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• Nothing to Disclose
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Speaker Disclosure
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• TCAR has been introduced as an alternative to both CEA and 
TFCAS for both high-risk pts and recently standard risk pts.

• Impact of carotid lesion calcification on both early and late 
outcomes of CAS are not well defined.

• Few studies associated heavy calcified lesions with high risk of 
perioperative stroke following TFCAS

• Therefore, we are presenting the following study to analyze the 
impact of carotid lesion calcification of TCAR on both early and 
late outcomes 

November 17-22, 2025 Veith Symposium 3

Background/Purpose
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• Retrospective review of prospectively collected data of TCAR 
pts (June 2016-December 2024)

• Pts were part of those of our pts enrolled in ROADSTER 2 and 
TCAR Surveillance Project (VQI/SVS)

• Initial pts were high risk for CEA 
• Later included standard risk pts
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Patient Population and Methods
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• All preop CT scans of head and neck were reviewed to 
determine 3 main calcium variables
– degree of circumferential calcification: divided into 0 to <25%, ≥25% 

to <50%, ≥50% to <75% and ≥75%;
– calcification thickness in mm (measured as the largest 

thickness);
– lesion length calcification. 
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Calcium Determination 
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• Every effort was made to have post op duplex ultrasound in 30-
days, 6-month, 12 month, and every year thereafter.

• At late follow-up        any symptom of TIA or stroke were noted

• Carotid in-stent restenosis was determined if any for >50% and 
>80% based on validated criteria
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Late Follow Up
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TCAR (N=313)

Total Number of Procedures 313

Total Patients 304

Had Follow-Up 313

Had at least one duplex after procedure 301

Months of follow-up mean (range) 29.4 (0-108)

Procedures performed between 6/2016-12/2024

Age 71.3

Male 211 (67%)

Symptomatic Status

Asymptomatic 191 (61%)

Symptomatic 122 (39%)
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Results
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Neurological Events

Stroke 7 (2%)

Asym ptom atic 2

Sym ptom atic 5

TIA 3 (1%)

Asym ptom atic 1

Sym ptom atic 2

Hem atom a 12 (4%)

Bleeding requiring re-intervention 4 (1%)

M I 1 (0.3%)

Evidence of CNI 4 (1.3%)

Pre PTA 298 (95%)

Post PTA 111 (35%)

Death 3 (1%)

Stroke/Death 10 (3.2%)

Stroke/Death/M I 11 (3.5%)
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30-Day Complications
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Effect of Calcification on 30-Day Post Operative 
Stroke 

PO Stroke

Calcification Circumference

No Yes P-Value PO Stroke Mean P-Value

≤50% 170 3 0.674 No 44.9 0.963

98.3% 1.7% Yes 43.5

>50% 100 3

97.1% 2.9%

Calcification Length

<20mm 137 3 1 No 19.2 0.856

97.9% 2.1% Yes 19.4

≥20mm 133 3

97.8% 2.2%

Calcification Thickness

≤2mm 135 2 0.684 No 2.1 0.866

98.5% 1.5% Yes 2.1

>2mm 135 4

97.1% 2.9%
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Combined Early and Late Stroke/Calcification

Calcification Circumference

No Yes P-Value PO Stroke Mean P-Value

≤50% 158 7 0.771 No 45.2 0.799

95.8% 4.2% Yes 42.5

>50% 97 5

95.1% 4.9%

Calcification Length

<20mm 126 8 0.243 No 19.6 0.177

94% 6% Yes 15.4

≥20mm 129 4

97% 3%

Calcification Thickness

≤2mm 126 5 0.599 No 2.1 0.953

96.2% 3.8% Yes 2.0

>2mm 129 7

94.9% 5.2%
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>50% Restenosis/Calcification
>50% Stenosis

Calcification Circumference

No Yes P-Value Restenosis Mean P-Value

≤50% 152 13 0.821 <50% 44.8 0.6491

92.1% 7.9% >50% 47.9

>50% 93 9

91.2% 8.8%

Calcification Length

<20mm 124 10 0.664 <50% 19.3 0.525

92.5% 7.5% >50% 20.8

≥20mm 121 12

91% 9.0%

Calcification Thickness

≤2mm 121 10 0.825 <50% 2.1 0.789

92.4% 7.6% >50% 2.1

>2mm 124 12

91.2% 8.8%
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• 11,342 pts included from VQI database for pts who underwent TFCAS and TCAR
• Pts who had TCAR, there was no significant difference between those with >50% vs 

<50% carotid calcification
• Pts w/heavy calcification who had TFCAS, there was 50% to 60% increase in odd of 

stroke (P=0.03); stroke/TIA (P=0.13), stroke/death (P=0.039)
• TCAR demonstrated favorable outcomes compared w/TFCAS among pts 

w/calcification >50%
• Advance burden of carotid artery calcification was associated w/worse outcomes in 

pts undergoing TFCAS but not TCAR 

(Elsayed N, Malas M et al, JVS, 2022)
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The Impact of Carotid Lesion Calcification on 
Outcomes of Carotid Artery Stenting
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• AbuRahma et al demonstrated 6.3% rate of 30-day stroke in pt w/heavy 
calcified lesions vs 1.2% in those w/noncalcified or mildly calcified 
lesions (409 CAS) (AbuRahma et al, JVS, 2017)

• Similarly, Setacci reported a stroke rate of 6.5% in pt with carotid lesion 
calcification compared with 2.3% in pt without calcification (2,124 CAS) 
(Setacci C et al, Stroke, 2010)

• Katano et al showed higher 30-day and 6-month rate of any stroke or 
death after CAS (2.3% vs 12.5%) for low vs high calcified plaques 
(Katano et al, J Stroke Cerebrovasc Dis, 2014)
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Effect of Calcium on TFCAS
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• Our present study showed no significant impact on the effect 
of carotid calcium burden on both early and late clinical 
outcomes of TCAR.
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Conclusion
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