
L’approche du patient 
avec sténose carotidienne 

nécessitant une 
revascularisation 

coronarienne  



Conflits d’intérêts 

! BI, Sanofi-Aventis, BMS, Roche, Bayer, 
Novartis, Solvay, Allergan, Merz, Octa-
Pharma, Servier 



Objectifs 

!  Identifier les causes potentielles d’AVC 
lors de chirurgie cardiaque 

! Quantifier les risques des procédures de 
revascularisation carotidienne et 
coronarienne 

! Développer une approche clinique 
intégrée.  



Cas 1 

!  68 ans 
! DLPD, MCAS, MVAS 
! Atorvastatin, Clopidogrel, Bisoprolol 
! Admis pour AVC carotidien gauche 

mineur 
! Sténose 90% CIG 



Cas 1 

! Durant l’hospitalisation il fait un SCA. 

! Coronarographie: atteinte 
multivaisseaux---besoin de PAC 



Que faire? 
!  Endartérectomie G puis PAC? 

!  Endartérectomie G et PAC concomitants? 

!  Stent CIG puis PAC? 

!  PAC puis endartérectomie G? 

!  PAC puis stent CIG? 



Cas 2 

! Homme 69 ans 
! HTA et DLPD 
! Admis pour SCA  
! Maladie pluri-vaisseaux 
! Souffle CIG à l’examen et doppler 

confirme une sténose de 80% CIG 



Que faire? 
!  Endartérectomie G puis PAC? 

!  Endartérectomie G et PAC concomitants? 

!  Stent CIG puis PAC? 

!  PAC puis endartérectomie G? 

!  PAC puis stent CIG? 

!  PAC sans toucher aux carotides 



Introduction 
!  Les complications neurologiques 

constituaient 7.2% de tous les décès après 
les PAC dans les 70s, augmentation ad 
20% dans les 80’s. 

!  PAC= première cause d’AVC iatrogéniques 
aux E-U 

!  Mortalité majorée en cas d’AVC post PAC 
(13% vs 1.6%-Reed et al. 1988) 



Introduction 

!  L’incidence d’AVC post PAC était de 
1.6% à 5.2% dans les années 90’s 
(Hogue et al,1999).  

!  L’incidence serait en baisse:  
"  1% à 1.5% (Society for Cardiothoracic 

Surgery in Great Britain-données 
2004-2008) 

"  1.71%  (Naylor et al, 2002) 



                  Étiologie des AVC et ICT 
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In MRI veritas… 



Facteurs de risque d’atteinte SNC 
post PAC 

Aussi: tabagisme- maladie aortique-FA-atteinte tronc commun- 
circulation extracoporelle 





Facteurs les plus importants  

! HX d’AVC ou d’ICT = 8.5% vs 2.2%  

! Âge (Roach et al 1996): 
"  < 50 ans: 0.5% 
"  60-70 ans: 2-3 % 
"  > 80 ans: 8-9% 



Sténose carotidienne et PAC 
!  L’athéromatose des carotides internes est 

fréquente parmi les patients avec PAC (Naylor 
et al 2002)  

"  91% avec sténose <50%  
"  5.5% avec sténose de 50–99% unilatérale  
"  2.0% avec sténoses de 50–99% bilatérales  
"  1.5% avec une occlusion et une sténose 

contralatérale de 50-99%  
"  6% ont une sténose de 80–99% ou une occlusion  



Si on dépiste avec un doppler 

!  11.3% de sténose >70-75% (Trehan et 
al) dans la population > 60 ans 

! Peut aller de 8-20% selon les études 



L’impact d’une sténose 
carotidienne sur les AVC post PAC 
! Naylor et al (2002) ont révisé 190 000 

patients subissant un PAC et ont 
démontré que le taux d’AVC augmente 
avec une sténose carotidienne  

"  1.9% si <50%  
"  6.7% si 50–99%  
"  11.5% si occlusion 
"  33% si occlusion bil. 



Souffle carotidien 
!  La prévalence du souffle carotidien dans 

la population avec PAC  est de 9.93%. 

!  Le risque d’AVC est majoré en présence 
d’un souffle carotidien ( 5.6% vs 1.6%) 
(Naylor et al, 2002). 

! Sensibilité du souffle 63% et spécificité 
61% (Sauvé et al.) 



Maintenant, qu’en est-il des 
différentes procédures? 
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Meta-Analysis of Staged Versus Combined Carotid
Endarterectomy andCoronaryArtery BypassGrafting
Vikas Sharma, MBBS, Salil V. Deo, MS, MCh, Soon J. Park, MD, and Lyle D. Joyce, MD
Division of Cardiovascular Surgery, Mayo Clinic, Rochester, Minnesota; and Department of Cardiovascular Surgery, Adventist
Wockhardt Hospitals, Surat, Gujrat, India

Background. The multiple options in the manage-
ment of patients with concomitant carotid and coronary
artery disease (CAD) make it difficult to find a clear
consensus regarding the ideal surgical strategy. We
performed a meta-analysis of studies comparing early
outcomes of synchronous and staged approach of ca-
rotid endarterectomy and coronary artery bypass
grafting.

Methods. All English language publications were
searched using the terms “carotid artery disease,” “coro-
nary artery disease,” “carotid endarterectomy,” and “coro-
nary artery bypass grafting” alone or in combination. The
endpoints studied were early mortality, major stroke, and
major postoperative morbidity; myocardial infarction (MI)
and stroke, and combined early mortality or stroke. Early
events were compared using pooled estimates of risk ratios
(RR) (random effects model) utilizing the inverse-variance
method.

Results. Twelve studies were identified with a total of
17,469 and 7,552 patients in the combined and staged
group, respectively. The pooled analysis revealed no dif-
ference in the early mortality (RR 1.36 [0.78, 2.36]; p [ 0.27),
post operative stroke (RR 1.14 [0.99, 1.31], p [ 0.07), com-
bined earlymortality or stroke (RR 1.08 [0.98, 1.20], p[ 0.11)
and combined endpoint of MI or stroke (RR 0.75 [0.48,
1.17; I2 [ 11%], p [ 0.2) between the 2 surgical approaches.
Conclusions. Our meta-analysis of observational studies

suggests comparable outcomes in combined and staged
approach for synchronous carotid and coronary artery dis-
ease. Hence, the 2 strategies can be used interchangeable in
the clinical practice, with each having specific applications
linked to specific clinical conditions. A randomized trial
is warranted to answer this question definitively.

(Ann Thorac Surg 2014;97:102–10)
! 2014 by The Society of Thoracic Surgeons

The association between carotid artery stenosis and
cardiac disease is commonly encountered in clinical

practice. Approximately 28% of patients who are candi-
dates for carotid endarterectomy (CEA) have significant
coronary artery disease; 12% of patients undergoing
myocardial revascularization are noted to have significant
carotid artery stenosis [1, 2]. The surgical management of
synchronous carotid and coronary artery (CAD) disease
has been a constant challenge to clinicians for decades. In
the absence of randomized controlled trials, guidelines
regarding the management of these patients are based on
data from single-center retrospective studies. The multi-
tude of options in the surgical management of both
conditions makes it difficult to obtain a clear consensus
regarding the best clinical approach. The presence of
significant carotid disease, especially in patients with
high-risk morphology, is an important incremental risk
factor for the development of stroke after coronary artery
bypass grafting (CABG) and needs either concomitant or
staged surgical correction [3, 4].

We performed a systematic review of literature and
meta-analysis to compare staged intervention with syn-
chronous management in patients with concomitant

carotid and coronary artery disease, considering early
mortality and stroke as the important primary endpoints.

Material and Methods

Eligibility Criteria
Randomized controlled trials or observational studies
met the following criteria: (1) patients with combined
coronary artery and significant carotid artery disease;
and (2) comparison of synchronous and staged CABG
and CEA. Non- English language, review articles, and
editorials were excluded. Care was taken to ensure that
studies selected did not result in duplication of data.
Studies that did not separate results for combined and
staged CABG and CEA or compared the combined
procedure with either CABG or CEA alone were
excluded.

Search Strategy
A literature search was done using MEDLINE, EMBASE,
and Web of Science to identify relevant articles from 1990
to 2012. Search terms used the controlled vocabularies of
MEDLINE and EMBASE alone or in combination with
text words including “carotid artery stenosis,” “coronary
artery disease,” “coronary artery bypass grafting,” and
“carotid endarterectomy.” References from the selected
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Early mortality and stroke included interval events in
only 3 studies [15, 16, 21] when the second stage surgery
was performed during same hospitalization, while only
early postoperative events were included in the analysis
in the remaining 9 studies [13, 14, 17–20, 22–24].

Ten studies [13–20, 22, 23] discussed the common
endpoint of early death or stroke, which was not different
between the 2 groups (RR 1.08 [0.98, 1.20], p ¼ 0.11) (Fig 4).
The study by Gopaldas and colleagues [23] contributed
significantly to this pooled ratio but there was no
advantage of 1 approach over the other even after
removing this study from the analysis (RR 1.24 [0.74, 2.08],
p ¼ 0.41).

Postoperative acute MI data were reported by 7 studies
[13, 15–17, 19, 20, 22]. A pooled estimate of combined
endpoint of stroke and AMI, was similar between the
groups (hazard ratio 0.75 [0.48, 1.17; I2 ¼ 11%] p ¼ 0.2)
(Fig 5).

Comment

The timing of surgical intervention for concurrent
carotid and coronary artery disease is a matter of
ongoing debate. Overall, carotid stenosis exceeding 50%
may be expected to occur in about 20% of the CABG
population [26]. Maintenance of adequate cerebral
perfusion on cardiopulmonary bypass may be difficult
while performing CABG in patients with severe carotid
disease. Vascular surgeons are reluctant to perform
CEA prior to CABG for fear of perioperative myocardial
infarction. A systematic review published earlier re-
ported comparable outcomes in staged and synchro-
nous approaches [27]; however, they included studies
reporting results of only 1 modality of therapy and
pooled such single-arm studies to obtain their effect
estimate which may lead to increased heterogeneity. In
the absence of a randomized controlled trial, pooling

data from studies reporting results of both procedures
is in our opinion the best method to obtain reliable
information.
Our analysis supports the safety of a combined

approach with an equivalent risk of adverse events. In a
few studies, patients in synchronous cohorts were sicker
with higher comorbidities, higher New York Heart
Association class, and higher atherosclerotic burden.
Although patients undergoing combined CEA and CABG
had higher preoperative risk factors, the combined
approach was performed with comparable rates of mor-
tality and major cardiovascular morbidity in the early
postoperative period. This contrasts with the previous
meta-analysis where a combined approach was associ-
ated with a higher mortality [28]. A refinement of surgical
technique and medical therapy could be the explanation,
as was apparent from our stroke analysis. Takach and
colleagues [16] demonstrated that a synchronous CEA
and CABG procedure had worse outcomes before 1986
whereas, after that outcome was similar. A combined
approach might especially be beneficial in patients
undergoing CABG who are symptomatic from a neuro-
logic standpoint or the morphology of the carotid lesions
suggests high risk of embolization; ie, ulcerated plaque,

Table 2. Preoperative Major Comorbidities of Included Studies

Study

Number of Patients
Unstable Angina/
Previous MI (%)

Left Main/Triple
Vessel (%) Low EF

Combined Staged Combined Staged Combined Staged Combined Staged

Carrel et al 1992 [13] 52 45 33 33/42 0.12
Coyle et al 1995 [14] 65 45 NA NA NA NA NA NA
Giangola et al 1996 [15] 28 29 67 69 18 17
Takach et al 1997 [16] 255 257 31a/4.7 6a /4.7 29 25 0.30a 0.19 a

Peri!c et al 1998 [17] 48 147 67a /65 35a /64 35/100 15/100 0.35 0.22
Brow et al 1999 [18] 23 12 44a /NA 33a /NA NA NA 0.13 0.11
Chiappini et al 2005 [19] 140 62 29a /43a 19a /29a 30a 16a 0.07 0.08
Hudorovi!c et al 2006 [20] 30 23 NA NA NA/40 NA/39 0.43 0.26
Iyem & Buket 2009 [21] 40 40 18/18 23/15 23 20 0.45 " 0.16b 0.47 " 0.09b

Park et al 2011 [22] 37 34 28/11 21/12 NA/78 NA/91 0.57 " 0.13b 0.56 " 10b

Gopaldas et al 2011 [23] 16,639 6,153 NA NA NA NA 0.21c 0.23c

Kovacevic et al 2012 [24] 112 723 NA/18 NA 21 NA 0.28 NA

a p < 0.05. b Mean EF " SD. c Percent of patients in congestive heart failure.

EF ¼ ejection fraction; MI ¼ myocardial infarction; NA ¼ not available.

Table 3. Pooled Incidence Rates of the Important Endpoints
Analyzed; A Pooled Weighted Analysis (Freeman Tukey
Double-Arc Sine Method) Has Been Utilized and Results Are
Presented With 95% Confidence Intervals

Endpoint Combined Approach Staged Approach

Early Mortality 4 (2.6%-5.6%) 3.4 (1.9%-5.2%)
Stroke 4.3 (2.8%-6.1%) 1.9 (0.9%-3.3%)
Mortality/stroke 7.9 (5.9%-10.1%) 6.2 (4%-8.7%)
AMI/stroke 6.9 (4.8%-9.2%) 10.1 (5.9%-15.1%)

AMI ¼ acute myocardial infarction.
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carotid disease.17,18 If carotid disease was an important 
cause of post-CABG stroke, one would expect quite a num-
ber of patients to develop a stroke in the territory of the 
contralateral (nonoperated) but still severely stenosed 
carotid artery. In fact, virtually no studies report any such 
events.17,18 The sixth issue in this debate is the fact that a 
number of studies are now beginning to report extremely 
low rates of stroke in patients with an asymptomatic carotid 
disease who then undergo isolated CABG (Table 2). In the 
4 series detailed in Table 2 (204 patients) not one stroke 
complicated any isolated CABG procedure.15,19-21 To this 
observer, the evidence supporting a causal association 
between stroke after CABG and asymptomatic carotid 
disease is becoming increasingly tenuous.

The situation regarding the relatively rare scenario of 
having a symptomatic CABG patient with a recently symp-
tomatic carotid stenosis is, however, a totally different situ-
ation. Here, there is an urgent need to treat the carotid lesion 
as soon as possible because the highest risk of stroke is in 
the first few days/weeks after symptom onset.22 In this situ-
ation, there is no doubt that carotid revascularization is 
appropriate. In one of the few studies to document stroke 
risk following isolated CABG in patients with a symptom-
atic carotid stenosis, the risk of stroke was 18% (5/28) in 
patients with a unilateral lesion and 26% (5/19) in patients 
with severe bilateral disease.23

CEA or CAS?
Notwithstanding this author’s opinions regarding the role 
of asymptomatic carotid disease, if you do subscribe to the 
belief that carotid disease is an important cause of post-
CABG stroke, is there any evidence that staged or synchro-
nous procedures are preferable, and has CAS replaced CEA 
as the intervention of choice? The decision to perform either 
staged or synchronous CEA/CAS has been the subject of 
numerous systematic reviews,17,18,24,25 the results of which 
are summarized in Table 3. Note that mortality was high-
est following staged CAS + CABG (5.5%). The risks of 

death/ipsilateral stroke and death/any stroke were similar 
for synchronous and staged CEA strategies and also similar 
to those observed following staged CAS + CABG. Note that 
approximately 9% of patients either died or suffered a stroke 
in the perioperative period, whatever operative strategy was 
used. Finally, 9% to 11% of patients either died or suffered 
a stroke or myocardial infarction within 30 days. The lowest 
procedural risks (across all categories) were observed in 
patients undergoing synchronous CEA + OPCAB.

Table 3 does, however, raise a number of issues. First 
is a note of caution regarding the introduction of bias. 
Synchronous procedures tended to be more likely to be the 
procedure of choice in unstable cardiac patients, those with 
a history of prior stroke/TIA, and those undergoing urgent 
procedures.17,18 Staged CEA-CABG tended to be the pre-
ferred intervention in less urgent patients and in those who 
were neurologically asymptomatic. Second, relatively few 
studies have reported outcomes following synchronous 
CEA + OPCAB. The extremely good results detailed in 
Table 3 may, therefore, reflect reporting/selection bias, but 
it clearly requires further study. One (somewhat cynical) 
interpretation of the data regarding the outcomes after CEA + 
OPCAB may be that the performance of CEA may have 
been irrelevant as most of the stroke prevention was prob-
ably achieved by not cannulating or manipulating the ath-
eromatous aorta. Third is the problem regarding the accuracy 
of data relating to staged procedures. Very few studies (espe-
cially retrospective reviews) are able to accurately and reli-
ably capture patients who do not go on to receive their second 
procedure because of an adverse event happening within 
30 days of the first operation. Most studies only document 
outcomes in patients who actually underwent both planned 
interventions, thereby, introducing the potential for under-
reporting adverse events. Fourth is the effect of case mix 
in those studies comprising the systemic review on staged 
CAS + CABG.25 This particular cohort of patients was 
different from all the others, in that 87% were neurologi-
cally asymptomatic, and 82% had unilateral carotid steno-
ses. Given the controversy over whether an asymptomatic 
unilateral carotid stenosis is associated with an increased 
risk of post-CABG stroke, the 9% death/stroke rate observed 
in the systematic review following CAS + CABG (Table 3) 
suggests that little benefit (in terms of perioperative stroke 
prevention) was accruing to the patient.

Not included in the various systematic reviews was the 
2008 US Nationwide Inpatient Sample (NIS), which pub-
lished in-hospital rates of death and stroke in 27 084 patients 
undergoing CABG and carotid revascularization by either 
CEA or CAS.26 No 30-day end-point data were provided, 
the term CEA-CABG included any patient undergoing 
staged or synchronous CEA, and only those patients under-
going CEA or CAS on the same admission in which they 
underwent their CABG were captured. Accordingly, the 

Table 2. Recently Published Rates of Stroke in Patients 
With Asymptomatic 70% to 99% Stenoses Not Undergoing 
Prophylactic Carotid Revascularization Prior to CABG

Author Year n Stenosis
Unilateral/
Bilateral

Stroke 
Rate

Ghosh et al19 2005 50 70%-99% Unilateral 20, 
Bilateral 30

0%

Manabe et al20 2008 42 50%-99% Unilateral 0%
Baiou et al21 2009 61 70%-99% Unilateral 0%
Li et al15 2009 51 70%-99% Unilateral 0%

Note: CABG = coronary artery bypass grafting.

Des données récentes suggèrent que l’impact  
d’une sténose carotidienne asymptomatique serait  
moindre qu’avant… 
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Abstract Objectives: To determine the overall operative risk of cardiovascular events in
patients with combined cardiac and carotid artery disease undergoing staged carotid artery
stenting (CAS) and coronary artery bypass grafting (CABG).
Design: Systematic review of operative risks reported in all published studies of CAS plus CABG
procedures.
Results: Eleven eligible, published studies were identified which reported data on 760 CAS plus
CABG procedures. The majority of patients (87%) were neurologically asymptomatic and 82%
had unilateral carotid stenoses. Overall mortality was 5.5% (95% confidence interval, CI: 3.4e
7.6), the risk of suffering an ipsilateral stroke was 3.3% (95% CI: 1.6e5.1) and the risk of suffering
‘any’ stroke was 4.2% (95% CI: 2.4e6.1), while the 30-day risk of myocardial infarction (MI) was
only 1.8% (95% CI: 0.5e3.0). However, the 30-day death and ipsilateral stroke rate was 7.5%
(95% CI: 4.5e10.5) and the 30-day risk of death and any stroke was 9.1% (95% CI: 6.1e12.0), while
the 30-day of death/stroke/MI was 9.4% (7.0e11.8). Cumulative risks in studies where patients
underwent CABG within 48 h of CAS were not higher than in comparable studies where CABG
was delayed by more than 2 weeks.
Conclusions: In a cohort of predominantly asymptomatic patients with unilateral carotid disease,
the 30-day risk of death/any stroke was 9.1%. These data are comparable to previous systematic
reviews evaluating the roles of staged and synchronous carotid endarterectomy (CEA) plus CABG,
and suggest that staged CAS plus CABG is an attractive and less invasive alternative to CEA plus
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Figure 1 Forest plots detailing risks of death, any stroke, ipsilateral stroke and MI in the constituent studies. Data relate to the
time from CAS to 30 days after CABG.
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Figure 1 Forest plots detailing risks of death, any stroke, ipsilateral stroke and MI in the constituent studies. Data relate to the
time from CAS to 30 days after CABG.
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disease within the aortic arch.30 It, therefore, seems intu-
itive that any strategy that involves minimal mobilisation,
dissection and cannulation of the aortic arch is likely to
reduce the risk of procedural stroke. The relatively small
number of patients undergoing CEA plus OFF-CABG in the
systematic review (n Z 324) allows the reader to only
speculate about whether this is a real finding, or whether it
is simply the result of extreme case selection or publication
bias. Interestingly, no studies (to date) have evaluated
outcomes following CAS plus OFF-CABG.

In the interim, how should the data from the current
systematic review be interpreted? One obvious interpreta-
tion will be that the available evidence suggests that staged
CAS plus CABG exhibits similar safety profiles to the more
conventional staged and synchronous surgical procedures.
If true, the less invasive intervention will become an
attractive alternative to those who believe that some sort
of prophylactic carotid intervention is appropriate, espe-
cially in neurologically asymptomatic individuals where
a delay in performing the CABG procedure is more
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Figure 2 Forest plots detailing risks of death/ipsilateral stroke, death/any stroke and death/any stroke/MI in the constituent
studies. Data relate to the time from CAS to 30 days after CABG.
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Figure 2 Forest plots detailing risks of death/ipsilateral stroke, death/any stroke and death/any stroke/MI in the constituent
studies. Data relate to the time from CAS to 30 days after CABG.
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AVC, décès ou IM (Naylor et al- 
méta-analyse 2010) 

!  CEA + PAC synchrones sous pompe = 9.5% 

!  CEA + PAC synchrones off-pompe = 3.6% 

!  CEA puis PAC = 10.2% 

!  PAC puis CEA = 5.0-7.3% 

!  Stent CI puis PAC = 9.4% 



acceptable (thereby allowing patients to be on aspirin and
clopidogrel for a longer period of time). However, the
reader is urged to review the literature more critically
before making this otherwise overly simplistic conclusion.

Previous systematic reviews encountered considerable
bias regarding case mix in studies comparing synchronous
and staged CEA plus CABG.2,3 In one of the largest studies
reporting outcomes following synchronous CEA plus CABG
(n Z 255) and staged CEAeCABG (n Z 257), Takach et al.31

observed that unstable or urgent cases tended to undergo
synchronous operations, while staged interventions tended
to be undertaken in less severe cases. Of most practical
importance is that none of the patients undergoing staged
CEAeCABG in Takach’s series had unstable angina. Such
a degree of case selection will, of course, influence
outcomes.

A similar tendency towards bias is also present in the
current systematic review. Between 80 and 90% of patients
undergoing staged CAS plus CABG were either neurologi-
cally asymptomatic (87%) or had a unilateral carotid
stenosis (82%). Systematic reviews2,3 of patients undergoing
synchronous CEA plus CABG (currently the commonest way
of dealing with coexistent carotid and cardiac disease)

Table 3 Peri-operative outcomes for synchronous CEAþ CABG, staged CEAþ CABG, reverse-staged CABGþ CEA, synchronous
CEAþOFF-pump CABG and staged CASþ CABG

Operative mortality Death" Ipsilat CVA Death" any CVA DEATH" any CVA"MI

(1) Synchronous
CEAþ CABG

CEA pre-bypass
Observed risk 245/5386 307/4189 442/5386 395/3426
Risk% (95%CI) 4.5% (3.9e5.2) 7.3% (6.4e8.2) 8.2% (7.1e9.3) 11.5% (10.1e13.1)
Heterogeneity (pZ) 0.1469 0.0423 0.0000 0.0000

CEA performed on bypass
Observed risk 40/844 52/807 68/844 26/273
Risk% 4.7% (3.1e6.4) 6.4% (4.7e8.2) 8.1% (5.8e10.3) 9.5% (5.9e13.1)
Heterogeneity (pZ) 0.1802 0.3732 0.0770 0.3399

(2) Synchronous CEAþ
off-pump CABG

Observed risk 5/324 5/318 7/318 11/309
Pooled risk (%) 1.5% (0.3e2.8) 1.6% (0.4e2.8) 2.2% (0.7e3.7) 3.6% (1.6e5.5)
Heterogeneity (pZ) 1.00 1.00 1.00 0.99

(3) Staged CEAeCABG
Observed risk 36/917 39/809 56/917 72/709
Risk% 3.9% (1.1e6.7) 4.8% (2.8e6.8) 6.1% (2.9e9.3) 10.2% (7.4e13.1)
Heterogeneity (pZ) <0.0001 <0.0001 <0.0001 <0.0001

(4) Reverse-staged
CABG-CEA

Observed risk 6/302 3/87 22/302 11/221
Risk% 2.0% (0.0e6.1) 3.4% (0.0e9.8) 7.3% (1.7e12.9) 5.0% (0.0e10.6)
Heterogeneity <0.0001 0.0060 <0.0001 0.0102

(5) Staged CASþ CABG
Observed risk 42/760 47/627 69/760 61/649
Risk% 5.5% (3.4e7.6) 7.5% (4.5e10.5) 9.1% (6.2e12.0) 9.4% (7.0e11.8)
Heterogeneity 0.50 0.16 0.12 0.33

Table 4 30-day outcomes following CASþ CABG stratified
for whether CABG was performed <48 h of CAS or >2 weeks
of CAS

Endpoint CABG <48 h of CAS CABG >2 weeks
of CAS

nZ 104 579
Death 5/104 (4.8%

(95%CI 0.0e11.4))
31/579 (5.4%
(95%CI 2.5e8.3))a

Death/
ipsilateral
stroke

6/104 (5.8%
(95%CI 0.0e12.8))

46/523 (8.8%
(95%CI 4.9e12.6))a

Death/any
stroke

6/104 (5.8%
(95%CI 0.0e12.8))

50/579 (8.6%
(95%CI 5.3e11.9))a

Death/stroke/
MI

7/104 (6.7%
(95%CI 0.0e15.2))

39/517 (7.5%
(95%CI 5.4e9.7))a

a Note that the denominator varies between endpoints as not
all studies reported all of this information.
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Is There Any Benefit From Staged Carotid and Coronary
Revascularization Using Carotid Stents?

A Single-Center Experience Highlights the Need for a Randomized
Controlled Trial

Marc S. Randall, MRCP; Fiona M. McKevitt, MRCP; Trevor J. Cleveland, FRCS, FRCR;
Peter A. Gaines, FRCP, FRCR; Graham S. Venables, DM, FRCP

Background and Purpose—To assess the benefits of carotid artery stenting before coronary artery bypass surgery to
reduce the risk of stroke occurring during the cardiac procedure.

Methods—A prospective cohort study was performed in patients undergoing carotid artery stenting before coronary artery
bypass surgery, or combined bypass and valve replacement procedures, to assess the procedures effectiveness in stroke
prevention. Outcome measures including 30-day post stenting and cardiac surgery neurological complication and
all-cause mortality rates were assessed.

Results—A total of 52 patients were included. Two patients underwent aortic valve replacements at the same time as
coronary revascularization. No neurological complications occurred because of the stenting procedure. One cardiac
death not related to coronary artery bypass surgery occurred in the 30-day follow-up period for the stent procedure. An
additional 6 (11.5%) outcome events (3 strokes and 3 deaths) occurred in the 30-day follow-up period after the cardiac
procedure. Three patients died of cardiac causes while awaiting their cardiac bypass procedure.

Conclusions—Our results are comparable to those in patients that undergo staged or combined carotid endarterectomy
before cardiac surgery. Our small cohort study adds to the limited world literature on the subject but is not sufficiently
powered to recommend alterations in practice. (Stroke. 2006;37:435-439.)

Key Words: cardiac bypass ! carotid endarterectomy ! stents

Perioperative stroke and ischemic encephalopathy are 2
well-recognized complications of coronary artery bypass

grafting (CABG) and heart valve replacement surgery. The
risk of stroke in the perioperative period has remained !2%
for the past 3 decades. The presence of carotid disease in
patients undergoing coronary artery bypass surgery has been
shown to increase this risk of perioperative stroke from the
cardiac procedure 3-fold.1 This finding provided a logical
reason for the initial trials of combined or staged carotid
endarterectomy in these patients in an attempt to reduce
perioperative mortality. The contribution of the carotid dis-
ease in direct causation of perioperative stroke has been
difficult to prove. It has been hypothesized that significant
carotid disease exacerbated the effects of periods of intraop-
erative hypotension during cardiac bypass, resulting in rela-
tive cerebral hypoperfusion causing intraoperative stroke.
However, it is also conceivable that the presence of high-

grade carotid disease is purely an indicator of higher cardio-
vascular morbidity in these patients. Intraoperative monitor-
ing using transcranial Doppler ultrasound has demonstrated
that atheroembolism occurring as a result of aortic cross-
clamping is common and also contributes to the intraopera-
tive stroke risk.2 It is conceivable, although unproven, that
stenotic carotids may have protected a subgroup of patients
from embolic neurological complications. What is now clear
is that the etiology of stroke during cardiac surgery is multifac-
torial, and carotid stenosis is likely to play only a minor part.3

Despite this, some cardiac surgeons remain reluctant to
operate on patients with carotid disease and recommend
combined or staged carotid endarterectomy in all patients
with carotid artery disease to reduce the risks of perioperative
stroke. Other centers reserve this procedure only for patients
with recent neurological symptoms.4 Supportive data in the
form of a randomized controlled trial are lacking for either of
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cause of death. This was the only event occurring not related
to a cardiac procedure occurring within 30 days of stenting.
Two additional cardiac deaths occurred before the cardiac
surgery being performed at 56 days and 59 days, respectively.
One patient experienced delay to cardiac surgery because of
worsening cardiac function, and the other experienced a fatal
myocardial infarction, at another institution, 3 days before his
cardiac surgery, 59 days after the stenting procedure.

Combined 30-day outcomes for the carotid stenting proce-
dure and cardiac procedure include 3 strokes (1 minor and 2
major nondisabling), all ipsilateral to the stented vessel, 2
cardiac deaths, and 2 stroke-related deaths (1 ischemic and 1
hemorrhagic) occurring in the 30-day postoperative period
for the cardiac procedure. Only 1 of these procedural strokes
occurred at the time of the cardiac operation; this patient was
unrousable after anesthetic and eventually died 28 days later.
The 1 minor and 2 major strokes occurred between 24 hours
and 48 hours after the bypass procedure. On an intention-to-
treat basis and including all stroke, cardiac death, and deaths
in those patients awaiting treatment, the overall event rate for
stroke and all death is 19.2% (10 of 52) with an ipsilateral
stroke and stroke death rate of 7.7% (4 of 52). The stroke and
all-cause mortality for patients who underwent both proce-

dures is 14.3% (7 of 49), with ipsilateral stroke and stroke
death rate being 8.2% (4 of 49).

Discussion
The benefits of carotid intervention in symptomatic carotid
disease are well documented and accepted.9,13 The recently
published asymptomatic carotid surgery trial has now high-
lighted the benefits that endarterectomy may offer in a
selected group of patients diagnosed with asymptomatic
carotid stenosis.14 The place for carotid intervention in
asymptomatic patients routinely before CABG and cardiac
valve replacement remains controversial, particularly because
it is still unclear what additional workload carotid interven-
tion before coronary artery bypass surgery would place on
overstretched vascular services. The most recent statistics
compiled by the Society of Cardiothoracic Surgeons of Great
Britain and Ireland show that 25 277 CABG procedures were
performed in the United Kingdom in 2003. Limited angio-
graphic data are available on the frequency of concurrent
carotid disease in those patients undergoing CABG so direct
estimates of the number of these patients requiring interven-
tion cannot be made. However, it is known that the preva-
lence of significant carotid disease (!50%) in patients with
triple vessel coronary disease is "25%,15 which suggests that
up to 6000 procedures may be required per year in the United
Kingdom for benefit to be shown from carotid intervention.

The most robust data set available in this regard is the
recently published systematic review of case series and trials
of endarterectomy and coronary surgery performed by Naylor
et al.5,16 This work confirmed the historical data in Brener’s
article from 1987.1 They demonstrated that stroke risk is
#1.8% in patients with no significant stenosis (#50%),
increasing to 5.2% in patients with bilateral carotid disease
and 11.2% in patients with a unilateral carotid occlusion.
These historical outcome data can be compared with studies
assessing patients who have undergone combined and staged
carotid endarterectomy or stenting. Published case series and
systematic reviews report complication rates of stroke and
death with combined and staged procedures ranging from
2.4% to 17.7%.17–22 Naylor’s systematic review suggests that
the 30-day stroke risk, including both operative procedures, is
5.4% (CI, 3.4 to 7.2) for a combined and 3.7% (CI, 1.8 to 5.5)
for a staged procedure.5 If we are to include stroke and death
from any cause, the respective rates become 9.5% (CI, 7.2 to
11.8) for synchronous and 6.6% (CI, 4.4 to 8.8) for a staged
procedure.5 These figures were derived from the selected and

TABLE 1. Baseline Characteristics

n$52

Age (mean) 68

Male:female 45:7

Carotid treated left:right 36:16

Delay between carotid and cardiac operation (range) 2–60 days

Combined stenosis (mean/median/range) % 165/170/105–195

Treated vessel stenosis (mean/median/range) % 83/80/65–99

Contralateral preocclusive 99% or occluded 100% 20 (38.4%)

Symptoms within 6 months 4 (7.6%)

Hypertensive 40 (76.9%)

Hypercholesterolemia* 47 (90.4%)

Diabetes 16 (30.7%)

Smoker (current or previous) 46 (88.4%)

Technical

Carotid wall stent 47 (90%)

Protection device used 36 (69.2%)

Combined aspirin and clopidogrel 43 (82.7%)

*Total cholesterol !5 mmol/L.

TABLE 2. Outcomes

Events Within 30
Days of Stenting

Before CABG

Events !30
Days After Stent

Before CABG

Perioperative Events
Within 30 Days

of CABG

Combined
Total Outcome

All Events

% (n) 95% CI % (n) 95% CI % (n) 95% CI % (n) 95% CI

Minor stroke 0 0–5.7 0 0–5.7 1.9 (1) 0.3–10.1 1.9 (1) 0.3–10.1

Major stroke 0 0–5.7 0 0–5.7 3.8 (2) 1.0–12.9 3.8 (2) 1.0–12.9

Stroke death 0 0–5.7 0 0–5.7 3.8 (2) 1.0–12.9 3.8 (2) 1.0–12.9

Other death 1.9 (1) 0.3–10.1 3.8 (2) 1.0–12.9 3.8 (2) 1.0–12.9 9.6 (5) 4.1–20.6

Stroke and death 1.9 (1) 0.3–10.1 3.8 (2) 1.0–12.9 13.5 (7) 6.6–25.2 19.2 (10) 10.7–31.8
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Lignes directrices Américaines 

!  IIa: Le Dépistage par Doppler carotidien 
est raisonnable  avant un PAC électif 
pour les patients de plus de 65 ans et/
ou avec une atteinte du tronc commun, 
une MVAS périphérique, une histoire 
de tabagisme actuel ou ancien, un 
antécédent d’AVC ou d’ICT ou un 
souffle carotidien (Evidence C) 



Lignes directrices Américaines 

!  IIa: La revascularisation carotidienne par 
endarterectomie ou stenting (avec 
protection embolique) avant ou de façon 
concomitante avec un PAC est 
raisonnable pour les patients avec une 
sténose carotidienne de plus de 80% 
avec un événement ischémique rétinien 
ou hémisphérique ipsilatéral dans les 
derniers 6 mois. (Evidence C). 



Lignes directrices Américaines 

!  IIb: Pour les patients avec une sténose 
carotidienne asymptomatique, même 
sévère, la sécurité et l’efficacité d’une 
revascularisation carotidienne avant ou 
de façon simultanée à un PAC ne sont 
pas bien établies (Evidence C). 





Cas 
!  68 ans 
!  DLPD, MCAS, MVAS 
!  Atorvastatin, 

Clopidogrel, Bisoprolol 
!  Admis pour AVC 

carotidien gauche 
mineur 

!  Sténose 90% CIG, 
SCA et atteinte 
plurivaisseaux 

!  Homme 69 ans 
!  HTA et DLPD 
!  Admis pour SCA  
!  Maladie pluri-

vaisseaux 
!  Souffle CIG à 

l’examen et doppler 
confirme une sténose 
de 80% CIG 



Take home message 
!  Population MCAS avec PAC = risque élevé 

d’AVC. 

!  La majorité des AVC ne sont toutefois pas liés 
à une sténose carotidienne. 

!  Une sténose carotidienne augmente le risque 
d’AVC en post op (1-2% vs 6-7%) 

!  Un dépistage n’est pas recommandé pour les 
sténoses asx (ma recommandation 
personnelle). 



Take home message = sténose 
carotidienne symptomatique 
!  Endartérectomie avant PAC =  

"  moins d’AVC 
"  Davantage d’IM 

!  PAC avant endartérectomie = 
"  Moins d’IM 
"  Davantage d’AVC 

!  CHX combinées =  
"  Courage 
"  Moins d’IM, d’AVC ou décès dans certaines séries 

mais résultats moins convaincants dans d’autres 
avec + d’AVC et de décès 



Take home message = sténose 
carotidienne symptomatique 
! Stent pré-PAC:  

"  Pas d’étude randomisée comparative avec 
l’endartérectomie dans le contexte de PAC. 

" Davantage d’AVC mais moins d’IM 
qu’endartérectomie en dehors de ce 
contexte. 

"  Problématique de la double thérapie 
antiplaquettaire pré-PAC. 



Take home message = sténose 
carotidienne symptomatique 

! Pour la majorité des cas, je préfère 
l’endartérectomie avant le PAC… 



Take home message = sténose 
carotidienne asymptomatique 

In dubio abstine 

Primum non nocere 



Fin… 


