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The asymptomatic severe carotid artery stenosis must be
always treated before the cardiac surgery
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IMPORTANCE OF THE PROBLEM

Carotid artery stenosis (CAS) ranges from 7% to 9%
in patients over the age of 65; (1) the presence of
asymptomatic stenosis varies according to age (0.5%
at the age of 60, and about 10% over 80). Its incidence
may increase up to 62% in patients undergoing coro-
nary surgery (CRS), and severe unilateral CAS occurs
in about 10% (13-14% with 3-vessel or left main coro-
nary artery disease), and bilateral in 2%. (2) These
stenosis are associated with increased risk of stroke
and of death due to vascular causes. (3)

The risk of stroke is estimated at 2-3% per year
for stenosis > 50%, and increases according to steno-
sis degree. The severity of the blockage should not be
taken only as a binary concept, since the incidence of
homolateral stroke in 5 years is related to the block-
age degree (14.8% for blockages of 60-74%, 18.5% for
blockages of 75-94%, 14.7% for those of 95-99%, and
9,4% for occlusions), and also to the characteristics of
the plaque, although these findings were more evi-
dent in symptomatic patients. (4-6)

On the other hand, a greater incidence of vascu-
lar events –mainly cardiac events– has been found
in patients who had irregular or ulcerated carotid
plaques. (7)

It is important to remember that out of 18% risk
of stroke in 5 years, only 9.9% is usually related to a
large vessel, 6.0% is a lacunar defect, and 2.1% is a
cardioembolic stroke (8), and that stroke incidence
caused by large vessels disease is also influenced by
other conditions that increase the risk, such as silent
infarctions, diabetes, and stenosis degree.

It is known that while the infarction and other
causes not related to stroke are the main causes of
death in CAS patients, strokes are the second major
adverse event, although only 30-50% of them can be
attributed to homolateral carotid artery disease. (8)

The presence of stenosis or contralateral occlusion
not only influences on the prognosis but also on the
surgery outcomes. The risk of death and post-surgi-
cal stroke reported by the ACE Study was 3.7% in cases
of contralateral CAS, and 12.3% in asymptomatic pa-
tients with occlusion. (9)

We also know that stroke is still a potential seri-
ous complication of cardiovascular surgery (CVS). Its
reported incidence ranges from 0.2% to 5.2%, with a

series that revealed an incidence of 9% in patients >
75 of age, and 16% if it was a valve replacement sur-
gery.

Many studies connect CAS with perioperative
stroke; (10, 11) in a meta-analysis, the stroke inci-
dence in patients who did not have CAS was 1.9% (a
figure similar to the one recently reported by the Syn-
tax Study) versus 3% in patients who had unilateral
CAS of 50-99% (predominantly asymptomatic), while
its incidence was 5% when it was bilateral and 7-11%
in cases of occlusion. (12)

Treating CAS before CVS decreases the risk but
does not eliminate it, and this group has more events
than those who do not have significant CAS requir-
ing surgery. (13)

Bucerius et al. (14) reported on 16,184 patients
who underwent CVS. Their global incidence of stroke
was 4.6%; it was 3.8% in cases of CRS and decreased
to 1.9% when CRS was performed with no extracor-
poreal circulation.

Therefore, we can say that connecting carotid ar-
tery disease with heart disease –especially coronary
disease– is frequent and important for the patient’s
general prognosis and the CVS, when required.

SHOULD WE TREAT THEM ALL?

Even though the evidence that sustains the indica-
tion of surgery in patients with asymptomatic severe
CAS is grounded on five randomized studies –includ-
ing ACAS and ACST studies– and on some meta-analy-
ses that showed an absolute reduction of  5-6% of risk
of stroke or death in five years, these studies –carried
out some years ago– are still controversial. Moreover,
if we consider that there are no studies specifically
designed to prove the hypothesis that to operate an
asymptomatic CAS before a CVS prevents events like
stroke or death, this fact explains the relevance of
this discussion.

The controversy about whether surgery is more
helpful than medical treatment has been grounded
on the fact that this benefit is clearly influenced by
two elements: periprocedural rate of complications
and patient’s life expectancy. However, in the circum-
stances of this discussion, the first element will be
relevant in terms of morbimortality related to neuro-



CONTROVERSY 117

logical complications, even accepting that the rate of
cardiac events may be slightly higher. However, life
expectancy should not be included in our discussion,
because the patient’s condition has justified a major
CVS, always bearing in mind that having heart dis-
ease increases at least twice the mortality of asymp-
tomatic CAS patients, compared to those who do not
have it.

The rationale for treatment is based on the possi-
bility of reducing the potential causes of a serious and
frequent complication of CVS. However, in a study
that compared patients who had severe unilateral
asymptomatic CAS and were not operated before the
coronary surgery (n = 73) with a group (n = 66) that
received prior or concomitant endarterectomy (accord-
ing to the severity of angina), a mid-term higher inci-
dence of transitory or permanent homolateral neuro-
logic events and higher need for surgery were ob-
served, although there were no differences in hospi-
tal evolution.

Faggioli et al. (15) also reported an increase of the
risk of stroke (OR 9.9) in patients with CAS > 75%
who underwent CRS without prior endarterectomy.
This risk decreased when the carotid was previously
operated.

Therefore, and in line with most of the experts’
consensus, we can say that every asymptomatic CAS
> 80% should be operated in order to decrease the
chance for perioperative complications in cardiac sur-
gery and decrease the incidence of stroke events in
the mid-term follow-up, provided it is expected to have
a rate of events related to carotid surgery of around
3%.

This assertion is even more significant in patients
with more critical blockages, ulcerated plaques, con-
tralateral occlusions or blockages, severe intra-cer-
ebral or intra-thoracic disease, older adults, lacunar
defects, or previous silent ischemia. Little is known
about the benefit carotid surgery prior to a CVS may
have on the neurocognitive function.

In conclusion, based on experience and available
evidence, I am convinced that we need to treat them,
if not all, at least nearly all of them.

HOW AND WHEN?

The sequence to be performed with both procedures
has been studied quite a lot. Although many of those
studies have not been properly designed, today there
seems to be an agreement that an early carotid sur-
gery decreases the incidence of stroke –but may
slightly increase the rate of myocardial infarction–,
that endarterectomy following CABG increases the
risk of stroke and death during the perioperative pe-
riod, and that combined surgery may increase the risk
of global morbimortality. As a result, it is generally
accepted that, depending on the degree of severity of
the coronary condition and the possibility to carry out
a strategy in stages, performing endarterectomy and

then the CABG is a better option. In cases of emerg-
ing CABG, both procedures can be performed at the
same time. (16)

We must remember that the rate of complications
for endarterectomy has to be around 3% in order to
achieve the patient’s desired benefit. It may be threat-
ened by the experience of the group and the complex-
ity of this particular population, which does not closely
match the asymptomatic CAS patient with no other
comorbidity and that has been studied in some of the
controlled trials. For this reason, the emergence of
stent-assisted carotid angioplasty with cerebral pro-
tection offers an alternative for this high-risk group.

As pointed out in the SAC consensus managed by
Dr. Fustinoni, the endarterectomy without prior an-
giography (only with echo-Doppler, without angio-
resonance or complementary multislice CT) should
not be performed,  since the narrow margin for ben-
efit may be lost if plaques were unnecessarily oper-
ated (Doppler overestimation); also, if intrathoracic
plaques, or intracerebral plaques or associated
pathologies passed unnoticed, or if some patients were
not operated although they required surgery (Dop-
pler underestimation).

Today, chances of complications related to prior
angiography observed in some of the most important
randomized studies are minimized by the experience
and do not seem to tarnish angioplasty with stent-
graft outcomes, which requires angiographic confir-
mation of prior Doppler findings, and whose compli-
cations have always been expressed globally. However,
in experienced groups like ours, the 30-days incidence
of any stroke and death for asymptomatic patients is
2.1% (288 asymptomatic patients out of 602 proce-
dures), even if it is a population with higher risk than
that of the mentioned randomized studies.

Performing these procedures in stages (more than
30 days between both of them) will decrease the risk
in both surgeries, especially because, in patients who
have a stent, it will enable the correct dual antiplatelet
therapy (ASA + clopidogrel) for at least 30 days prior
to CVS, and then stop it for 7 days. But for the few
cases in which it cannot be performed, a combined
procedure has proved to be safe.

For the combined procedure, the patient contin-
ues receiving antiaggregate therapy with aspirin. He/
she undergoes angioplasty with stent-graft under
heparin anticoagulation, and once the procedure is
over, the patient is transferred to the operating room
for CABG with no heparin reversion. Around 8 hours
following CVS completion, and once bleeding due to
surgery is ruled out, antiplatelet therapy with
clopidogrel is restarted. (17) Today, this experience
has already been applied for 47 patients, whose only
neurological complication has been a transient
ischemia. The four deceased patients within the first
30 days were caused by the CVS, and not by the ca-
rotid stent (one due to sepsis, two due to heart fail-
ure, and one due to surgical bleeding).
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In short, I consider non-invasive CAS screening
should be performed in all those patients undergoing
CVS, especially in elders with multiple vessel athero-
sclerosis. Also, I consider that asymptomatic CAS
should be treated before CVS, and that angioplasty is
a very good alternative when it is performed by expe-
rienced groups in this high risk population.
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Antagonist
OSVALDO FUSTINONI1

It is usually necessary to operate an asymptomatic
internal carotid artery stenosis (CAS), generally de-
tected through ultrasound, as a previous step toward
a formally indicated cardiac surgery –in particular,
myocardial revascularization surgery (MRS, or coro-
nary artery bypass graft, CABG).  This indication is
grounded on the fact that such stenosis might increase
the risk of cerebral ischemia if the patient undergoes
surgery.

Those in favor of surgery argue that cerebrovas-
cular risk in general and stroke risk following a CABG
are higher, that CAS may cause decreased blood flow
during heart surgery, and that, therefore, eliminat-
ing CAS reduces the risk of stroke –which is precisely
the most frequent vascular complication of CABG.
Those against this approach argue that, on the other
hand, the risk of stroke due to CAS following CABG
is minimun (or even lower if CAS is unilateral). This
is because > 90% of such strokes are caused by aortic

embolism as a result of aortic clamping performed
during heart surgery, and not by CAS. Moreover, CAS
is not significantly hemodynamic because decreased
blood flood only occurs with CAS > 90%, and in any
case, can be evaluated before. Finally, the most fre-
quent vascular complication of carotid endarterectomy
(CEA) is the acute myocardial infarction (AMI) –which
is precisely the condition that CABG seeks to avoid.
Only some of these arguments –for or against– have
enough scientific support.

In the current state of knowledge, and on the ba-
sis of the reviewed recommendations of the Ameri-
can Heart Association (AHA) Stroke Council and the
Argentine Society of Cardiology (SAC), indications for
carotid endarterectomy (CEC) alone –that is, not com-
bined with heart surgery– in cases of asymptomatic
carotid stenosis (CAS) are the confirmed finding of a
stenosis of 60-99%, provided the surgical risk does not
exceed 3%, (1-3) because the spontaneous risk of stroke
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for CAS is just 2% a year. In addition, the CEA ben-
efit in CAS was significant only in 3 years after sur-
gery, in a highly selected population (only 4% of
tracked patients in ACAS Study were finally included).
The resulting benefit, though real, is so relative that
it is translated into operating 85 patients in 1 year to
avoid 1 stroke, and 17 in 5 years to avoid 1 stroke. (3)
For these reasons, in practice, patients with CAS who
are indicated CEA are indeed a minority. According
to the classification based on randomized studies, with
control group and enough number of patients to set a
significant difference in the group under treatment,
and with low chances of false positive (alpha) or false
negative (beta) errors, these are “class I and level of
evidence A” or “grade A” guidelines.

Endovascular treatment (carotid stenting, CS) is
currently authorized by the United States Food and
Drug Administration (FDA) for use in patients whose
high risk of stroke prevents them from undergoing
surgery, that is, patients with formal indication of CEA
but with a high surgical risk, “not eligible for NASCET
– ACAS trials”. These are the acronyms of the
randomized studies on which the benefit of CEA for
CAS is based on; the ACAS study corresponds to CAS.
(3) The CS approval after the SAPPHIRE Study pub-
lication (4) was followed by controversy. CS as an al-
ternative to CEA for standard surgical risk patients
has not been approved or recommended in cases of
carotid atherosclerotic stenosis.

Regarding the indication of CEA combined with
cardiac surgery –in particular, coronary artery bypass
graft surgery (CABG)–, the American College of Car-
diology (ACC) and the American Heart Association
(AHA) guidelines –2004 update–, in the section “Ca-
rotid Disease and Neurological Risk Reduction”, state
that carotid stenosis is “probably recommended be-
fore CABG or concomitant with CABG in patients with
a symptomatic carotid stenosis or in asymptomatic
patients with unilateral or bilateral internal carotid
stenosis of 80% or more”. (5) This is a class IIa rec-
ommendation and its level of evidence is C. This means
it is controversial, with favorable evidence based only
on casuistic or experts’ opinions, according to the clas-
sification used by the AHA.

On the other hand, these Stroke Council/AHA
guidelines state that unilateral CEA together with
CABG surgery is “acceptable, with a surgical risk <
3%, and life expectancy of at least 5 years” in CEA ³
60%, “ulcerated or not, under antiplatelet therapy or
not, independently of the contralateral artery condi-
tion”, in a “grade C” recommendation, that is, in this
classification, based on data reported by randomized
cohort studies, with control group or historic controls,
or else based on anecdotal evidence from casuistics.
This recommendation is not included in the “tested”
CEA indications mentioned by the Stroke Council/
AHA. (1)

From these references we can gather that, at
present, carotid surgery combined with CABG sur-

gery is not formally indicated in the international
guidelines, and that it is controversial. And that it is
only considered “acceptable” for surgical risk < 3%
and life expectancy ³ 5 years.

CAS is a significant predictor of bad prognosis in
patients undergoing CABG surgery (6), and increases
the risk of vascular death, especially if it is bilateral.
(7) However, there is not enough evidence that the
combination of carotid surgery with cardiac surgery
decreases that risk: surgical morbimortality of com-
bined surgery is high, so it widely counteracts its sup-
posed benefit. Casuistic data reveal morbimortality
rates of 13% (8), 5.1% (9) or 11.9% (10), or 14.3% for
stroke. (11) When surgeries are stratified, the rate of
stroke is low (3.4%) (11), and when –once stratified–
CABG is performed first, morbimortality decreases:
6% when CABG is performed first versus 13,4% when
CEA is first. (10) Even when it is stated in the title of
one of these studies that “combined surgery does not
increase the risk of perioperative stroke”, (9) its
morbimortality is clearly higher than the 3% estab-
lished in the Stroke Council/AHA guidelines. A meta-
analysis of 16 open-label studies revealed a rate of
stroke or death of 9.5% for combined surgery, and of
5.7% for stratified surgery. (12) A systematic review
of 97 studies and 9,000 patients who underwent com-
bined or stratified surgery showed a rate of AMI,
stroke and death of 10-12%. (13) So far, there are no
controlled studies with level of evidence A that prove
the benefit of CAE combined or stratified with CABG
to prevent stroke supposedly associated with cardiac
surgery.

As mentioned above, since CS for high surgical risk
patients undergoing CAE has been approved, it may
be inferred that its use instead of CAE in patients
who need CABG would suggest lower morbimortality
rate than for the combined procedure. However, a sys-
tematic review of 6 studies and 277 patients undergo-
ing stratified CS and CABG revealed 12.3% for stroke
and death and 9.4% for major stroke and death. These
outcomes were similar to those of combined surgery.
The rate of stroke and death was 6.9% within the pe-
riod between CS and CABG, and 5.6% within 30 days
after CABG.  The average interval between the CS
and the surgery was 32 days. (14)

In short, the current level of evidence in favor of
CEA/CS as the previous step to a formally indicated
CABG is not enough to class I recommendation. The
AHA considers combined surgery as “acceptable” –
though not tested–, but only with surgical risk < 3%.
Morbimortality due to CAE or CS, combined or strati-
fied with CABG, is > 3%. So far, there is not enough
evidence to always indicate CAS as a previous step to
CABG. Rather, the current evidence shows that risk
is above the supposed benefit, both for CEA and CS.
If carotid surgery was recommended on the basis of
already established class I indications, it should only
be performed in cases of procedural risk < 3% and
life expectation > 3 years. Controlled studies are nec-
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essary to provide level of evidence A to determine the
need to operate systematically an asymptomatic se-
vere CAS before cardiac surgery. For the time being,
they are not available. In conclusion, the asympto-
matic severe carotid artery stenosis must not be al-
ways operated before the cardiac surgery. Rather on
the contrary…
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AGONIST’S REPLY

Despite Dr. Fustinoni and I have agreed upon the
importance of stroke as complication of CVS, we have
come to opposite suggestions regarding the lack of
adequate evidence about treating CAE before the CVS,
and regarding the analysis of similar literature. Inde-
pendently of the role we have been assigned for the
controversy, I believe this happens out of extrapolat-
ing data of studies with patients who had CAE but
did not requiere short-term CVS.

In this regard, it is important to point out that the
expected CAE benefit should have enough time to be
noticed, since, in my opinion, a CVC should not be
recommended to someone whose life expectancy is
lower than 3 years. Taking this fact for granted, the
time element is out of our discussion.

We also agree in that the rate of complications for
CAE should be lower than 3%. However, it is impor-
tant to highlight that it should fit within the morbi-
mortality of the carotid procedure in itself, and not to
generalize CVC complications, since its global rate of
complications is higher than 3%, at least in our com-
munity.

Therefore, if the rate of complications is adequate
for a patient who will supposedly live as necessary,
whether with surgery or stent, the expected benefit
of CAE treatment should not be discarded.

So, if we are in a center that performs an adequate
number of procedures (probably no less than 50) with
positive results (morbimortality less than 3%) per year,
operations must be performed before the CVC, so that
its benefits can be manifested.

Treatment as well as referal should be reconsid-
ered as a whole in the case of centers whose outcomes
are different.

Dr. Oscar A. Méndiz, MD

ANTAGONIST’S REPLY

Both “contestants” recognize that CE is a predictor
of bad prognosis and vascular risk for patients under-
going CABG.  That is not enough to state that severe
CAS should always be performed before cardiac sur-
gery.

In Naylor’s review (quotation 12, Dr. Méndiz), the
risk of post-CABG stroke was only 2%, invariable be-
tween 1970 and 2000; 91% patients did not have sig-
nificant CAS and their perioperative stroke was < 2%.
This rate was 3% for unilateral CAE of 50-99% (the
same as the annual spontaneous risk in CAS: 2-3%),
50% of strokes did not evidence CAS, and 60% of cer-
ebral infarctions were not attributed only to CAS. That
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is to say, most CAS and CABG patients did not have
more strokes than the expected ones due to natural
evolution, but they did have them before. The risk
increased with bilateral CAS of 50-99% (5%) and oc-
clusion (7-11%), but it was lower than the one reported
for combined surgery. In addition, “even assuming that
CAE does not imply additional risk, it would prevent
only 40-50% procedural strokes”.

In Guzmán’s series (his quotation 14), the post-
CABG stroke incidence (3.8%, not substantially dif-
ferent from the natural CAE risk) decreases to 1.9%
in surgeries without extracorporeal circulation, and
increases up to 4.8% in aortic valve surgery. It stresses

the fact that post cardiac-surgical strokes occur mainly
due to aortic embolism. Moreover, CAS did not ap-
pear as independent predictor of stroke.

Dr. Méndiz recommends to operate “almost all”
CAS > 80%, on the basis of his highly specialized ex-
perience (quotation 17), but with “…a surgery-related
event rate of 3%”. We share this condition, but it is
usually not accomplished. Thus, severe CAS surgery
before cardiac surgery cannot be recommended for all
cases. Extensive randomized studies are necessary to
determine it, and we have also agreed on this.

Dr. Osvaldo Fustinoni, MD


