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 Carotid Bifurcation 
plaque and Stenosis is 
probably responsible 
for about 50% of 
Clinical Strokes.

 Mechanism:
1. Embolization
2. Hemodynamic 

Compromise

CAROTID STENOSIS



Therapeutic Options 2026



CEA Removes the Plaque



Carotid Artery Stenting: CAS
Compresses the Plaque

Garbage Compactor 
 



Carotid Endarterectomy CEA



Carotid Artery Stenting (with Filter CP)
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Current SVS guidelines regarding asymptomatic patients
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“Neurologically asymptomatic patients deemed “high risk” for CEA 
should be considered for primary medical management.”

“Neurologically asymptomatic patients with equal or 60% diameter 
stenosis, should be considered for CEA for reduction of long-term risk of 
stroke provided the patient has a 3- to 5-year life expectancy and 
perioperative stroke/death rates can be equal to or <3%”

Source: Ricotta JJ, Aburahma A, Ascher E, Eskandari M, Faries P, Lal BK; Society for Vascular Surgery. Updated Society for Vascular Surgery guidelines for 
management of extracranial carotid disease. J Vasc Surg. 2011 Sep;54(3):e1-31. 
Aburahma A et al. Society for Vascular Surgery clinical practice guidelines  for management of extracranial cerebrovascular disease. J Vasc Surg 2022;75:4S-22S



ESKD
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Patients with end-stage kidney disease (ESKD) on dialysis face 
significantly higher mortality than the general population, with survival 
rates much lower than those for many chronic diseases such as cancer 
or diabetes. 
The median overall survival for all dialysis patients is around five years, 
and only a small percentage survive beyond ten years. 

Survival is initially high, with about 88% of patients surviving the first 
year, but declines after the first year after starting dialysis, especially for 
those who begin treatment urgently 



ESKD Long term survival

11

Five-Year Survival Rates:
Hemodialysis (HD): ~42%
Peritoneal dialysis (PD): ~52%
Younger patients (<45 years): up to 85%
Middle-aged patients (45–64 years): ~60%
Older patients (>75 years): around 50% at one year depending on 
comorbidities



ESRD patients on dialysis have remarkably short life expectancy

Source : US Renal Data System 2008 Atlas
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Results
738,561

patients with available records 
in USRDS databases

3,610 
patients who underwent 
carotid revascularization

2,131 
asymptomatic patients

1,805 
Carotid endarterectomy 

patients

1,479 
patients deemed 

symptomatic

326 
Carotid artery stenting patients
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Perioperative results: Primary endpoints

P-value 0.81 0.690.56



6.8%
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Stroke results

P-value 0.81 0.43
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Three year Kaplan-Meier survival estimates
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* Significant at P<.0519

In multivariate analysis, age and time on dialysis remained as 
predictors of perioperative death
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NSQIP CEA, CAS data. J Vasc Surg 2021;74:195-202.
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Stroke/death and stroke/death/MI: 2.2% 
and 1.8% and 3.5% and 2.8% in the 
dialysis and nondialysis cohorts, 
respectively.

Only the 30-day portion of the SVS 
guidelines were evaluated??



21

VQI data. CEA vs TCAR vs TFCAS: J Vasc Surg 2024;80:1464-74.

CEA and TCAR had similar odds of stroke 
and death, TCAR better in patients with 
an increased risk of MI. 

In asymptomatic CKD 4/5 patients, the 5-
year survival reached 75% for CEA and 
76% for TCAR and was >70% for TCAR in 
dialysis patients: similar long-term 
survival for CEA and TCAR and worse 
survival for tfCAS patients. 

In symptomatic patients on HD there 
were no significant differences in 5-year 
survival 
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Impact of ESRD

• CKD is a known physiological high-risk factor associated with higher 
stroke and death after CEA.

• The increased occurrence of MI after CEA compared with TCAR is in 
concordance with prior literature and could be attributed to the minimally 
invasive nature of the procedure:

Shorter procedure time
Less extensive dissection 

May result in lower physiological stress and thereby reduced 
postoperative cardiac events



‘
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1,813 patients: (mean age 70.2±9.1), 
White (84.8%) and had a high prevalence of 
cardiovascular comorbidities, such as 
hypertension (90.7%), diabetes (62.5%) 
and CHF (35.4%). 
Among the entire cohort, 23.0% had a Liu 
comorbidity index ≤ 8, 35.0% had index 9 
to 12, and 42.0% had index >12. Increasing 
Liu comorbidity index was associated with 
worse survival (p<0.01)
Even in the group with Liu index≤8, survival 
was poor and was 58.8% at 3 years

Ann Vasc Surg. 2024 April ; 101: 53–61.

2024 USRDS CEA cohort. Hafeez et al 



Liu comorbidity index
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Tool used to quantify comorbidity in chronic dialysis patients, capturing baseline 
comorbidities from days 91 through 270 after dialysis initiation
The index consists of 11 comorbidity covariates, creating a 24-point scale, and is used 
to predict post-operative survival in kidney recipients older than 55 years. 
Validated using large databases and has been shown to have much greater statistical 
power than previous indices.

11 comorbid conditions used by the USRDS:
Diabetes, ASHD, CHF, PVD, CVA/TIA, dysrhythmia, other cardiac diseases (including 
pericarditis, endocarditis, myocarditis, other complications of heart disease,
heart transplant, heart valve replacement, and cardiac devices), cancer, liver disease, 
GI bleeding, and COPD.
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Carotid Endarterectomy Should Not Be Recommended to End Stage 
Kidney Disease Patients with Asymptomatic Carotid Artery Disease
Ann Vasc Surg. 2024 April ; 101: 53–61.
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2024 USRDS CEA cohort. Novel Risk Index Logistic Regression

Factors independently associated with survival



Carotid Endarterectomy Should Not Be Recommended to End Stage Kidney Disease 
Patients with Asymptomatic Carotid Artery Disease
Ann Vasc Surg. 2024 April ; 101: 53–61.27

Survival based on risk score category



Carotid Endarterectomy Should Not Be Recommended to End Stage Kidney Disease 
Patients with Asymptomatic Carotid Artery Disease
Ann Vasc Surg. 2024 April ; 101: 53–61.
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Carotid Endarterectomy Should Not Be Recommended to End Stage 
Kidney Disease Patients with Asymptomatic Carotid Artery Disease
Ann Vasc Surg. 2024 April ; 101: 53–61.
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2024 USRDS CEA cohort. Logistic regression. Hafeez et al. 

• Poor survival at 3 years even in patients with Liu index <8, and 
in low-risk group

• We were unable to identify good-risk patients with adequate 
three-year survival, suggesting that endarterectomy for 
asymptomatic disease is not suitable in the ESKD population.
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Life expectancy on dialysis
• Survival is highly individual and can range from 1 year to >30 years
• Factors influencing survival:

• Age: <45, >65
• Overall health: comorbidities
• Treatment type: PD>HD
• Compliance/adherence: timely sessions, diet, fluid restriction, etc
• Kidney transplant
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Increased Longevity on dialysis
• Technical advancements: modern HD machines and better PD 

techniques have increased safety and efficacy of therapy
• New medications: anemia management
• Uptake of clinical practice guidelines: decreased catheter use
• Increased access to transplant
• Improved allograft survival
• Decreased hospitalization rate among patients with ESRD for CV and 

infectious events
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Increased Longevity on dialysis
• Fistula First Initiative and use of autogenous access
• Pre ESRD care and earlier nephrology consultation >3months before ESRD
• Improved medical management: anemia, mineral bone disease, blood 

pressure, CV care, nutritional management, mental health support
• Comprehensive care approach

• Widespread adoption of clinical protocols to standardize care
• AI application: input specific scenario, performs calculations and displays 

estimated probability of mortality based on the entered parameters. 
• Risk report to explain the factors that contribute to the predicted risk in 

individualized cases.



My Conclusions 10 years ago

End-stage renal disease patients are a fragile patient 
population
Life expectancy is less than advocated by current guidelines 
for revascularization of asymptomatic carotid occlusive 
lesions
Carotid revascularization appears to be inappropriate in this 
group  of patients
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My Conclusions today

In recent years, the life expectancy for patients on dialysis has 
increased and is currently 5-10 years (USRDS)

As a result of improvements in care for renal failure patients, coupled 
with improvement in carotid revascularization, patients on dialysis 
can benefit from carotid revascularization, with CEA or TCAR

Individualized decision making for predicting longevity on dialysis: 
younger age, comorbidities, time on dialysis, transplant candidates?
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