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Disclosures

None relevant to this talk
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Is it time for a standard-risk TCAR trial?

No.
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ACAS trial

Stroke risk in patients with high-
grade carotid stenosis was 11% in 

5 years for patients on aspirin 
monotherapy.
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High-Risk Criteria (CMS)
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Anatomic Considerations: ROADSTER - 36% had previous neck dissection, 
radiation, or both

Patient Preparation: 

- Pre-op medical management: ASA, clopidogrel, beta blocker, statin

- Can be performed under local vs general anesthesia

- Radial arterial line placement

Operative Preparation:

- Positioning same as CEA + C-arm coming from head of bed

- Standard CCA exposure and control – arterial sheath advancement (2.5cm)

- CFV access via US with venous return sheath advanced over wire access
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Carotid Procedure

ENROUTE trans-carotid Neuroprotection System (NPS)

- Outer diameter 10Fr and inner diameter of 8Fr

- Compatible with all FDA approved carotid stents

Difficulty with arterial sheath Insertion:

- Superior wire purchase via ECA 

- Serial dilation of arteriotomy with 6Fr then 8Fr
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JVS 2019

• TCAR patients older, 

whiter and sicker
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J Vasc Surg 2019;69:1452-60
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J Vasc Surg 2015;62:1227-35
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Retrospective review of 75 patients

- 35 patients (46.7%) symptomatic CAS with >50% stenosis

- 40 patients (53.3%) asymptomatic CAS with >80% stenosis

Technical success 97.3%

30-day complication rate:

- Ipsilateral stroke rate = 2.7%

- Myocardial Infarction = 0%

- Mortality = 2.7%

Follow-up (8months + 6.7months)

- No re-intervention (1pt asymptomatic thrombosis, 1pt <50% restenosis)

- Ipsilateral stroke noted within one additional patient
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Periprocedural Stroke Rates 
Presentations & Publications of TCAR & CEA

1.3% 1.4%

0.6%

1.4%
1.2%

2.3%

3.6%

PROOF ROADSTER
ROADSTER

2*
VQI - TCAR

Surveillance
VQI - CEA

CREST
SSR

SVS HSR
REGISTRY

Stroke 1.3% 1.4% 0.6% 1.4% 1.2% 2.3% 3.6%

High Surgical Risk Patients

n=219 n=5,716n=75

TCAR

n=1,240n=632

CEA

n=44,442

P=.37

n=6,370

*FDA Analysis Population
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VQI of in-hospital outcomes after TCAR and TFCAS

- Patients from TSP compared with those who underwent TFCAS between 
2005-2017

- Tandem, traumatic, or dissection lesions excluded

Overall → odds stroke/TIA/death in TFCAS 2.1x TCAR (p=.03)

TCAR TFCAS p-value

TIA/Stroke 1.9% 3.3% .04

TIA/Stroke/Death 2.2% 3.8% .04

Symptomatic 3.7% 5.3%

Asymptomatic 1.4% 2.7%
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The definition of high risk.

79 year old active farmer with history of HTN, HLD, COPD,  DM Type II, CKD Stage 
III, Carotid Stenosis and Right ICA Stenosis

7.2017 – Vascular surgery evaluation for symptomatic carotid stenosis

 - Admitted week prior to OSH for left leg weakness and paresthesias

 - Similar to weakness 2 years prior

 - Carotid duplex demonstrated 76-99% stenosis

 - Started on clopidogrel prior to discharge

 - Loud systolic murmur on exam; echocardiogram obtained

 - Initially planned CEA with pre-op cardiology evaluation for AS

 - Severe symptomatic AS – referred for evaluation
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WN - Continued

ECHO performed 7.2017 for evaluation of AS
- Severe AS with severely calcified trileaflet aortic valve with decreased leaflet 

motion
- - Aortic Velocity >4cm/s and peak/mean pressure gradients of 69 / 39mmHg

- Severe LA enlargement with small PFO

Review of cardiovascular symptoms: 
- Able to farm but gets severe DOE when throwing hay down from loft

- No exertional angina or palpitations

- Decreased stamina 

- No claudication
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WN - Continued

Cardiac Catheterization 7.2017

- Normal systemic pressure, unable to measure left sided heart 
pressures due to critical AS (unable to cross valve)

- Cardiac output / index normal (4.93 & 2.56 L/min)

- Normal aortic root

STS perioperative mortality for SAVR = 2.3%
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WN - Continued

Cardiac Surgery

1. Transcatheter aortic valve replacement via percutaneous femoral approach

Vascular Surgery

1. Right antegrade transcarotid artery vascularization (TCAR) using Enroute NPS 
System with flow reversal to left common femoral vein.

2. Percutaneous access of left common femoral vein under direct 
ultrasonographic guidance with placement of 8-French venous sheath.

3. Right common carotid artery cutdown for purposes of delivery of 
endovascular graft.
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WN - Postoperative Course

Admitted to CVICU postoperatively for monitoring

Blood pressure management

- Fluid boluses + phenylephrine

- SBPs in 140s off phenylephrine (MAPs >60mmHg)

- Home lisinopril discontinued at discharge

Discharge antiplatelet: ASA 81mg and clopidogrel 
75mg

Discharged home after one night with plan for cardiac 
rehab

F/U 9/2023: no recurrent stenosis, asymptomatic
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Perioperative Stroke/Death?

ACAS:   1.5% (excluding angiography) 

VA:    4.3% (9/211)

ROADSTER: 2.8% (high-risk cohort)

VQI-TSP:  1.6% (high risk cohort)
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High-Risk Criteria (CMS)

ACAS demographics
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An unresolved issue…..

8mm stent

4mm artery

Normal initial 

duplex, DAPT, 

statin, now with 

intimal 

hyperplasia

Stent 

oversizing?
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Cost?

CEA is half the cost of TCAR for both OR and hospital stay (Jayarajan et al, JVS 
2019)

OR supplies for CEA $780, TCAR $6528

TFCAS – Acculink stent over $1000, EPD over $1000

Currently the “extras” are on a pass-through from CMS

High-risk criteria have now been eliminated for both TF-CAS and TCAR

This is about to get REALLY expensive

If CMS truly believes that all three are equal, then CEA must be preferred for 
cost

All procedures currently require overnight hospital stay
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Conclusions?

• We don’t need a standard-risk trial – TCAR has clinical equipoise

• Technical ability of surgeons should be assessed locally in line with 
standard practice. 

• All cases should continue to be entered into VQI– this can be a 
model world-wide for intensive prospective data monitoring of 
(expensive) techniques

• The REAL question is the role of elective carotid intervention on 
asymptomatic patients with contemporary medical management – 
CREST-2 should answer this

• CMS decision was idiotic and driven by industry, not evidence
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Questions
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