
11/22/24

1

Mahmoud Malas, MD, MHS, RPVI, FACS

What Are The Real Risk Factors For CEA, TFCAS And TCAR: Why 
Has CMS Gotten Their Risk Factors Wrong And How Have They 

Messed Up Their Reimbursement Incentives

Chief Vascular and Endovascular Surgery
Vice Chair of Surgery for Clinical Research

Director of the Center for Learning and Excellence in Vascular and 
Endovascular Research (CLEVER)
University of California San Diego

Professor of Epidemiology 
Johns Hopkins Bloomberg School of Public Health

Presenter Disclosure Information

Principal Investigator:

1. CREST  

2. ACT I

3. CAPTURE II

4. CHOICE

5. FREEDOM

6. ROADSTER

7.  SAPHIRE W

8.  ROADSTER II

9.  CREST II

10.CREST Companion Study

11. CREST H

• International Principal Investigator For  “The 
ROADSTER Long Term Follow Up”

• SVS VQI TCAR Surveillance Project (TSP) Steering 
Committee

• Silk Road Medical, Educational Grant to support 
postdoctoral fellow

Anatomical Criteria Medical Comorbidities

• Lesion at C2 or higher
• Lesion below clavicle
• Prior radical neck surgery or 

radiation
• Contralateral carotid occlusion
• Prior ipsilateral CEA
• Contralateral laryngeal nerve palsy
• Tracheostoma

• Age ≥80 yrs
• Class Ill/IV congestive heart failure
• Class II/ IV angina pectoris
• Left main/≥2 vessel coronary 

disease
• Urgent (<30 days) heart surgery
• LV ejection fraction =30%
• Recent (<30 days) myocardial 

infarction
• Severe chronic lung disease
• Severe renal disease

CMS High Risk Criteria For CAS

N=89,853

CEA 
N=67,081 
(84.7%) 

CAS
 N=13,772 

(15.3%) 

Restenosis
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Outcomes
Asymptomatic patients Symptomatic patients 

Adjusted Risk estimate* (95%CI) P- value Adjusted Risk estimate* 
(95% CI) P- value

30-day stroke 1.27 (0.54-2.98) .580 2.90 (1.06-7.94) .038
30-day mortality 1.53 (0.62-3.78) .356 6.10 (2.20-16.92) .001
30-day MACE 1.23 (0.70-2.17) .475 2.05 (1.05-3.99) .035
2-year ipsilateral 
stroke¥ 1.47 (0.67-3.22) .34 1.57 (0.60-4.11) .356

2-year stroke/death£ 1.42 (1.08-1.86) .011 1.94 (1.18-3.19) .009

2-year ipsilateral stroke 
post 30days¥ 3.49 (0.68-18.03) .136 1.56 (0.31-7.79) .586

2-year stroke/death 
post 30days£ 1.36 (0.94-1.98) .105 1.36 (0.75-2.47) .318

Total patients 4,326 with CCO, CEA=3,274, CAS=1,052

10

N=51,942

NR 
N=28,581 (55.0%) 

CEA
N=26,900 (94.1%)

CAS
N=1,681 (5.9%)

HR
 N=23,361 (45.0%) 

CAS 
N=5,349 (22.9%)

CEA
N=18,012 (77.1%)

Objective

With recent CMS approval for 
Transcarotid Artery Revascularization 
(TCAR) and Transfemoral Carotid 
Artery Stenting (TFCAS) in high and 
standard risk patients, we aim to assess 
and update the CMS guidelines using 
national data to identify high-risk 
indicators for each procedure compared 
to Carotid Endarterectomy (CEA)
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• Dataset: VQI (2016-2023) 

Inclusion 
Criteria

Anatomical 
High Risk

Medical 
High Risk

Total

199,050

CEA

122,737

TCAR

50,095

TFCAS

26,218

Results
TFCAS vs CEA Alignment with current guidelines

TFCAS aOR [CI] P value
Contralateral Occlusion

3.4% 1.24 (0.93-1.66) 0.15
Prior CEA

2.2% 1.37 (1.09-1.73) 0.007
Prior CAS

1.7% 0.68 (0.29-1.55) 0.4
Radiation

1.0% 0.42 (0.23-0.74) 0.003
Prior Neck Surgery

1.5% 0.73(0.41-1.29) 0.3
Moderate-Severe CHF (Class III, 
IV) 4.6% 1.44 (0.92-2.25) 0.11
Severe COPD (on home O2)

2.7% 1.24 (0.76-2.03) 0.4
Unstable Angina

3.8% 1.45 (0.73-2.90) 0.3
Recent MI (<6 mo.)

6.7% 1.99 (1.24-3.18) 0.004
Age (>75 y.o.)

3.2% 1.95 (1.70-2.24) <.001

Results: Stroke-death Outcomes for High-risk Patients 

TCAR vs CEA TFCAS vs TCAR
CEA TCAR aOR [CI] P value TFCAS aOR [CI] P value

Contralateral Occlusion 2.8% 2.0% 0.73 (0.55-0.98) 0.035 3.4% 1.69 (1.24-2.32) <.001

Prior CEA 1.6% 1.3% 0.82 (0.66-1.02) 0.075 2.2% 1.68 (1.29-2.18) <.001

Prior CAS 2.5% 1.1% 0.45 (0.20-1.02) 0.056 1.7% 1.51 (0.97-2.36) 0.068

Radiation 2.4% 0.7% 0.30 (0.17-0.54) <.001 1.0% 1.37 (0.72-2.61) 0.3

Prior Neck Surgery 2.0% 1.3% 0.63 (0.37-1.07) 0.089 1.5% 1.15 (0.57-2.33) 0.7

Moderate-Severe CHF 
(Class III, IV) 3.2% 2.3% 0.69 (0.44-1.09) 0.11 4.6% 2.08 (1.27-3.41) 0.004

Severe COPD (on home O2) 2.2% 2.5% 1.12 (0.73-1.72) 0.6 2.7% 1.11 (0.67-1.85) 0.7

Unstable Angina 2.6% 2.0% 0.75 (0.37-1.52) 0.4 3.8% 1.94 (0.91-4.17) 0.088

Recent MI (<6 mo.) 3.5% 3.9% 1.11 (0.70-1.77) 0.7 6.7% 1.79 (1.10-2.92) 0.019

Age (>75 y.o.) 1.7% 1.7% 1.00 (0.88-1.13) >0.9 3.2% 1.96 (1.68-2.28) <.001

Conclusion

• The definition of high-risk criteria and recent approval of TFCAS in all patients by CMS warrant 

reconsideration

• Prior surgery and radiation are appropriate high-risk criteria for CEA

• Older age and CLO are high-risk criteria for all three procedures

• TCAR had the lowest stroke/death rates for patients with CLO & prior radiation

Thank you!


