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From „From Hippocrates to Palmaz-Schatz, The history of carotid surgery“ Robicsek et al., Eur J Vasc Endovasc Surg 27, 389-397, 2004

Hans von Haberer-

Kremshohenstein performed 

the first operation to 

restore carotid continuity 

on the 

26th of October in 1914
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From „From Hippocrates to Palmaz-Schatz, The history of carotid surgery“  Robicsek et al., Eur J Vasc Endovasc Surg 27, 389-397, 2004

Hans von Haberer-

Kremshohenstein

26th of October in 1914



From “Benefit of carotid endarterectomy in patients with symptomatic moderate or severe stenosis. North American Symptomatic 
Carotid Endarterectomy Trial Collaborators.” Barnett et al. N Engl J Med 1998 Nov 12;339(20):1415-25



From “Randomised trial of endarterectomy for recently symptomatic carotid stenosis: final results of the MRC European Carotid Surgery 
Trial (ECST” Lancet 1998 May 9;351(9113):1379-87
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@ Stroke risk in the natural course….1986

Outcome in patients with asymptomatic neck bruit
(n=500), Chambers et al. N Engl J Med 1986; 315:860–5

1 year incidence rates: 
+ Cerebral ischemic events (TIA and strokes): 6%
+ Stroke: 1.7% (1% in patients without previous TIA), 5.5% in 

patients with >75% ICA stenosis  

+ Cardiac ischemic events: 7%
+ Death: 4% 

• Severe carotid-artery stenosis (P<0.0001),
• Progressing ICA stenosis (P<0.0005)
• Heart disease (P<0.0005) 
• Men (P<0.025) 



@ Stroke risk in the natural course….2010



Meta - analysis of 41 studies (1978-2009)

Summary incidence rate of ipsilateral stroke
1.7%

With a clear time dependence
Last recruitment year from 2000 onwards: 1% stroke incidence

vs
2.3% in earlier studies (p<0.001) 



From Hadar et al. Cerebrovasc Dis 2014;38:163-173







CEA plus BMT vs BMT alone:

Veteran‘s Affairs Co-operative Study (VACS): n=444 males with 50-99% ICA 
stenosis between 1983-1987, follow up until 1991
ALL patients underwent intraarterial anigography PRIOR to randomization

Asymptomatic Carotid Atherosclerosis Study (ACAS): n=1662 patients with
60-99% ICA stenosis between 1987-1993, follow up until 1997 – patients
randomized to CEA then underwent intraarterial angiography (any
angiographic related stroke were included in the ITT analysis fo surgical
morbidity and mortality)

CAVEAT: ABOUT HALF OF THE PERIOPERATIVE STROKES IN CEA PATIENTS 
IN VACS AND ACAS FOLLOWED ANGIOGRAPHY!!!



CEA plus BMT vs BMT alone:

Veteran‘s Affairs Co-operative Study (VACS): n=444 males with 50-99% ICA 
stenosis between 1983-1987, follow up until 1991
ALL patients underwent intraarterial anigography PRIOR to randomization

Asymptomatic Carotid Atherosclerosis Study (ACAS): n=1662 patients with
60-99% ICA stenosis between 1987-1993, follow up until 1997 – patients
randomized to CEA then underwent intraarterial angiography (any
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Asymptomatic Carotid Surgery Trial (ACST-1): n=3120 patients with 70-
99%  ICA stenosis between 1991-2003, follow up until 2008



Ipsilateral stroke rate at 5 years: 5.3% (1.1%/year)

Ipsilateral stroke rate at 10 years: 3.6% (0.7%/year)

Halliday et al. Lancet 2010;376:1074-84



Halliday et al. Lancet 2010;376:1074-84



CEA plus BMT vs CAS plus BMT:

TRIAL Technique, n Death/Stroke

Lexington CEA, 42 0%

CAS, 43 0%

CREST-1 CEA, 587 1.4%

CAS, 364 2.5%

ACT-1 CEA, 364 1.7%

CAS, 1089 2.9%

SPACE-2 CEA, 203 2.0%

CAS, 197 2.5%

BMT, 113 0%

Mannheim CEA, 68 1.5%

CAS, 68 2.9%



Naylor et al. Eur J Vasc Endovasc Surg 2018;55,3-81





@ Patient selection in 2017….



Clinical/imaging features associated with an increased risk of late stroke in patients with 
asymptomatic 50-99% stenoses treated medically

Silent infarction on CT yes=3.6% vs. no=1.0% OR=3.0 (1.46-6.29)

Stenosis progression Progression 1 stenosis grade OR=1.6 (1.1-2.4)
70-99% stenoses Progression 2 stenosis grade OR=4.7 (2.3-9.6)

Plaque area on CT-analysis 40-80mm2 = 1.4% HR=2.08 (1.05-4.12)
>80mm2 = 4.6% HR=5.81 (2.67-12.67)

Intra-plaque haemorrhage yes vs. no OR=3.66 (2.77-4.95) 
on MRI, 50-99% stenoses

Plaque lucency on Predominantly echolucent 4.2%      OR=2.61 (1.47-4.63)
Duplex US, 50-99% stenoses Predominantly echogenic 1.6%
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SUMMARY

1. CEA still has a high stroke prevention benefit in patients with symptomatic

stenosis of the internal carotid artery.

2. Incidence rates of strokes/TIAs significantly decreased over the last decades

under improved BMT.

3. Invasive treatment (CAS and CEA) must be performed with low

periprocedural complication rates (presumably <3%) BUT outcome of CAS 

and CEA might also improve with BMT.

4. There are meanwhile several criteria known which define „patients at risk“ 

for a stroke under BMT alone.

5. Results awaited from ACST-2, ECST-2, CREST-2, ACTRIS



Medicine‘s much hailed ability
to help the sick is fast being

challanged by its propensity to
harm the healthy.

Moynihan, Doust and Henry


