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Selection of patients for carotid revascularization

Perioperative anticipated rate of 
stroke/mortality

Asymptomatic (%)

AHA 3

3

SVS 3

ESVS 3
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a Imaging/clinical criteria that might confer an increased risk of stroke
on BMT include:

• Silent infarction on CT
• Stenosis progression
• Large plaque area
• Large JBA
• Plaque echolucency
• Intra-plaque haemorrhage on MRI
• Impaired CVR
• Spontaneous embolisation on TCD
• History of contralateral TIA



Risk assessment for treatment options

 Surgical team

 Selection of patients:

 Lesion characteristics

 Patient’s comorbidities

 Surgical technique



Risk score assessment for treatment options

2017

According to the most recent models, the
expected benefit from endarterectomy is marked
in patients with a low score (i.e. <4,
corresponding to a periprocedural risk of <3%);
marginal in patients with an intermediate score
(i.e. 4-7, corresponding to a periprocedural risk
of 3-6%); and negligible in patients with a high
score (i.e. >7, corresponding to a periprocedural
risk of >6%), in which case the best medical
therapy alone should be administered.



Gupta et al. J Vasc Surg, 2013

The 30-day stroke and death incidence after CEA in asymptomatic patients is 1.3% in the United States. A risk index was developed 

classifying patients into low (<3%), intermediate (3-6%), and high (>6%) risk of 30-day stroke, MI or death.



Asymptomatic carotid
Risk stratification- Study group (May 2013-September 2017)

SCORE n (%)
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0 28

1 21
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9 9
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17 0
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TOT 831

SCORE n (%) @ 30 gg %

LOW 631 (75,9) 1 stroke minor, 1 death (other cause) 0,3

INTERMEDIATE 172 (20,7) 1 stroke minor, 1 death (other cause) 1,1

HIGH 28 (3,4) 1 stroke major, 1 death (other cause) 7,1

totale 831 6 0,7

Vascular Surgery- Florence



Risk assessment for treatment options

 Surgical team

 Selection of patients

 Surgical technique

 Embolic complications

 Ischaemic complications



Best medical therapy

Surgical technique

Intraoperative imaging

Anaesthesia

Eur J Vasc Endovasc Surg, 2005 



J Vasc Surg 2011

With the adoption of

evidence-based medical

therapy, there exists an

avenue to optimize the

care of patients with

carotid disease, to both

improve the stroke risk

reduction benefit of CEA

and the short- and long-

term cardiovascular

event rate of this at-risk

patient population

Preoperative statin and

antiplatelet use did not

affect perioperative

outcomes suggesting that

its short-term use is not

essential. In patients who

are not on statins or

antiplatelet medications,

CEA can safely be

performed before

consideration is given to

their initiation.

Ann Vasc Surg 2018



Surgical technique: embolic complications

Pratesi et al., Eur J Vasc Endovasc Surg, 2004



Adverse ischemic cerebral events
occurred in 2.4% (TIA) and 2.9%
(minor stroke) of patients and were
related to significantly more
microemboli during dissection (0.92 vs
6.91, P=0.003) but not during clamp
release or wound closure

Early distal clamp

Verhoeven et al., Stroke, 2005



Surgical technique



Primary closure

Patch

Eversion

The French experience

2017



Intraoperative imaging



Prevention of intraoperative neurological events

Embolic complications

 Surgical technique

Ischaemic complications

 Cerebral monitoring (SSEPs, NIRS, 
awake testing)

 Accurate pressure control



Intraoperative monitoring of 
carotid endarterectomy

Apinis et al., Anesth Clin, 2014

Eliminated with 
CoPaGea



Anaesthesia

Bevilacqua S. et al., Anesth Analg 2009
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GA+SSEPs CoPaGeA (awake monitoring)

In the attempt of evaluating the changes in terms of surgical and anesthetic strategy and results in last 20 years, we compared
two groups including all the patients operated on between 1996 and 1999 (1321 interventions, Group 1) and between 2013 and
2017 (980 interventions, Group 2)

Dept. Of Vascular Surgery-University of Florence

Prospective study group (1996-2016)
6636 consecutive interventions, 4739 asymptomatics



Group 1

(1321 int.)

Group 2

(980 int.)

p

General anaesthesia 1318 (99.5%) 156 (16%) <0.001

CoPaGeA (Cooperative Patient 

General Anesthesia)

- 822 (84%) <0.001

Selective shunts 85 (6.4%) 144 (14.5%) <0.001

Arterial reconstruction

- Primary closure

- Patch

- Eversion

- Bypass graft

521 (39.5%)

728 (55%)

67 (5%)

5 (0.5%)

22 (2%)

929 (95%)

26 (2.7%)

3 (0.3%)

<0.001

<0.001

0.07

n.s.

SURGICAL AND ANESTHETIC FEATURES

Prospective study group (1996-2016)

Dept. Of Vascular Surgery-University of Florence



Group 1

(1321 int.)

Group 2 

(980 int.)

p

Intraoperative neurological
events

21 (1.6%) 4* (0.4%) <0.001

30-day results Group 1 Group 2 p

Minor stroke 10 (0.8%) 2 (0.2%) 0.05

Maior stroke 3 (0.2%) 1 (0.1%) n.s.

Deaths 6 (0.4%) 4 (0.4%) n.s.

Stroke and deaths @ days 19 (1.4%) 7 (0.7%) 0.05

RESULTS

*incomplete recovery after shunting with remission within 3 hours

Prospective study group (1996-2016)

Dept. Of Vascular Surgery-University of Florence
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Prospective study group (1996-2016)

30-DAY STROKE AND DEATH RATE



How to improve intraoperative results



2009-2014, Germany 142.074 elective carotid endarterectomy procedures for asymptomatic or 
symptomatic carotid artery stenosis

Knappich C. et al., Stroke 2017

LA, patch plasty, intraoperative completion studies (DU-DSA), and perioperative antiplatelet medication 
were independently associated with lower in-hospital stroke or death rates after carotid endarterectomy



Take home message

CEA: prevention of stroke minimizing periprocedural risk < 1%



Intraoperative risk management during
asymptomatic carotid repair

- Selection of patients

- Carefull plaque assessment

- Intraoperative risk management

Decision making process



Thank you for your attention


