer stents.

According to a Cochrane systematic review and meta-

analysis of available RCTs, CAS with single-layer stents is

associated with a higher periprocedural (B 30 days) risk of

stroke or death compared with CEA. This difference is

primarily driven by higher rates of minor non-disabling

strokes, especially in elderly (C 70 years old) symptomatic

patients [3]. To overcome this complication, DLMS were

designed to limit the risk of cerebral embolization during

and after the procedure. The key innovative feature of the

DLMS is the micromesh layer that provides improved

plaque coverage and sustained embolic protection by

reducing the risk of plaque prolapse through the stent

struts. Several meta-analyses have evaluated the 30-day

clinical performance of DLMS, concluding that they show

promising safety profiles [4, 5, 9, 16]. For instance, a meta-

analysis including 68,422 patients from 112 mostly single-

arm studies comparing DLMS to first-generation single-

layer carotid stents concluded that certain DLMS, includ-

ing the one studied here, improve 30-day outcomes of CAS

[9]. Moreover, a 2016 diffusion-weighted magnetic reso-

nance imaging (DW-MRI) study evaluating the occurrence

of silent ischaemic cerebral lesions 24 h after implanting

the Roadsaver DLMS concluded that its use might result in

lower microembolic event rates compared with conven-

tional single-layer stents [17]. A 2019 study by the same

group found no difference between this and another DLMS

in terms of incidence and volume of silent cerebral

infarctions detected by DW-MRI [18]. Moreover, the

Roadsaver DLMS was associated with a lower emboliza-

tion rate and embolic debris load relative to single-layer

stents, especially with high-risk plaques [19]. Finally, an

RCT using Transcranial Doppler ultrasound for real-time

cerebral monitoring during the CAS procedure on high-risk

plaques showed that the Roadsaver DLMS reduced

microembolizations relative to a single-layer stent, espe-

cially when combined with the proximal embolic protec-

tion system [6].

In the present study, residual stenosis C 30% and stent

length were identified as procedural characteristics that

independently predict a higher 30-day MAE risk. This

underscores the importance of proper stent sizing and

implantation for treatment safety. The high level of oper-

ator confidence in the DLMS technology to prevent

periprocedural cerebral events is demonstrated by the fact

that 96.1% of patients underwent post-dilatation. Among

patient characteristics, the presence of thromboembolic

venous disease, previous MI, age C 75 years, family his-

tory of atherosclerosis, NIDDM and symptomaticity were

identified as independent risk predictors. Some of these,

like age and symptomaticity are well-established risk

factors in CAS [3, 20], while others, such as previous MI

and diabetes have been implicated as possible risk modi-

fiers [21, 22]. Although the mechanism behind throm-

boembolic venous disease and familial history of

atherosclerosis as risk factors is unclear, it can be specu-

lated that genetic predisposition associated with these

conditions may harbour factors which increase the risk of

cerebrovascular complications. Interestingly, the presence

of hyperlipidemia was associated with a lower 30-day

MAE risk, potentially due to the prescribed use of high-

dose statins, suggesting a possible protective role of lipid-

lowering therapy. Although this hypothesis requires further

testing, the protective role of statins in CAS has been

reported previously [23]. Overall, these results corroborate

some previous findings and identify new predictors of

30-day MAE following CAS with DLMS.

Study Limitations

The observational nature of the study and the absence of a

comparator arm limit the ability to draw definitive con-

clusions about the performance and safety of the investi-

gated DLMS. However, the results should be viewed

within the broader context of clinical data collected with

DLMS, including imaging studies that demonstrated a

reduction in embolization frequency and burden. The study

aimed to document real-world practices without any per-

protocol mandated requirements for patient work-up.

Treatments were administered according to international

guidelines and were potentially influenced by socio-eco-

nomic factors, such as device availability and reimburse-

ment levels, which could impact clinical outcomes. Lastly,

no central core-laboratory was involved in image analysis;

vessel and lesion characteristics were qualitatively classi-

fied, and stenosis degree was quantitatively measured at the

operator’s discretion.

Conclusions

In this real-world study of elective CAS, the use of

Roadsaver DLMS resulted in a low incidence of 30-day

MAE for both asymptomatic and symptomatic patients,

supporting the DLMS design concept of sustained

periprocedural embolic protection. Additionally, the anal-

ysis identified several independent predictors of 30-day

MAE, which could aid in future patient selection and risk

stratification.
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