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BACKGROUND Revascularization techniques in cervical internal carotid artery (ICA) stenosis are indicated to prevent the onset or recurrence of
ischemic events in the setting of atherosclerotic carotid artery disease. Recent reports, case series, and comparative studies have suggested that
revascularization techniques may also improve cognitive outcome in both symptomatic and asymptomatic patients, thus raising the question of whether
another surgically treatable dementia has presented itself.

OBSERVATIONS A 70-year-old right-handed female with a history of hypertension, diabetes, and bilateral silent cerebral infarcts was evaluated for
progressive cognitive impairment over a 1-year period, which was associated with a severe left cervical ICA stenosis. Carotid endarterectomy (CEA)
was indicated as a revascularization technique, and the patient showed significant neurocognitive improvement as early as one month postoperatively,
consistent with blood flow restoration to the left hemisphere on control imaging.

LESSONS This case serves as a reminder that CEA may improve the cognitive outcome of patients previously impaired by uncomplicated severe cervical
ICA atherosclerotic disease, which can be another cause of treatable dementia. Further prospective studies may help to assess this potential benefit.

https://thejns.org/doi/abs/10.3171/CASE23678
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Neurocognitive decline is a growing concern when managing pa-
tients with asymptomatic but severe cervical carotid artery disease.
Carotid endarterectomy (CEA) and other revascularization techniques
aim primarily to prevent the onset or recurrence of ischemic events,
but secondary neurocognitive improvement has been widely reported
in the literature and may need to be considered as part of the treat-
ment endpoints. Herein, we report a case of rapid neurocognitive im-
provement after CEA for severe asymptomatic cervical carotid artery
disease and discuss this potential benefit of revascularization.

Illustrative Case
A 70-year-old right-handed female with a past history of hyperten-

sion and diabetes was put on twice-daily aspirin for bilateral silent fron-
tal and left occipital small infarcts that had been discovered during a

routine follow-up 4 years prior to her admission. Magnetic resonance
angiography (MRA) showed mild bilateral atherosclerotic stenosis of the
cervical internal carotid artery (ICA) but no significant intracranial artery
stenosis, and serial yearly control magnetic resonance imaging (MRI)
scans disclosed any further progression of the infarcts. Her cognitive
function scores were assessed at 27 points using the Revised Hase-
gawa Dementia Scale1 (HDS-R; borderline 0–30, cutoff 20/21) and
were regularly controlled and remained stable. However, her physician
pointed out a progressive neurocognitive decline within the past year,
with her HDR-S score dropping to 11 points on the last follow-up, in
line with progression of the left cervical ICA stenosis. The patient was
then referred to our facility for management and further exploration.

On examination, the patient was alert with no neurological defi-
cit. Her cognitive assessment was seamlessly evaluated using the

ABBREVIATIONS 3D 5 three-dimensional; CEA 5 carotid endarterectomy; CT 5 computed tomography; HDS-R 5 Revised Hasegawa Dementia Scale; ICA 5 internal
carotid artery; MMSE 5 Mini-Mental State Examination; MoCA 5 Montreal Cognitive Assessment; MRA 5 magnetic resonance angiography; SPECT 5 single photon
emission computed tomography.
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HDS-R scale, and she showed severe impairment at 11 points.
Radiological exploration revealed severe atherosclerotic stenosis of
her left cervical ICA on both ultrasonography and three-dimensional
(3D) computed tomography (CT) angiography (Fig. 1B), evaluated to
more than 90% according to the North American Symptomatic
Carotid Endarterectomy Trial method,2 with no otherwise significant
intracranial artery stenosis on MRA. Single photon emission computed
tomography (SPECT) examination showed significant left hemispheric
cerebral blood flow restriction (Fig. 1D and E).

With the thought that long-term decreased cerebral blood flow to her
left dominant hemisphere was one of the causes of her progressive
cognitive decline, a CEA was proposed, and the revascularization was
uneventful. During the surgery, the plaque was found to be fibrous and
could be totally resected without shunt placement. Postprocedural control
imaging documented cervical carotid artery repermeabilization (Fig. 2B),
and SPECT examination showed significant blood flow restoration to the
left hemisphere (Fig. 2C and D).

Subsequently, the postoperative and follow-up periods were marked
by a significant and rapid improvement of her neurocognition, reaching
back to 26 points on the HDS-R at the 1-month evaluation. These re-
sults remained unchanged at the 3- and 6-month evaluations.

Patient Informed Consent
The necessary patient informed consent was obtained in this

study.

Discussion
Observations

Rapid neurocognitive improvement occurred in our patient after
CEA as a revascularization technique for severe asymptomatic cer-
vical carotid occlusive disease. While cervical carotid artery athero-
sclerotic disease is considered a major cause of ischemic stroke
and transient ischemic attacks, surgical treatment indications have
been defined in all the different guidelines depending on the pres-
ence or absence of stroke-related symptoms and the degree of
stenosis,3–5 with the aim of preventing the onset or recurrence of is-
chemic events. Therefore, patients were categorized as symptom-
atic if the carotid stenosis had caused ipsilateral cerebrovascular
ischemic events in the preceding 6 months (to the ipsilateral eye or
cerebral hemisphere) or as asymptomatic if none of the previous
signs occurred during the preceding 6-month period. However, the
debate is rising, as many reports have stressed the detrimental

FIG. 1. Preoperative findings. Fluid-attenuated inversion recovery (FLAIR) MRI sequence (A) showing white matter
lesions and lacunar infarcts. 3D CTangiography (B) showing near-total occlusion of the left cervical ICA, from a
homogeneous fibrous plaque on the injected MRI sequence (C). SPECTevaluation demonstrated relative and
severe flow impairment to the left hemisphere on the rest state (D) and stress state (E), respectively.
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effect of chronic vascular occlusion on brain structure and performance,
revealing the importance and high incidence of cognitive impairment among
both symptomatic and the so-called asymptomatic patients with severe
cervical carotid artery atherosclerotic disease.6–8

Similar to intracranial occlusive pathology, the pathophysiology
of this cognitive decline is multifactorial, as other known risk factors,
when present, can contribute to this decline. A direct correlation be-
tween the hemodynamic effect of the stenosis and cognitive func-
tioning has been found,9,10 and it is believed that severe cervical
carotid artery stenosis with diminished cerebrovascular reserve,
along with repeated microemboli from atherosclerotic disease, will
induce a chronic cerebral circulation insufficiency and cause an al-
tered cerebral vasomotor response, resulting in white matter tract
changes (demyelination and astrogliosis) that will induce neuronal
loss with progressive brain atrophy, reduced cortical thickness and
brain volume, with the final resultant of impaired cognition.10–14

Moreover, this impairment does not seem restricted to a condi-
tion in which the left dominant hemisphere is affected by the ipsilat-
eral stenosis. In fact, in a large cohort of patients, Johnston et al.7

showed that, not surprisingly, cognitive impairment and decline
were significantly more common in patients with left-sided high-
grade stenosis and of smaller and nonsignificant magnitude from
the right-sided one. Conversely, recent studies6,10,12,15 have sug-
gested that the neurocognitive impairment can be observed regard-
less of dominance and laterality, as alterations were more likely to
be bilateral, suggesting a dual hemispheric and generalized effect,
and that a unilateral high-grade stenosis will induce signs specific
to the ipsilateral side, which need to be addressed with the proper
neurocognitive tests.

In this respect, heterogeneity or the lack of adaptability of the
cognitive tests used to score and evaluate patients is considered as
one important bias that prevents us from obtaining conclusive results in

FIG. 2. Postoperative control imaging. FLAIR MRI sequence (A) showing the persistence of white matter
lesions. 3D CTangiography (B) showing permeabilization of the left cervical ICA. SPECT showing restored
cerebral perfusion both on the rest state (C) and stress state (D), as compared with preoperative findings,
correlating with the patient’s clinical improvement.
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assessing causality and relation to the occlusive pathology. Watanabe
et al.16,17 noted the differences in the results obtained using the Montreal
Cognitive Assessment (MoCA) and Mini-Mental State Examination
(MMSE) and the superiority of the MoCA in detecting mild cognitive
impairment. Moreover, Johnston et al.7 reported that the MMSE results
were often normal in patients with right-sided hemispheric stroke or
mass lesions, whereas Kramska et al.18 used the Repeatable Battery
for the Assessment of Neuropsychological Status to minimize the potential
learning effect responsible for higher postoperative scores when other tests
are used. This shows the need for more unified and adaptable tests and
the use of common standards, per the Hachinski et al. recommendations.19

In our case, we used the HDS-R, a highly used score in East Asian
countries, which apart from its simplicity and reproducibility, has been
proved to be accurate in screening for dementia and detecting moderate
impairment in elderly patients.1,20

What adds more to the discussion is the reported reversibility of
cognitive decline after treatment,21–24 if an uncomplicated revascu-
larization procedure had been achieved. In fact, this latter issue can
be considered an ultimate factor for symptom reversibility, because
perioperative hemodynamic changes and atherosclerotic or air mi-
croemboli can negate the benefits of revascularization. These bene-
fits have been observed as early as 1 month postoperatively16,17,25

and seem to be consolidated over time,8,16 correlating with im-
proved cerebral perfusion and hemodynamics,8 with a superiority of
CEA over carotid artery stenting or medical treatment alone.16,23

We believe that the duration of symptoms before revasculariza-
tion may also affect the expected results and need to be addressed
in further studies.

Lessons
Cognitive decline from cervical carotid artery atherosclerotic dis-

ease is addressed in the literature as a possible curable symptom
that may benefit from revascularization techniques and may serve
as an indication for treatment. Although many controversies still ex-
ist, the effect of chronic cerebral blood flow impairment on brain
function and cognition is being recognized, and early and long-last-
ing reversibility of symptoms has been reported. Neuropsychological
assessment and control should be part of routine battery testing, as
well as cervical carotid artery atherosclerosis screening.

Further well-designed studies will address issues related to
the harmonization of neuropsychological tests, patient cohorts,
the control of confounding risk factors, and postoperative compli-
cations to assess whether another surgically treatable dementia
is in front of us.
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