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ABSTRACT

The current guidelines for the diagnosis and treatment of hypertension recommend screening
for cognitive impairment in all hypertensive patients as part of the clinical assessment. How-
ever, the implementation of this recommendation in clinical practice is still unsatisfactory. We
present the case of an elderly hypertensive female patient in order to highlight the importance
of screening for cognitive impairment. A patient with a history of poorly controlled hyperten-
sion for the last 12 years and recently diagnosed with type 2 diabetes mellitus is admitted
complaining of asthenia, dizziness, visual acuity impairment, and difficulty to remember recent
information. Cardiovascular imaging showed 70% internal carotid artery stenosis in a neuro-
logically asymptomatic patient. Cognitive testing showed mild cognitive impairment. Retinal
imaging identified stage lll hypertensive retinopathy accompanied by irreversible end-organ
damage due to microvascular changes. At this point brain MRl was performed, which identified
both macro- and microvascular brain lesions in the periventricular white matter and sequelae
of a former ischemic stroke in the territory of the left posterior cerebral artery. Cognitive test-
ing helped to unmask silent cerebrovascular disease in an otherwise oligosymptomatic hy-
pertensive diabetic patient. Cognitive function testing should be introduced in routine clinical
practice in order to help unmask silent cerebrovascular disease.

Keywords: cognitive dysfunction, cerebrovascular disease, retinopathy, hypertension, diabe-
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INTRODUCTION

Dementia is becoming a public health problem as the population ages. Thus,
screening for cognitive deterioration may become important in high-risk
groups. Hypertension is proven to be an important risk factor for vascular de-
mentia in elderly patients.! According to the results of numerous longitudinal
studies, a significant link was found between midlife or later-life hyperten-
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sion and cognitive decline.>-* The current guidelines for
the diagnosis and treatment of hypertension recommend
screening for cognitive impairment in all hypertensive
patients as part of the clinical assessment.> However, the
implementation of these recommendations in clinical
practice is still lacking. We present a case of an elderly hy-
pertensive patient in order to demonstrate the impact of
multiple cardiovascular risk factors on cognitive decline
and to underline the importance of risk factor control and
targeted screening for cognitive impairment in subjects
with high blood pressure.

CASE PRESENTATION

We present the case of a 67-year-old Caucasian female
patient admitted to our department complaining of as-
thenia and dizziness. Patient symptoms also included
visual acuity impairment and difficulty to remember re-
cent information that did not affect the normal activities
of daily living. The patient was a former smoker with a
smoking load of 3 pack years and had a sedentary life-
style. Family history included several family members
with hypertension, no diabetes and no neurodegenera-
tive disease running in the family, and no history of de-
mentia or other forms of cognitive impairment. She had
a history of poorly controlled hypertension for the last
12 years, with blood pressure values varying between
260/110 mmHg and 105/60 mmHg. Mean blood pres-
sure values were 160-170/90 mmHg despite antihyper-
tensive treatment that included angiotensin-converting
enzyme inhibitor (ACEI) and loop-diuretic prescribed
by the general practitioner, with poor patient compli-
ance and adherence, and no regular check-ups. Diabetes
was diagnosed based on suggestive symptoms, such as
polyuria and polydipsia, 6 months prior to admission. At
that time, her fasting blood glucose level was 256 mg/dL,
her glycated haemoglobin (HbAlc) was 10.9%, and her
total cholesterol level was 250 mg/dL. Adequate diet and
metformin were initiated, along with the adjustment of an-
tihypertensive treatment. ACEI are considered first-line
therapy in patients with diabetes and hypertension be-
cause of their well-established renal protective effects. To
achieve optimal blood pressure control and also to increase
the patient’s adherence to treatment, a fixed combination
of ACEI (perindopril) and calcium channel blocker (amlo-
dipine) was prescribed, and atorvastatin was added for the
treatment ofhypercholesterolemia. Asaresult, meanhome
blood pressure values were reduced to 120/70 mmHg,
a good glycaemia control was obtained, and the patient
lost 10 kilograms in weight.
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CLINICAL FINDINGS

The patient had an asthenic body type (body mass index
18.6 kg/m?) and was slightly anxious during the physical
examination. On cardiac examination she had a regular
heart rhythm, with a rate of 82 beats/minute, with no heart
murmurs. There was a right carotid artery bruit, with no
other signs of target organ damage. Blood pressure mea-
sured at admission in sitting position was 145/90 mmHg,
symmetrical. The Schellong test revealed no orthostatic
hypertension. A complete and thorough neurological ex-
amination conducted by the neurologist found no clinical
signs of nervous system impairment.

DIAGNOSTIC ASSESSMENT

Due to the patient’s subjective memory complaints, a se-
ries of cognitive tests preceded by the shortened 13 items
of Beck depression inventory (BDI-13) were performed.
The patient scored 3 points at the BDI-13 test, ruling out
depression as a confounding factor in cognitive impair-
ment.

Screening for cognitive dysfunction was made with
three different tools. At the gold standard Mini Mental
State Examination (MMSE) questionnaire the patient
scored 23 points, borderline normal if we consider normal
values adjusted for education level (in patients with high
school education, <23 points is considered abnormal).®
At the higher sensitivity Montreal Cognition Assessment
(MOCA) questionnaire she scored 24 points (considered
abnormal <26 points), showing mild cognitive impair-
ment.” Last, at the General Practitioner Assessment of
Cognition (GPCOG) questionnaire the patient scored 3
points, interpreted as “cognitive impairment is indicated,
conduct standard investigations”.8

Laboratory testing evidenced elevated fasting glucose
levels 146-143-140 mg/dL, glycated hemoglobin 6.4%,
total cholesterol 139 mg/dL, normal triglyceride level of
83 mg/dl, normal renal function (MDRD 66 mL/min/1.73
m?), serum cystatin C 0.82 mg/L (GFR determined by
CKD-EPI cystatin C equation 92 mL/min/1.73 m?) with
no microalbuminuria (2.4 mg/24 h), and high levels of fi-
brinogen, 4.3 g/L, but normal HsCRP, 1.96 mg/L. In or-
der to rule out treatable causes of cognitive impairment,
screening for vitamin B12 deficiency and hypothyroidism
was carried out. The serum free thyroxine (FT4) concen-
tration was 2.1 ng/dL, slightly over the normal range of
0.8-2.0 ng/dL, with a normal serum thyroid stimulating
hormone (TSH) concentration of 1.45 pUI/mL (reference
range 0.39-6.16 pUI/mL) and above normal anti-thyroid
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peroxidase antibodies (ATPO), 59.9 IU/mL (normal value
<35 IU/mL). Close follow-up, but no medical treatment
was indicated for the subclinical hyperthyroidism. Her se-
rum vitamin B12 concentration (452 pg/mL) was in the
normal range (193-982 pg/mL). Serum homocysteine
concentration (8.01 pmol/L) was in the ideal range, un-
der 10 pmol/L. Homocysteine, an independent risk factor
for cardiovascular diseases, often shows increased values
in patients with vitamin B12 deficiency, which might oc-
cur after long-term metformin treatment, therefore it was
necessary to monitor these laboratory parameters in case
of our patient.

Ambulatory blood pressure monitoring on current
treatment showed slightly elevated systolic values, with an
overall mean of 137/71 mmHg, daytime mean of 138/74
mmHg, and high night-time mean of 135/64 mmHg, with
the absence of nocturnal dipping for systolic values (diur-
nal index 2/13%).

Resting ECG was normal. ECG Holter monitoring ex-
cluded the presence of complex arrhythmias, medium
heart rate was 70/min, with few (41) supraventricular ex-
tra beats/day. No ventricular ectopic beats, no ST segment
deviation, and no long RR intervals were found.
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CARDIOVASCULAR IMAGING

As a target organ damage in the context of hypertension,
echocardiography revealed left ventricular hypertrophy
with a left ventricular mass index of 114 g/m? (considered
moderately abnormal), diastolic dysfunction of the left
ventricle with impaired relaxation pattern, and no dilata-
tion of the left atrium (left atrial volume index 23 mL/m?
in the reference range and preserved ventricular systolic
function).%10

The ultrasound assessment of carotid arteries revealed
diffuse intima-media thickening and 70% stenosis of the
right internal carotid artery, with non-stenotic atheroscle-
rotic plaques of the left internal carotid artery and normal
anterograde flow in both vertebral arteries.

RETINAL IMAGING

Due to visual acuity complaints, the patient was referred to
the Ophthalmology department for further evaluation of
hypertensive and diabetic end-organ damage. Retinal pho-
tography and ocular coherence tomography (OCT) were
performed using a Carl Zeiss Visucam 500 fundus camera

FIGURE 1.
photograph of the macular region showing 1. generalized arteriolar narrowing and 2. venular caliber changes; 3. arterio-
venous nipping; 4. copper wiring reflex and 5. cotton wool spot; 6. Drusen deposits were visualized along the superior
and inferior vascular arcades. Close-up photograph B. presents damage in the retinal nerve fiber layer — 7. flame-shaped
hemorrhage and 8. cotton wool spot. Image C. shows 9. a micro-aneurism and presumably 10. an Elschnigs spot. Close-up
photograph D. reveals abundant Drusen deposits along the superior vascular arcade in the left eye.

Retinal changes of grade 3 hypertensive retinopathy and associated end-organ damage. Image A. Fundus
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FIGURE 2. Periventricular white matter hyperintensities and deep
white matter lesions (FLAIR MRI sequence), periventricular white
matter lesions (WML) Fazakas grade 3 (irregular periventricular
WML extending into the deep white matter), and subcortical deep
WML Fazakas grade 2 (beginning confluence of foci).

and Topcon Triton OCT. Retinal microvascular changes
characteristic to hypertensive retinopathy were observed,
including vascular caliber changes, nipping, copper wiring
of the arteriolar walls, flame hemorrhages, hard exudates,
and cotton wool spots (Figure 1). Macular region OCT
ruled out macular edema in both eyes. Considering the
Keith-Wagner-Barker classification, the patient presented
grade 3 hypertensive retinopathy alongside signs of cho-
roidopathy with focal choroidal infarct areas (Elschnigs
spots). Microaneurysms, hemorrhages, hard exudate, and
cotton wool spot were indicators for moderate non-pro-
liferative diabetic retinopathy (ETDRS classification). The
pathological features of retinal microvasculature caused by
the association of hypertension and diabetes were aggra-
vated by the presence of Drusen deposits in the equato-
rial region of the retina. Further eye examination identi-
fied early stage cataract in both eyes, responsible for the
patient’s visual acuity complaints.

DIAGNOSTIC CHALLENGES

In this context, with an oligosymptomatic 70% carotid ar-
tery stenosis that needed medical therapy and aggressive
cardiovascular risk factor control and mild cognitive dys-
function, the question was whether there is an indication
to perform a brain imaging study. The patient underwent
brain magnetic resonance imaging (MRI), which revealed

FIGURE 3. Lacunar infarction (T2 weighted MRI sequence)

both macro- and microvascular lesions, such as multiple
vascular lesions in the periventricular white matter and se-
quelae of a former ischemic stroke in the territory of the
left posterior cerebral artery (Figures 2 and 3).

THERAPEUTIC INTERVENTION

The patient needed effective control of risk factors, hy-
pertension, diabetes, and hypercholesterolemia, includ-
ing dietary changes and increase of physical activity level.
Pharmacologic intervention included adding a low-dose
beta-blocker with vasodilator activity (carvedilol) to her
former antihypertensive therapy in order to obtain an op-
timal rate and blood pressure control. She stayed on met-
formin and atorvastatin, with a good glycaemia control
and lipid parameters in normal range. Antiplatelet therapy
was added to her therapeutic regimen for secondary stroke
prevention. Clopidogrel has been prescribed, as the patient
was known with intolerance to aspirin. Given the WML,
lacunar infarction, and silent stroke in this hypertensive
patient with mild cognitive impairment and the high risk
of stroke increased by the presence of these lesions in as-
sociation with the 70% carotid stenosis, we considered that
the patient had an indication for carotid revascularization.!!
However, the patient did not accept to proceed with carot-
id angiography and carotid percutaneous intervention.

DISCUSSIONS

Chronic hypertension leads to concomitant remodeling of
the cardiac and vascular systems and various organs, espe-
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cially the brain, kidney, and retina. The brain is an early
target for organ damage due to high blood pressure (BP),
which is the major modifiable risk factor of ischemic and
hemorrhagic stroke in men and women, as well as small
vessel disease predisposing to lacunar infarction, WML,
and cerebral microbleeds, which are frequently silent. The
clinical significance and pathological substrate of WML
are incompletely understood, but it is known that WML
are an important prognostic factor for stroke, cognitive
impairment, dementia, and death.!2

The presence of silent brain infarcts is not uncommon
in elderly patients; their prevalence (both lacunar infarcts
and larger subcortical infarcts) in Framingham study par-
ticipants aged 62 + 9 years was 10.7%.> Risk factors for
silent brain infarcts evidenced by a systematic review are
advanced age, hypertension, diabetes mellitus, and smok-
ing.13 In our case, all these factors were present.

Several studies have shown that certain ambulatory blood
pressure monitoring parameters are associated with cogni-
tive function. High nocturnal systolic blood pressure level,
non-dipper status, and exaggerated blood pressure variabil-
ity, are all suggested to be significant determinants of cogni-
tive impairment, which was also the case in our patient.!2

The aspect of the patient’s retina indicated several ir-
reversible features of microvascular damage. The most
important therapeutic target in order to preserve sight is
blood pressure and glycaemia control. Furthermore, retinal
evaluation for microvascular integrity provides key infor-
mation for interdisciplinary assessment in the appropriate
context. A population-based case-control study found that
retinal microvascular changes are independently associ-
ated with cardiovascular mortality.'* The National Health
Examination Survey reported a stronger association be-
tween fundus microvascular changes and ischemic heart
disease in women, suggesting the necessity of a vigilant
follow-up.!> Several studies investigated cerebrovascular
pathologies through the retina. The Atherosclerosis Risk
in Community Study suggested cerebrovascular risk strati-
fication according to microvascular retinopathy, showing
that several retinal abnormalities were predictive for lacu-
nar stroke incidence.'%17 Vice-versa, Lindley et al. reported
that patients with acute lacunar stroke were more likely to
present microvascular retinopathy, suggesting once more
that microvascular changes are concomitant both in the
retina and the brain. Retinal imaging was used in a series
of studies where retinal vascular changes were correlated
with dementia as a result of cerebrovascular disease out-
come, but inconsistent findings were reported.!$1* How-
ever, Drusen deposits of the retina could be in relationship
with reduced cognitive function, as described in the Tromse
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Study.? These findings suggest that retinal evaluation should
be considered for better understanding of the consequences
of hypertension and associated comorbidities and accord-
ingly, it should be followed by an interdisciplinary health-
care management and a comprehensive prevention plan.

CONCLUSIONS

Our case illustrated that even behind a mild cognitive im-
pairment detected with sensitive cognitive tests, extensive
anatomic cerebral lesions can be found. Severe retinal
changes in this patient further increased the probability of
the presence of cerebrovascular lesions. Cognitive func-
tion testing should be more frequently used in clinical
practice in order to unmask silent cerebrovascular disease.
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