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Carotid Endarterectomy
(CEA)

Transfemoral Carotid 
Stenting (tfCAS)

TransCarotid Artery 
Revascularization (TCAR)

• PI: SVS TCAR Surveillance Project
• PI: Roadster 3
• No personal income from either 

Disclosures 

ROADSTER 1
• Design: Prospective, single arm, multi-

center trial of the TCAR Procedure 
using the ENROUTE® Transcarotid 
NeuroprotectionSystem 

• Cohort: 141 high surgical risk patients 
with carotid artery stenosis.

• 30-day results: 

ROADSTER TRIALS

ROADSTER 2
• Design: Usage of the ENROUTE® 

Transcarotid Stent System in 
conjunction with the ENROUTE® 
Transcarotid Neuroprotection 
System in high surgical risk 
patients with carotid artery 
stenosis

• Cohort: 692 patients across 43 
sites, with 81% of the physician 
enrollers being new TCAR 
operators

• 30-day results: 

ROADSTER 3
• Design: Single arm, multi-center 

post-approval study for the 
treatment of patients at standard 
risk for adverse events from 
carotid endarterectomy who 
require carotid revascularization 
and who are eligible for treatment 
using the ENROUTE Transcarotid 
Stent System and the ENROUTE 
Transcarotid Neuroprotection 
System

• Cohort: Will enroll a maximum of 
400 per-protocol standard-risk 
patients at up to 60 sites 

• 30-day results: TBD

Stroke 1.4%
Death 1.4%
Stroke/Death 2.8%
Stroke/Death/MI 3.5%

Stroke 1.9%
Death 0.4%
Stroke/Death 2.3%
Stroke/Death/MI 3.2%

Vascular Quality Initiative (VQI)
TCAR Surveillance Project (TSP)

• Launched by SVS Patient Safety Organization in 2016
• First registry-based trial
• Approved by FDA & CMS
• ClinicalTrials.gov NCT-2850588

VQI -TCAR vs tfCAS
30d S/D/MI + Ipsilateral CVA to 1 year
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VQI - TCAR vs CEA

S/D to 1 year  CEA vs TCAR

(JVS, 2024 Nov;80(5):1455-1463)

Study design 
• Retrospective cohort study of TCAR, CEA, or tfCAS in the VQI from 9/2016 to 8/2023 
• Overall population:  50,068 TCAR, 122,737 CEA, 25,361  tfCAS (N=198,166)

○ Asymptomatic: 37,826 TCAR, 85,828 CEA, 15,607 tfCAS
○ Symptomatic: 12,242 TCAR, 36,909 CEA, 9,754 tfCAS

Outcomes

• Primary outcome: in-hospital stroke or death (composite endpoint)

• Acceptable In-Hosp S/D Threshold: 
ASX: 2%  SX: 4% (~1/3 of 30-d S/D occur after discharge- Fokkema 2013, Liang, 2020) 

Statistical Analysis
• Propensity Scores with Inverse Probability of Treatment Weighting

TCAR vs tfCAS vs CEA (VQI)

Postoperative outcomes for symptomatic carotid stenosis 
patients 

Postoperative outcomes for symptomatic carotid stenosis 
patients 
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Postoperative outcomes for symptomatic carotid stenosis 
patients 
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Rates of Stroke/Death for TCAR, tfCAS, and CEA
over Time

TCAR CEA tfCAS

Merger of the 
ACC &

NCDR dataset into 
the VQI 

CMS approval of 
TCAR for standard 

risk patients

CMS approval of 
tfCAS for standard 

risk patients

• TCAR (and CEA) has a superior safety profile to tfCAS, 
in Asx and Sx patients

• TCAR has a similar has a similar safety profile to CEA,in 
Asx and Sx patients.

• Patient selection between CEA and TCAR (and tfCAS) 
should be based on anatomy and anticipated risks

Choosing TCAR vs CEA vs tfCAS

Patient Characteristic Procedure Choice

Normal Risk TCAR or CEA depending on anatomy & patient preference
High Bifurcation, prior CEA, XRT – TCAR
Low Bifurcation, Ca++, Angulation, Thrombus – CEA
(Vast Majority are Candidates for Both)

High Anatomic/Medical Risk TCAR

HR but Not TCAR Candidate CEA
TCAR w/conduit (for low bifurcation)
tfCAS in select patients 
       Stoma, Radical neck, XRT at base of neck
Medical Mgmt


