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Clinical-Pathological Conference

Case of Asymptomatic Carotid Artery Stenosis
in a Hypertensive Patient

David Calvet, Laurence Amar, Gian Paolo Rossi, Stéphane Laurent, Anna F. Dominiczak,
Guillaume Turc, Mohammed Barigou, Garry Jennings, Tomasz Guzik, Rhian M. Touyz

his is the case of a hypertensive patient with an asymptom-

atic carotid stenosis. This is a very common situation that
neurologists have to manage.

The case is a 75-year-old man with an history of hyper-
tension for 10 years, treated with amlodipine, 5 mg once a
day, and perindopril, 8 mg once a day. His hypertension was
considered to be controlled. He was also treated for a hyper-
lipidemia for 5 years with atorvastatin, 10 mg, once a day.
His general practitioner recommended an echo-Doppler
of cervical and intracranial arteries as part of a systematic
screening because of his vascular risk factors. Echo-Doppler
showed an atherosclerotic stenosis at the site of the left carotid
bifurcation. On grayscale, this stenosis was characterized as
a uniformly echogenic plaque (homogeneous plaque). On
sonographic NASCET index (North American Symptomatic
Carotid Endarterectomy Trial), there was a peak systolic
velocity increase of 280 cm/s that translated to a high internal
carotid artery/common carotid artery peak systolic velocity
ratio of 4.5. Morphology and hemodynamic data were con-
sistent with a severe carotid stenosis estimated about 70% per
NASCET criteria.

A computed tomographic angiography, already planned
by the general practitioner, confirmed a calcified severe ste-
nosis of the bifurcation. The degree of narrowing was also
estimated to be about 70% according to NASCET criteria.
Contralateral internal carotid artery and intracranial arteries
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were normal. Arterial work-up was consistent with an isolated
severe asymptomatic left carotid stenosis. The patient had no
previous history of cerebral vascular disease. His neurologi-
cal examination was normal. His blood pressure was slightly
elevated with systolic blood pressure of 160 mm Hg and a dia-
stolic blood pressure of 95 mm Hg. His recent blood sample
showed low-density lipoprotein cholesterol <1 g/L, and his
glomerular filtration rate was normal.

This case addresses several issues, in particular estimation
of the absolute risk of ischemic stroke ipsilateral to carotid
stenosis and the need for prophylactic revascularization.

The issue of management of patients with asymptomatic
carotid stenosis is very common because it is estimated that
almost 1 million French people have an asymptomatic carotid
stenosis of 250%. Of course, not all are aware of this condition.

What Do We Know About the Need for
Revascularization in Patients With an
Asymptomatic Carotid Stenosis?

In 2 large randomized clinical trials conducted in the 1990s in
patients with asymptomatic carotid stenosis, endarterectomy
conferred an absolute risk reduction of only 1% per year com-
pared with medical treatment. This translates into a large num-
ber needing treatment, about 100 patients require treatment to
prevent 1 stroke in 1 year.'? However, despite level I evidence
(2 randomized clinical trials with similar results), no consen-
sus exists as to whether asymptomatic carotid patients should
be revascularized. Accordingly, there is considerable variation
in clinical practice. The proportion of carotid revasculariza-
tions performed in asymptomatic patients varies from 0% in
Denmark, 17% in the United Kingdom, 68% in Italy, and 90%

in the United States (Figure 1).4

The controversy has intensified recently because of grow-
ing evidence that the annual risk of stroke in medically treated
patients with asymptomatic stenosis has declined significantly
during the past 20 years and is now <1% per year.>® Therefore,
it is uncertain whether the benefit of carotid surgery still justi-
fies the procedural risk of stroke or death. It is also uncertain
whether revascularization is good monetary value considering
demands on health services.

The decreased risk of ipsilateral stroke in patients with
asymptomatic carotid stenosis justifies focusing on medical
treatment. Medical therapy for prevention of stroke in patients
with carotid disease has evolved since these trials were per-
formed. There is now more widespread use of statin therapy,
more strict blood pressure control, and more effective anti-
platelet regimes. In the ACST (Asymptomatic Carotid Surgery
Trial) that compared medical treatment and endarterectomy in
patients with asymptomatic carotid surgery, the proportion of
patients on lipid-lowering therapy rose from <10% to >80%
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Figure 1. Proportion of carotid revascularization (mainly using
surgery) performed in patients with asymptomatic carotid
stenosis in Europe and Astralasia. Adapted from Vikatmaa et

al® with permission of the publisher. Copyright © 2012, Elsevier.
Authorization for this adaptation has been obtained both from the
owner of the copyright in the original work and from the owner of
copyright in the translation or adaptation.

during the study.” The relative risk reduction of nonperiop-
erative stroke rate was similar in both groups, but the abso-
lute benefit was smaller in patients on lipid-lowering therapy,
because they had a lower risk of stroke than patients not tak-
ing lipid-lowering drugs. Randomized trials have shown that
statins lower stroke risk in patients with cerebrovascular dis-
ease by about a third and halve the numbers requiring carotid
revascularization.®® In another study with follow-up of about
3700 patients in a atherosclerotic clinic during a 20-year
period with regular Doppler examinations, <10% were identi-
fied as having progression to occlusion.'® Interestingly, 80%
of occlusion occurred before 2002 corresponding to the era of
widespread use of statins.'® In addition, lifestyle modification,
such as smoking cessation and reduction of body weight, may
also have an impact on the event rate in patients with asymp-
tomatic carotid disease.

Most patients in early trials of carotid surgery for asymp-
tomatic carotid stenosis did not receive medical treatment that
is now considered standard according to current national and
international guidelines. Therefore, the small benefit of sur-
gery in asymptomatic carotid stenosis observed in early trials
is likely to have decreased further, obviating the need for end-
arterectomy in many patients with carotid disease. Therefore,
it seems timely to assess whether endarterectomy combined
with state of the art medical therapy improves long-term sur-
vival free of ipsilateral stroke (or periprocedural stroke or
death) when compared with state of the art medical therapy
alone.

What About Specific Guidelines of Medical
Treatment in Patients With Asymptomatic
Carotid Stenosis?

There are few guidelines specifically dedicated to patients
with carotid stenosis.!! It is recommended to treat hyperten-
sion to maintain a blood pressure <140/90 mmHg but with-
out specific target. In our case, our patient was already treated
using perindopril and amlodipine. At this stage, we could
add a third antihypertensive drug or increase the dose of per-
indopril or amlodipine. Our suggestion is to add a diuretic.

Always within these guidelines, patients who smoke should
be advised to quit and to offer cessation intervention. In case
of hyperlipidemia, a treatment with statin is recommended for
all patients to lower low-density lipoprotein cholesterol level
<1 g/L or even <0.7 g/L even though no randomized clinical
trial have compared these targets. If the goal is not achieved, it
is recommended to intensify therapy.

Diet and exercise are recommended and glucose-lowering
drugs in case of diabetes mellitus but it is not known whether
a very strict control of diabetes mellitus is useful in terms of
prevention of events. Obviously, do not forget to add aspirin if
the patient did not have aspirin before.

Management for This Specific Patient
Because of uncertainties, each case must be discussed at a mul-
tidisciplinary team, including neurologists, neuroradiologists,
and surgeons. In addition, physicians should try to ascertain the
patients’ preferences on treatment, as well as the reasons for
these preferences. Finally, enrollment of patients in ongoing
randomized clinical trials comparing revascularization to cur-
rent optimal medical treatment (OMT) should be encouraged.

Discussion of Case and Available Options
Professor Rossi: Having in mind that this plaque is a sign of
atherosclerosis, which could be elsewhere. Many years ago,
1994, we reported that patients with atherosclerotic renovas-
cular hypertension had an excess rate of carotid plaques. The
same applies to coronary artery disease, so in the evaluation
of the patient, I think you need to look at more than just one
vascular bed.

You have stated that this patient was asymptomatic. That
concerns me because symptoms cannot tell the whole story.
If you do, for example, a magnetic resonance of the brain,
you might see signals of previous ischemic events that were
totally asymptomatic. In that case, I wonder if the definition of
asymptomatic is still really there.

Professor Dominiczak: These are really good points and
we would like some answers to those. Could we tackle all
these points from Professor Rossi?

Dr Calvet: Regarding carotid stenosis, the asymptomatic
status means that the patient did not suffer from an ischemic
stroke due to carotid stenosis. Indeed, patients with a recent
symptomatic carotid stenosis have a much higher risk of ipsi-
lateral stroke justifying urgent revascularization. But it is true
that the presence of silent brain infarction on computed tomog-
raphy or magnetic resonance imaging (MRI) scan has also been
related to future stroke risk. For instance, in the Asymptomatic
Carotid Stenosis and Risk of Stroke Study,' an association
between a higher stroke risk and silent brain infarction was
found for embolic infarcts. These patients had a 3-fold excess
risk of late ipsilateral stroke (1.0% versus 3.6%). However, the
definition of infarction and topographical patterns has varied
across studies making it difficult to standardize the impact of
silent infarct, on the risk of stroke in patients with asymptom-
atic carotid surgery."® No large specific prospective magnetic
resonance study assessed the association between silent brain
infarction and future stroke risk in patients with asymptomatic
carotid surgery. This makes it difficult to use such markers in
current practice at the patient level.
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Regarding the question about the extent of atherosclerosis,
it is true that carotid stenosis is also a marker of atherosclero-
sis, especially of myocardial infarction. Cohort studies have
shown that asymptomatic carotid stenosis is an independent
risk factor for myocardial infarction'* and that patients with
bilateral carotid atherosclerosis are more likely to have a pre-
vious myocardial infarction and to die as a consequence of
myocardial infarction compared with those with unilateral
carotid stenosis.”> We have also shown that the severity of cer-
vicocephalic atherosclerosis is strong and an independent pre-
dictor of occult coronary stenosis of 50% or more in patients
who had an ischemic stroke.'® However, these associations
cannot address the value of screening for occult coronary ste-
nosis in patients with carotid stenosis. The potential benefit
of such screening remains to be specifically assessed through
a randomized clinical trial. Pending results of such trials, the
decision to screen for other occult atherosclerotic stenosis
should be individualized and addressed according to standard
algorithms as suggested by guidelines. Above all, that concern
emphasizes the need for OMT in all patients.

Professor Touyz: Just to follow, these are patients who are
asymptomatic by definition, yet the general practitioner has
undergone all these tests. I think the question that I would like
to ask is, who do we screen? When do we screen? And should
we screen? Because surely this is what is fundamental for all
these patients who are apparently asymptomatic.

Professor Dominiczak: Before you answer, could I add
to this? The huge variety between the way various European
countries treat these patients is very interesting. But I wonder
if you have, or somebody has, the data whether the primary
referral is to surgeons or physicians? Because I think how
aggressive the treatment is very much depends on whether it
is a physician or surgeon. I know that in the United Kingdom,
the vast majority of these patients would be with a physician
and never see the surgeon. That is why it is below 18%. While
in the United States, I presume, and maybe in France, they
all go to a vascular surgeon and then the aggressive treatment
follows because we know surgeons like to use the knife and
be more aggressive. I think it would be extremely interesting
to know clearly where they were referred for specialist care?
This is not the first referral, but the second or third referral
center. Is that known in these studies?

Dr Calvet: Unfortunately, the pathway of patients with
asymptomatic carotid stenosis according to countries remains
unknown. I do agree that it probably explains part of the
differences as well as understanding of the concept of risk
according to countries.

Professor Dominiczak: But I think we have an opportunity,
as European Society of Hypertension, to design such a study.
It could be a simple questionnaire to our European Society
of Hypertension centers of excellence. What is the relation-
ship between the referral pattern and the recommended type
of treatment? I think it would be very interesting. So now you
can tackle Professor Touyz’s questions.

Dr Calvet: Current guidelines recommend that carotid
revascularization in patients with asymptomatic carotid ste-
nosis should only be used in highly selected cases but do
not provide an evidence-based approach to guide such indi-
vidual treatment decisions.!"'” The absence of contemporary
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evidence comparing optimal medical therapy to carotid sur-
gery emphasizes the need for large trials in patients with
asymptomatic carotid stenosis to assess which patients with
asymptomatic carotid surgery (if any) benefit from carotid
surgery plus OMT when compared with OMT alone. Pending
results from randomized clinical trials, it is quite impossible
to answer this question and to identify a subgroup of patients
for whom screening for asymptomatic carotid stenosis would
be useful. For instance, the US preventive Services Task Force
recommends against screening for asymptomatic carotid
artery stenosis in the general adult population.'®

Dr Amar: I have a question. Basically, the point you are
making is drugs can do very well. The problem is that we have
all other evidence telling us that patients do not take drugs.
So, the study shows that if you follow the patients and give
them the good drugs, then maybe we do not need revascular-
izations. But in the real life, patients are lost to follow-up and
so are there any studies that just looked at that?

Dr Calvet: The data we have so far refer to patients treated
with medical treatment prescribed. We do not know whether
they really take their medication or not. However, the decline
of the risk of ipsilateral stroke observed during the last 30
years in patients with asymptomatic carotid stenosis is more
likely to be related to improvement of treatment itself rather
than patient compliance. However, future trials which will
compare carotid revascularization plus OMT with OMT alone
will also have to assess to what extent we can achieve the opti-
mal goals of vascular prevention.

Professor Laurent: Thank you, David, for this illustrative
case. In my opinion, the discussion is a little bit biased because
the aging parameter seems to be lacking. At an age of 65, 75,
and 85, life expectancy is different, and the perioperative and
postoperative risks, which are around 2% to 3% as a mean,
are increased by aging since the risk of cerebrovascular event
depends on your age. Everything is discussed as if the risk of
a cerebrovascular event is the same, at 65, 75, or 85. However,
you must consider the age of the patient as a major parameter.
A 70% stenosis is considered as a threshold for taking a deci-
sion and starting discussion. But how should we modulate our
decision according to age and comorbidities?

Dr Calvet: Previous studies suggest that the benefit of sur-
gery is greater in men aged less than 75, and no significant
benefit was found among patients older than 75, but these
later patients had a short life expectancy. Life expectancy is
a critical factor in decision-making. Indeed, any condition
that reduces life expectancy will limit any net potential ben-
efit from revascularization. Therefore, models to predict sur-
vival in patients with asymptomatic carotid stenosis would be
useful.

In this respect, Wallaert et al'® examine factors associ-
ated with 5-year survival following carotid surgery in patients
with asymptomatic stenosis in a large cohort of more than
4000 patients. In this study, patients with high-risk profiles,
including age more than 80, insulin-dependent diabetes mel-
litus, dialysis dependence, and those with severe contralateral
carotid stenosis, had a 5-year survival rate of 51%, whereas
those with low-risk or medium-risk profile had a 5-year sur-
vival rate of 94% and 80%, respectively (Figure 2). In addi-
tion, patients with limited life expectancy are often at higher
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Figure 2. Factors associated with

5-year survival after endarterectomy

in patients with asymptomatic carotid
artery stenosis. Reprinted from Wallaert
et al'® with permission of the publisher.
Copyright © 2013, Elsevier. CHF
indicates cardiac heart failure; COPD,
chronic obstructive pulmonary disease;
eGFR, estimated glomerular filtration rate;
and ICA, internal carotid artery.
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risk for revascularization. In our current case, our patient is
expected to live long enough to potentially benefit from revas-
cularization (Figure 2).

Dr Moodley: I am Dr Moodley from Durban in South
Africa. Where I come from, there is a lot of type 2 diabetes
mellitus. When we get this type of patient, we would routinely
do a glucose tolerance test. We would routinely also do com-
puted tomography scanning of the brain. Because if we find
previous lesions there, that will move us more toward inter-
vening. Third, just a comment, the salicylic acid prevention
ongoing. Do you recommend 75, 81, 150, or 300 mg of aspirin
in a patient like this?

Dr Calvet: As done in secondary prevention of ischemic
stroke, a usual dose between 75 and 160 mg once a day is
recommended in that condition.

Dr Moodley: Would you be more aggressive with the low-
density lipoprotein level?

Dr Calvet: Despite absence of specific randomized clini-
cal trials in that population of patient, type 2 diabetes mellitus
is a good reason to lower low-density lipoprotein cholesterol
below 0.7 g/L rather than below 1 g/L (see above).

Dr Turc: You focused on carotid artery surgery; however,
as compared to surgery, stenting was associated with a lower
risk of procedural myocardial infarction in the CREST study
(Carotid Revascularization Endarterectomy vs Stenting Trial).
Do you not think that this should be taken into account?

Dr Calvet: It is true that in CREST which included patients
with symptomatic and asymptomatic carotid stenosis, the
significantly higher periprocedural risk of stroke in patients
treated with stenting was partly offset by a lower periproce-
dural risk of myocardial infarction with stenting,?® such that
the combined 30-day risk of any death, stroke, or myocardial
infarction (MI) was only slightly higher in the stenting group
than in the surgery group. However, the rates of MI were much
higher in CREST than in previous trials, which may reflect the
reenrollment of more patients with cardiac disease, as well as
a different process of screening for MI. Unlike European trial
that compared stenting to surgery in symptomatic patients,

CREST did not require the presence of clinical symptoms for
diagnosing MI. If silent MIs are included in the primary end
point, then silent cerebral infarcts as detected by MRI should
be included as well, which have been found to be much more
frequent in patients treated with stenting.?' The second reason
why the inclusion of MI in the primary end point of CREST
is debatable is that one cannot equate stroke with MI equally.
CREST investigators found that stroke had a much greater and
sustained impact on health-related quality of life than MI 1
year after the procedural period.*

Professor Jennings: I would like to add some support for
medical therapy, along 2 lines. Number 1 is, most of the data
we have talked about relates to rates of ipsilateral stroke, and
you have already talked about the fact that quite often these
people go on, and they have myocardial infarction. They also
have contralateral stroke, quite often, too, and that kind of
takes away the argument for local treatment of a systemic dis-
ease. A second point is, we have gone along with the logic,
that if somebody has an asymptomatic disease, has MRI
lesions of previous involvement, that this leads toward more
likely wanting to intervene. But if you really believe that con-
temporary medical therapy works, there could be just as much
an argument for that being a useful strategy for preventing
future strokes.

Dr Calvet: I thoroughly agree with you. I focus on ipsi-
lateral stroke because only ipsilateral stroke is expected to be
avoided with surgery. But again, it is crucial to consider OMT
in all patients with the aim to prevent all vascular events.

Professor Guzik: I think the point raised by Professor
Laurent regarding age of the patient and consideration for
procedural complications linked to that is very important.
However, I came here to ask about additional clinical investi-
gations that your list did not contain and which might be useful
in follow-up. In particular, what do you think about the need
to perform serial ultrasound testing for progression of the dis-
ease? What do you think is the place for that in such a patient?

Dr Calvet: Of course, there is a place for that. Several
studies have reported an association between carotid stenosis
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progression and the risk of ipsilateral stroke. In a cohort of
523 patients with 50% to 69% carotid stenosis, any progres-
sion to more over 1 year was associated with the occurrence
of vascular events.”

In 1469 patients enrolled in the ACST, a fast (over 1 year)
rate of progression (from less than 50% to 70% or more, or
from 50% to 69% to 90% or more) of asymptomatic carotid
luminal narrowing was associated with a 4-fold higher risk of
ipsilateral stroke.

Professor Guzik: When would you do the second test in
this patient to be able to detect such potential risk?

Dr Calvet: Probably at least once a year.

Dr Bilo: Yes. Gregors Bilo from Milan. My first ques-
tion was already anticipated. My second question was, what
about the cases which are maybe not so common, but you can
see occasionally a bilateral stenosis. Does it influence your
management if you find in the second artery, a moderate or a
severe stenosis?

Dr Calvet: On one hand, the presence of a contralateral
stenosis is a predictive factor of an ipsilateral stroke and of any
vascular events and also a predictive factor of procedural com-
plication in case of revascularization. On the other hand, it is
a major factor of a lower life expectancy (see above). Then,
that kind of patient has a higher risk of dying before the end of
the follow-up in the studies. This is another reason to consider
OMT as a real option.

Dr Barigou: Thank you. Dr Barigou from Paris. I have
a question about the use of anticoagulants in this condition.
When we have an important plaque on the carotid artery, and
with microembolic signals should it be recommended to use
anticoagulant drugs to replace antiaggregants? The second
question would be about the blood pressure targets. You say
that we should be below 140/90 mmHg, but many studies
show that in the outcome of stroke, the lower the better in
many studies. So should we not target less than 135 over 85
mm mercury, and should we not provide treatment by diuret-
ics like others in this room have said? Thank you.

Dr Calvet: I agree that lower is better, provided we do not
have too severe a stenosis or tandem lesion. There is no rea-
son why we should consider a different target for that kind of
patient, except in a patient with cerebral hypoperfusion. Then,
as previously discussed, a diuretic should be considered in
that case. Screening for microembolic signal on transcranial
Doppler is another very good opportunity to stratify the risk of
ipsilateral stroke. In the Asymptomatic Carotid Emboli Study,
the odds ratio for the risk of ipsilateral stroke for patients with
asymptomatic carotid stenosis who had embolic signals was
5.6, which is very consistent with the recent meta-analysis that
included 6 studies and more than 1000 patients.?

Dr Barigou: The question was about the use of anticoagu-
lants in this type of patient.

Dr Calvet: There are no data that can recommend antico-
agulant in that type of patient. One study suggested interest in
combination therapy with clopidogrel and aspirin in patients
with symptomatic carotid stenosis and microembolic signals
waiting for revascularization.

Dr Sharabi: Yuri Sharabi, from Tel Aviv. We look at age,
the comorbidities, and the progression of the plaque, but I
was wondering how much emphasis do you put on the plaque
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itself? For example, the PLOS article talked about meta-anal-
ysis, talked about carotid distensibility, how it adds to the res-
tratification. Do you put a lot of weight on the structure, the
distensibility, and the plaque itself, in decision-making?

Dr Calvet: Absolutely. Magnetic resonance techniques are
now available that can visualize different characteristics of
the atherosclerotic plaque. In addition to the lumen, the ves-
sel wall and the atherosclerotic plaque itself can be imaged in
detail as well. In particular, 2 recent meta-analyses showed
that the presence of intraplaque hemorrhage on MRI strongly
predicted ipsilateral stroke in patients with asymptomatic
carotid stenosis.?** Then, such technique can be used to bet-
ter assess individual risk.

Professor Touyz: Yes, thank you. Just going back to the
question about aspirin. Do you have any comments regarding
blood pressure control and initiation of aspirin usage? Because
there are some guidelines in terms of using aspirin only when
blood pressure is actually controlled. So in this patient, where
you have still got very high blood pressure, would you still
start aspirin?

Dr Calvet: I believe that you refer to the risk of hemor-
rhage. However, in the specific situation of a patient with ath-
erosclerotic carotid stenosis, aspirin initiation should not be
delayed even though blood pressure is not well controlled.

Professor Dominiczak: Okay. I would like to come back to
the patient you described, and ask what precisely happened to
this particular patient? What have you done, and what has been
the outcome of this particular patient. That is my question 1.

My question 2, which is sort of under family and friends
management type of question, how many times would you
normally do detailed MRI in a patient like this? I accept your
data from the computed tomography, but in 2016, I would
send the patient for MRI and maybe more than once, and I
would like to know what you would do for your family and
friends? That is a very good test in medicine.

Dr Calvet: Thank you very much for your question. I am
going to give you my proposal for this patient. In France,
we believe that the time has come to implement ultrasound
or MRI-based predictors of stroke risk in randomized trials
comparing carotid revascularization and medical therapy
in patients with asymptomatic carotid stenosis. This trial,
called ACTRIS (Endarterectomy Combined With OMT
vs OMT Alone in Patients With Asymptomatic Severe
Atherosclerotic Carotid Artery Stenosis at Higher-Than-
Average Risk of Ipsilateral Stroke, https://clinicaltrials.gov/
ct2/show/NCT02841098; Figure 3), will be the first trial to
assess whether endarterectomy further reduces stroke risk in
asymptomatic carotid stenosis patients at higher than aver-
age risk of stroke who receive OMT. Among potential predic-
tive factors of ipsilateral stroke risk, we select those which
have been consistently associated with an increased risk of
ipsilateral stroke, are available in routine clinical practice,
and can be standardized in a setting of a multicenter trial.
Specifically, the presence of transcranial Doppler (TCD)—
detected embolic signals, intraplaque hemorrhage on MRI,
TCD-measured impaired cerebral vasoreactivity, or rapid
stenosis progression has been all shown to increase at least
3-fold the risk of ipsilateral stroke, corresponding to an abso-
lute risk of ipsilateral stroke risk >3% per year. To conclude, I
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would recommend the OMT in this patient as previously dis-
cussed, and at the same time, I would stratify his individual
risk of ipsilateral stroke according to TCD and MRI plaque
results. In case of the presence of at least 1 predictive fac-
tor, I would be happy to enroll the patient in ACTRIS. In the
absence of any predictive factors, I would not recommend
revascularization.

Dr Amar: In the protocol and also for the patient. What is
rapid stenosis progression?

Dr Calvet: Rapid means within 1 year. Of course, echo-
Doppler has to be repeated at least once a year in case of
stability.

Dr Turc: Which proportion of patients with severe carotid
stenosis do you expect to be reachable for the study?

Dr Calvet: Probably about 20% of patients. But we do not
know if these predictive factors are really independent or not.
Only microembolic signal and intraplaque hemorrhage have
been shown to be independently associated with an increased
risk in patients with symptomatic stenosis, so probably it
should be the same thing for asymptomatic stenosis. By con-
trast, it is likely that a rapid progression is associated with
intraplaque hemorrhage. Overall, we estimated that about one
fifth of patients should be eligible.

Dr Tropeano: In this study, do you take into account echo-
graphic parameters of the plaque, like characteristic of the plaque.

Dr Calvet: Not directly for eligibility of patients but in an
ancillary study. For decision-making, it is useful if you have a
very heterogeneous plaque. But the concern is about the defi-
nition of heterogeneous plaque. Not all specialists agree with
the definition, so that, in a multicenter trial, such a marker is
not easy to use to select patients.

Summary and Case Resolution
We reported the case of a 75-year-old man with a history of
hypertension and hyperlipidemia for whom screening tests
consistently demonstrated a 70% stenosis of the left internal
carotid artery. This carotid stenosis was asymptomatic because
the patient did not have any medical history of neurological
deficit. During the Clinical-Pathological conference, we dis-
cussed the need for revascularization in addition to the OMT
and additional investigations to better identify ipsilateral risk

of stroke in this patient. We concluded that because of uncer-
tainty, enrollment of that kind of patient in ongoing trials
comparing current medical treatment to revascularization plus
OMT should be encouraged.

This patient had a high-resolution MRI of the carotid
stenosis that did not identify intraplaque hemorrhage and
Transcranial-Doppler that identified neither microembolic
signal nor impaired cerebral vasoreactivity. We decided to
reinforce medical treatment adding aspirin, diuretic, and
increasing dose of statin and to perform another echo-Doppler
within 1 year to check for a rapid progression of the stenosis.

Disclosures
None.
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Correction

Correction to: Case of Asymptomatic Carotid
Artery Stenosis in a Hypertensive Patient

In the article by Calvet et al, “Case of Asymptomatic Carotid Artery Stenosis in a Hypertensive
Patient,” which published online on May 1, 2017, and appeared in the June 2017 issue of the jour-
nal (Hypertension. 2017;69:985-991. DOI: 10.1161/HYPERTENSIONAHA.117.09330), a cor-
rection is needed.

In the author byline, Mohammed Barigou was omitted. The author byline has been completed
to read, “David Calvet, Laurence Amar, Gian Paolo Rossi, Stéphane Laurent, Anna F. Dominiczak,
Guillaume Turc, Mohammed Barigou, Garry Jennings, Tomasz Guzik, Rhian M. Touyz.” Dr
Barigou’s affiliation has also been added in the footnote to read, “Endocrinology and Nutrition
Department, Hopital Ambroise Paré, Assistance Publique des Hopitaux de Paris, Boulogne
Billancourt, France.”

This correction has been made to the current online version of the article, which is available at
http://hyper.ahajournals.org/content/69/6/985.

(Hypertension. 2017;70:¢20. DOI: 10.1161/HYP.0000000000000063.)
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