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EARLY DETECTION OF MILD COGNITIVE IMPAIRMENT
IN PATIENTS WITH CEREBROVASCULAR DISEASE

Irena Martini¢-Popovié, Vesna Seri¢ and Vida Demarin
University Department of Neurology, Sestre milosrdnice University Hospital, Zagreb, Croatia

SUMMARY - Evaluation of mild cognitive impairment (MCI) is important because it can enable early
medical management in order to prevent severe dementia of Alzheimer’s or vascular type. In this pilot
study, patients admitted to University Department of Neurology for first ever stroke/transient ischemic
attacks (patient group, N=81, mean age 56+7.0 years) and control subjects without signs of
cerebrovascular disease (CVD) but with vascular risk factors present (control group, N=45, mean age
53%6.0 years) were tested by use of Mini Mental State Exam (MMSE) and Montreal Cognitive
Assessment (MoCA) on admission, and retested at three and six months. In all study subjects standard
brain computed tomography, color Doppler flow imaging of carotid arteries with intima-media thickness
(IMT) measurement and transcranial Doppler sonography (TCD) were performed. Multiple risk factors
were present in 56 (69.1%) patients. Arterial hypertension, hyperlipoproteinemia and diabetes mellitus
were most common diagnoses in control subjects. All study subjects had normal initial MMSE, whereas
MoCA score was decreased (<26 points) in 52 (57.2%) patients and 23 (9.6%) control subjects. Six
months later, the mean MoCA score was 18.87 and mean MMSE 25.25 in patient group. Patients with
stroke and multiple risk factors showed a statistically significant cognitive decline in comparison to
patients with transient ischemic attacks. At six months, the greatest cognitive decline in patient group
was recorded in patients with arterial hypertension and increased IMT. In subjects with cerebrovascular
risk factors, early signs of cognitive impairment exist even before the cerebrovascular disease becomes
clinically evident. MoCA proved to be an appropriate tool for cognitive evaluation of patients with mild
cognitive impairment of vascular type.
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Introduction

The term mild cognitive impairment (MCI) refers
to a transitional stage between cognitive changes of nor-
mal aging and dementia, of both Alzheimer’s and vascu-
lar type. During this stage, cognitive decline is subtle
and of insufficient severity to constitute dementia, yet
it is beyond for what is expected for normal aging'. In so
called amnesic MCI the patient has subjective memory
complaints which are corroborated by an informant, ab-
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normal memory function relative to age and education
norms but essentially normal general function as well as
normal activities of daily living?. Previous studies have
shown a conversion rate of MCI to Alzheimer’s disease
(AD) of 10%-15% per year®. Amnesic MCI can be caused
by multiple etiologies such as degenerative changes of
neurons, which most likely lead to AD. Additionally,
multiple and critically placed infarctions of the brain
also eventually lead to mild cognitive decline as a pre-
monitory state of vascular dementia*. Although it is well
known that vascular risk factors have measurable nega-
tive effects on the brain and cognitive abilities’, recent
data show numerous similarities in vascular and inflam-
matory risk factors, such as C-reactive protein and fi-
brinogen, contributing to the pathogenesis of both vas-
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cular and Alzheimer’s dementia.® So, in addition to sim-
ple coexistence, vascular dementia and AD seem to have
closer interaction, and they also share common patho-
genic mechanisms such as delayed neuronal death and
apoptosis*’. Evaluation of early signs of cognitive de-
cline is important because many of the risk factors lead-
ing to cerebrovascular disease (CVD) can be managed
medically in order to prevent severe cognitive impair-
ment. The simplicity of evaluation procedures will gain
even more importance in the future, due to the increase
in the proportion of elderly persons in the population.
In assessment of MCI patients, a wide battery of neu-
ropsychological testing is commonly used”®. Neuropsy-
chological testing with standardized tests, however, of-
ten presents a problem to clinicians for its complicated
and time-consuming nature. Mini-Mental-State-Exam-
ination (MMSE)? is still most widely used in assess-
ment of patients with memory complaints, although it
lacks sensitivity in detecting MCI or early stages of de-
mentia®'®. Most individuals meet the clinical criteria
for MCI score above 26 points on the MMSE, which is
also the normal range for elderly individuals. Montreal
Cognitive Assessment (MoCA), which has recently been
developed by Nasreddine ez a/., is an easy to administer
and brief screening tool with high sensitivity and spe-
cificity for MCI'l. While MMSE is superior for more
advanced stages of cognitive decline, MoCA is useful
for the mild stages of cognitive impairment and for dis-
tinguishing patients with MCI from cognitively intact
patients, which makes it a practical tool for first-line
physicians!!. A previous study assessed superior sensi-
tivity and specificity of MoCA in detection of MCI and
early stages of AD'!.

In this pilot study, we used both MMSE and MoCA
to compare the incidence and severity of mild cognitive
changes in patients with first clinical signs of CVD and
in subjects with one or more cerebrovascular risk fac-
tors, with no clinical signs of cognitive decline. Apart
from routinely assessed cerebrovascular risk factors (age,
sex, arterial hypertension, diabetes, hyperlipoproteine-
mia, cigarette smoking and alcohol consumption, obesi-
ty), in our study we also used B-mode ultrasound for
assessment of the intima-media thickness (IMT) of
extracranial carotid arteries. IMT can be assessed in a
relatively simple way and represents a safe, inexpen-
sive, precise and reproducible measure'?. IMT is con-
sidered to be an independent vascular risk factor’®. The
predictive value of IMT with regard to cardiovascular
complications has been established in several prospec-
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tive studies, and suggests that IM'T measurement may
in the future participate in the stratification of vascular
risk of asymptomatic patients in primary prevention!*!4,
We also used transcranial Doppler sonography (TCD)
for measurement of mean blood flow velocities (MBFV)
in basal cerebral arteries as a noninvasive and simple
diagnostic tool for assessment of cerebral hemodynam-
ics'. Previous studies have shown that cerebral hemo-
dynamics may be reduced in patients who develop de-
mentia at a later stage'®.

Subjects and Methods

"Two groups of subjects were recruited from Univer-
sity Department of Neurology, Sestre milosrdnice Uni-
versity Hospital in Zagreb. Patient group consisted of
81 subjects (mean age 56+7.0 years) admitted to the
Department for first cerebrovascular incident (first ever
stroke or transient ischemic attacks (TTA)). TIA was
diagnosed according to redefined diagnostic criteria of
the TIA Working Group!”. Control group consisted of 45
subjects treated as outpatients (mean age 53%+6.0 years),
with no clinical signs of CVD but with one or more vas-
cular risk factors present. None of study subjects had
any subjective or objective memory complaints prior to
enrolment. Upon giving an informed consent, both
groups were tested using standard MMSE? and MoCA!.
MMSE requires 5-10 minutes for administration. It is
composed of items assessing orientation, immediate and
delayed recall of three words, naming, phrase repetition,
the ability to follow simple commands, writing, visuospa-
tial function, attention and mental control. Total MMSE
score of 25-30 is considered normal, while scores below
24 points indicate dementia®'®. MoCA was translated
to Croatian and administered according to administra-
tion and scoring instructions given by the authors!!. It is
a 30-point test that takes approximately 30 minutes to
administer. The short-term memory recall task (5 points)
involves two learning trials of five nouns and delayed
recall after approximately 5 minutes. Visuospatial abili-
ties are assessed using a clock-drawing task (3 points)
and three-dimensional cube copy (1 point). Multiple
aspects of executive functions are assessed using an al-
teration task adapted from the Trial Making B task (1
point), a phonemic fluency task (1 point), and a two-
item verbal abstraction task (2 points). Attention, con-
centration and working memory are evaluated using a
sustained alteration task (target detection using tapping,
1 point), serial subtraction task (3 points) and digits for-
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ward and backward (1 point each). Language is assessed
using a three-item confrontation naming task with low-
familiarity animals (lion, camel, rhinoceros; 3 points),
repetition of two syntactically complex sentences (2
points) and the aforementioned fluency task. Finally,
orientation to time and place is evaluated (6 points)''.
MMSE and MoCa were administered to both groups on
admission and repeated at three and six months. In all
subjects, data on conventional vascular risk factors were
recorded, including data on age and sex, arterial hyper-
tension, diabetes, hyperlipoproteinemia, cigarette smok-
ing, alcohol consumption, and obesity. Additional data
were collected on cardiovascular risk factors/disease
(CVD), including coronary heart disease, congestive
heart failure, peripheral vascular disease, atrial fibrilla-
tion, left ventricular hypertrophy, and cardiac arrhyth-
mias. In addition to standard brain CT scan, CDFI of
carotid arteries with IM'T' measurement as another di-
agnostic tool in the assessment of cerebrovascular risk
were performed in all subjects on admission. CDFI and
IMT measurement were done on commercially availa-
ble equipment (Aloka Prosound SSD-550) with a linear
8 MHz transducer. Besides standard CDFTI of both com-
mon carotid arteries (CCA), internal carotid arteries
(ICA) and external carotid arteries (ECA), IMT was
measured in the near and far walls of the three main
segments of extracranial carotid arteries (CCA, carotid
bifurcation and ICA) on both sides'*!*. For each seg-
ment, ultrasound scan is performed in more than one
direction, the maximum value of IMT is selected, and
the final IMT is considered the mean of IM'T values at
the 12 sites examined. Measurements of IM'T were done
on the basis of video image by visual assessment of the
leading edges (the upper demarcation line) of the blood-
intima and media-adventitia interfaces defining IM'T.
The analysis was performed off-line manually with the
assistance of computerized program, by placing the cur-
sor on the interfaces in the digitalized video image!>!4.
IMT values above 0.8 mm were considered pathologi-
cal’. Assessment of cerebral hemodynamics was done
by use of TCD, which was performed on commercially
available equipment using 2 MHz probe. Transtempo-
ral approach was used to evaluate cerebral hemodynam-
ics of the circle of Willis, while subforaminal approach
was used for insonation of terminal vertebral and basilar
arteries. The key flow parameters, which include the
mean flow velocity (MFV), pulsaltility index (PI) and
direction of flow in the ophthalmic artery, were record-
ed for each participant and either side, according to a
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well defined diagnostic protocol®. TCD findings were
classified as normal if registered MBFV in all insonated
cerebral arteries were within the age-adjusted normal
range'?. All Doppler ultrasound examinations (CDFT of
carotid arteries with IM'T measurement and T'CD) were
done and interpreted by an experienced physician
trained in Doppler ultrasound assessment. In order to
assess the nature of cerebrovascular disorder (TIA/
stroke), apart from clinical picture, CT scan of the brain
was performed in all patient group subjects immediate-
ly upon admission, using a Siemens-Sensation Multi-
slice Computed Tomography scanner with 16-row de-
tector layer, according to standard protocol (non-en-
hanced scans with a slice thickness of 5 mm). Control
group subjects also underwent brain CT scan as part of
neurological diagnostic procedures. Brain CT scan in
controls was performed within two weeks of enrolment.
Brain CT findings were classified as positive if signs of
ischemic stroke were present.

Prior to any further analysis, all data sets were ana-
lyzed for normality using Kolmogorov-Smirnov test, and
are presented as median * interquartile range (IQ) for
data that were not normally distributed, and as mean =
standard deviation for data that were normally distrib-
uted. Normally distributed data sets were analyzed us-
ing Student’s t-test. Non-normally distributed data sets
were analyzed using parametric One-Way Analysis of
Variance on Ranks (ANOVA on Ranks) Mann-Whitney
Rank Sum Test, post hoc analysis was performed using
all pair-wise multiple comparison procedures (Holm-
Sidak method). Difference was considered to be statis-
tically significant at p<<0.001.

There were no statistically significant differences
either between MMSE and MoCA values measured at
baseline (0 months) and at three months, or between
MMSE and MoCA values measured at three and six
months. Our results therefore present the analysis of
cognitive results as assessed at baseline (0 months) and
at six months.

Results

Study populations

There were 62 (76.54%) acute stroke patients and
19 (23.46%) TIA patients enrolled in the patient group
versus 45 control group subjects with no clinical evidence
of CVD but with the presence of one or more cerebrov-
ascular risk factors. There were no statistically signifi-
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Table 1. Study subject demographics

Age Education Female
(yrs) (%)
n Mean = SD
Patientgroup 81 55.60%+7.48 11.02+4.12 35 (43)
TIA 19 53.45x4.35 10.05x3.15 7(37)
Stroke 62 59.80%+6.78 10.82+3.77 12 (63)
Control group 45 53.30x6.05 12.08+3.28 23 (51)

TIA, transient ischemic attack

cant between-group differences according to age, sex and
education (patient group including stroke patients and
TIA patients, and control group). In all control group
subjects brain CT scan results were normal, free from
any signs of CVD. A previous study indicated the sub-
jects with 12-year education or less had worse perform-
ance on MoCA, so 1 point was added to their total MoCA
score (if total MoCA score <30)!. Demographic data
are summarized in Table 1.

The vascular risk factor profile according to the Na-
tional Stroke Association (NSA) Stroke Prevention
Guidelines, with the addition of data on T'CD results,
IMT values and multiple risk factors (>2) for both pa-
tient and control groups are shown in Table 2. Multiple
risk factors were present in 56 (69.1%) patients versus
23 (57.7%) control subjects. Also, multiple risk factors
were present in 46 (74.2%) stroke patients versus ten
(52.6%) 'TTA patients. As shown in Table 2, in asympto-
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Fig. 1. Mean MMSE values in patient group (PG) and control
group (CG) on admission (MMSE in), and at three and six
months (MMSE 3/ MMSE 6).

matic subjects (control group), arterial hypertension was
most commonly recorded (n=31; 68.8%), followed by
hyperlipoproteinemia (n=26; 57.7%) and diabetes mel-
litus (n=23; 51.1%). Increased IMT (n=16; 84.2%),
diabetes (n=12; 63.1%) and previous/current smoking
(n=12; 63.1%) were most often recorded in TIA pa-
tients, whereas arterial hypertension (n=>51; 82.2%),
increased IMT (n=40; 64.5%) and previous/current
smoking (n=39; 62.9%) predominated in stroke pa-
tients.

Cognitive results as assessed by MMSE and MoCA

As illustrated by the mean values in Figure 1, the
initially normal mean MMSE scores in both patient and
control groups remained within the normal range at three

Table 2. Vascular risk factors in patient group (TI1A/stroke), TIA patients, stroke patients, and control group

Patient group Control group
TIA/stroke TIA Stroke
(N=381) (N=19) (N=62) (N=45)
n (%) n (%) n (%) n (%)

Arterial hypertension 62 (76.5) 11 (57.8) 51 (82.2) 31 (68.8)
Hyperlipoproteinaemia
(total cholesterol >5.2 mmol/L.) 42 (51.8) 9 (47.3) 33 (53.2) 26 (57.7)
Diabetes mellitus 48 (59.2) 12 (63.1) 36 (58.1) 23 (51.1)
Obesity 29 (35.8) 11 (57.8) 18 (29.0) 17 (37.7)
Previous or current smoking 51 (62.9) 12 (63.1) 39 (62.9) 21 (46.6)
Coronary disease 16 (12.7) 7 (36.8) 9 (14.5) 6(13.3)
Atrial fibrillation 17 (20.9) 9 (43.7) 8 (12.9) 8(17.7)
Increased IMT (>0.8 mm) 56 (69.1) 16 (84.2) 40 (64.5) 19 (42.2)
Hypoperfusion (TCD) 43 (53.0) 7 (36.8) 36 (58.0) 17 (37.7)
Multiple risk factors (>2) 56 (69.1) 10 (52.6) 34 (54.8) 23 (57.7)

TIA, transient ischemic attack; TCD, transcranial Doppler
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Fig. 2. Mean MoCA values in patient group (PG) and control
group (CG) on admission (MoCA in), and at three and six months
(MoCA 3/MoCA 6).

and six months. When MoCA was used, as shown in Fig-
ure 2, the initial mean scores for both groups were nor-
mal as well. In patient group, the mean MoCA scores at
three and six months were below normal values (<26).
In control group, the mean MoCA score approached the
cut-off score (mean 26.67; SD 1.575) at three months,
dropping to clearly abnormal values at six months of in-
itial testing (mean 24.47; SD 1.302).

As shown in Figures 1 and 2, cognitive performance
on MMSE for both groups fell within the normal range
throughout the study period and the administration of
MoCA revealed early cognitive abnormalities, i.e. at
three months only in patient group, and at six months
in both patients and control groups.

Relationship of cerebrovascular disease, vascular
risk factors and cognitive performance

Patient group subjects were divided into subgroups
according to the nature of their CVD (TTA or first ever
stroke) and vascular risk factors recorded. Cognitive re-
sults of particular subgroups were further analyzed.
When MoCA was used, the subgroup of patients who
had sustained a stroke and had multiple vascular risk
factors (>2) (N=34; 54.8%) showed a statistically sig-
nificant cognitive decline at six months (mean
MoCA, =17.88; SD 0.532) as compared with TIA pa-
tients (N=19; 23.45%; mean MoCA,=24.37; SD 0.798;
p<0.001). On the contrary, comparison of the mean
MoCA scores between TTA patients and control sub-
jects yielded no statistically significant difference (mean
MOCA(CG)=26.67; SD0.71; p=0.023).

As shown in Figure 3, in control group the greatest
cognitive decline at six months was recorded in the sub-
groups of subjects with arterial hypertension (mean
MoCA()( = 22.34;SD 0.79), increased IMT (mean

CG-AH
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Fig. 3. Mean MoCA scores in control group according to risk
Sactors at six months.

MoCA, (;um=21-47;SD 1.003) and multiple vascular
risk factors (mean MoCA, (COMRP) = 19.29; SD 1.32).

In order to compare the overall cognitive decline as
measured by MMSE and MoCA for both patient and
control groups over the six-month period, A mean val-
ues for MMSE (AMMSE = MMSE 0 - MMSE 6) and
MoCA scores (AMoCA = MoCA 0 —MoCA 6) were cal-
culated for the patient and control subgroups with dif-
ferent vascular risk factors and then used on further cal-
culations. Table 3 presents cognitive decline as assessed
by MoCA (AMoCA) in patient and control subgroups
with different vascular risk factors (present or absent).
In patient group, the subgroup with multiple risk fac-
tors showed a statistically significant cognitive decline
when compared to patients with only one or two risk
factors present. Also, in the subgroup of patients with
cerebral hypoperfusion as assessed by TCD a statisti-
cally significant cognitive decline was found when com-
pared to patients with normal TCD findings. In control
group, AMoCA yielded a statistically significant differ-
ence among subjects with arterial hypertension, subjects
with coexisting arterial hypertension and increased IMT
values, and subjects with coexisting arterial hyperten-
sion and multiple risk factors. When MMSE was used,
there were no statistically significant differences in the
rate of cognitive decline (AMMSE) among the patient
and control subgroups with or without particular vascu-
lar risk factors.

Discussion

Given the increased number of elderly population,
dementia of any type (both CVD and AD) today presents
a very common and devastating illness, and efforts are
made to enable the earliest diagnosis and treatment
possible. Our results indicated the first measurable signs
of cognitive malfunction to exist even before the dis-
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Table 3. Cognitive decline as assessed by MoCA (AMoCA) in patient and control subgroups with different vascular
risk factors (ANOVA, Mann-Whitney Rank Sum test, t-test)

AMoCA

CV risk factors Patient group Control group

median 25% 75% p median 25% 75% p
AH + 7.0 5.0 8.0 0.983 - - - <0.001*
AH - 7.0 6.0 8.0 - - - (t-test)
Hyperlipoproteinemia + 7.0 6.0 8.0 0.174 4.0 3.0 4.0 0.605
Hyperlipoproteinemia— 6.0 5.0 8.0 4.0 3.0 5.0
DM + 7.0 6.5 9.0 0.057 4.0 3.0 5.5 0.250
DM - 7.0 5.0 8.0 4.0 3.0 4.0
Obesity + 7.0 6.0 8.0 0.201 4.0 2.8 4.5 0.639
Obesity — 7.0 5.0 8.0 4.0 3.0 5.0
Smoking + 7.0 5.0 8.0 0.619 4.0 3.0 4.0 0.772
Smoking — 7.0 5.0 8.0 4.0 3.0 5.0
Coronary disease + 7.0 5.0 8.0 0.441 3.5 3.0 5.0 0.676
Coronary disease — 7.0 5.0 8.0 4.0 3.0 4.8
AF + 7.0 5.0 8.0 0.372 4.0 3.0 4.0 0.469
AF - 7.0 5.0 8.0 4.0 3.0 5.0
IMT >8 mm + 7.0 5.0 8.8 0.071 4.0 3.0 4.0 0.564
IMT >8 mm - 7.0 5.0 7.8 4.0 3.0 5.0
MRF (>2) + 7.0 6.0 8.0 <0.001* 4.0 3.0 4.0 0.741
MRF (>2) - 6.0 5.0 7.0 4.0 3.0 5.0
Hypoperfusion (TCD) + 7.0 6.0 9.0 <0.001* 4.0 3.0 4.0 0.480
Hypoperfusion (TCD) - 6.0 5.0 7.0 4.0 3.0 5.0
(AH + IMT >8 mm) + 7.0 5.0 8.0 0.385 4.0 3.0 4.0 <0.001*
(AH + IMT >8 mm)- 7.0 5.3 7.8 1.0 1.3 2.8
(AH + MRF >2) + 7.0 5.3 8.0 0.069 4.0 3.0 5.0 <0.001*
(AH + MRF >2) - 7.0 5.1 7.8 2.75 2.0 6.0

AH, arterial hypertension; DM, diabetes mellitus; AF atrial fibrillation; IMT, intima-media thickness; IMT >8 mm, increased IMT
values; Hypoperfusion (TCD), cerebral hypoperfusion as assessed by transcranial Doppler; MRE multiple risk factors; *statistically sig-

nificant difference

ease itself had become clinically evident in patients with
CVD. Cognitive follow up using MoCA during a six-
month period in both patients with first cerebrovascu-
lar event (first ever stroke or TTA) and controls free from
CVD symptoms showed a step-wise reduction of cogni-
tive performance in both groups, with a more pronounced
and more rapid decline in the patient group (Fig. 2).
However, discrete cognitive changes were also present
in asymptomatic controls, where subjects with multiple
risk factors, arterial hypertension and increased IM'T had
the most pronounced cognitive decline at six months.
It appears that the concurrent presence of multiple vas-
cular risk factors additionally increases the risk of sub-
tle cognitive decline through possible interaction of risk
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factors, even in subjects without evident clinical signs
of MCI. We believe this finding could be explained by
small-vessel disease, which is likely to be present in
these individuals due to persistent damage to the small
terminal vasculature of subcortical cerebrum caused by
different vascular risk factors. Small-vessel disease is
known to be closely linked to hypertension and is an
indicator of atherosclerotic disease?. This observation
is consistent with the results reported by Prinse ¢z @/,
suggesting that in the elderly cerebral small-vessel dis-
ease contributes to cognitive decline by affecting infor-
mation processing speed and executive function'®. A pre-
vious study assessing cerebral vasoreactivity in patients
with multi-infarct dementia using TCD and acetazola-
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mide testing demonstrated impaired cerebrovascular
hemodynamics®, while some early prospective studies
also showed that patients who developed vascular de-
mentia may have had reduced cerebral blood flow for
some years before any clinical evidence of dementia®.
CVD is a common symptom of the aging process and
several studies have recently suggested that cerebrov-
ascular risk factors are strongly associated with demen-
tia!®#, Symptromatic CVD can easily be recognized by
the presence of associated conditions and by use of brain
imaging. It is well known that white matter hyperin-
tensities are associated with extracranial carotid disease,
and results reported by Rilley ez /. suggest that even in
the absence of macrosopic infarctions, individuals with
evidence of severe atherosclerotic disease in the circle
of Willis are at a greater risk of memory-related MCI®.
The NINCDS-ADRDA criteria state that the diagnosis
of probable AD requires the absence of systemic disor-
ders or other brain disease that could alone account for
the dementia, but there are no specifications on how to
diagnose probable AD with concomitant CVD?*. Demen-
tias were previously often classified on the basis of the
presence or absence of CVD or stroke, with positive as-
sociations between stroke risk factors and VAD, and
negative associations between stroke and AD%. How-
ever, in the large majority of elderly patients diagnosed
with dementia cortical infarctions and senile plaques
with neurofibrillary tangles are simultaneously present.
This condition in which Alzheimer’s and vascular pa-
thology overlap is described as mixed dementia. Given
recent epidemiological and experimental data, it appears
that there are many reasons to consider the role of vas-
cular factors in the initiation, promotion and progres-
sion of AD. According to latest studies, common risk fac-
tors for AD and VAD are now recognized, including age,
family history of dementia, previous TIA or stroke,
atherosclerosis with coronary heart disease, elevated or
low systemic blood pressure, diabetes type 2, hyperc-
holesterolemia, hyperhomocystinemia, smoking, and
presence of apolipoprotein E epsilon 4 (apoE4) allele*.
As vascular pathology appears to be a common charac-
teristic of both VAD and AD, we emphasize the impor-
tance of early and accurate diagnosis of mild cognitive
decline in order to recognize the patients in whom strict
medical control of vascular risk factors could prevent or
at least delay clinically evident dementia of any type.
Validation study by Nasreddine ¢ a/. showed MoCA to
have excellent sensitivity in detecting MCI (90%) and
mild stages of AD (100%), and considerably higher sensi-
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tivity than MMSE!". In our study, MoCA also demon-
strated the ability of detecting discrete cognitive chang-
es in symptom-free patients with no cognitive com-
plaints but with an increased cerebrovascular risk (Fig.
2). When cognitive follow up using MMSE was done,
we found only initial signs of cognitive decline in pa-
tient group at six months, while no abnormalities were
detected in asymptomatic controls. Both of these find-
ings are consistent with the results of our previous
study?’. Thus, our results corroborate superior sensitiv-
ity of MoCA in detecting MCI, previously reported by
others''. The features of MoCA design which probably
explain its sensitivity compared to MMSE are memory
testing which involves more words, fewer learning tri-
als, and longer delay before recall than MMSE!. Visu-
ospatial processing, executive functions and language
abilities are tested by MoCA with more numerous and
demanding tasks than by MMSE!". As the role of vascu-
lar factors in the initiation, promotion and progression
of both vascular dementia and AD, and the understand-
ing of overlap between vascular and degenerative pa-
thology has recently become more clear, these data fur-
ther support the importance of tight control of vascular
risk factors in both symptomatic and asymptomatic pa-
tients, which is essential in the prevention of severe
dementia®®?.

The increased risk of developing significant cogni-
tive impairment in patients with stroke/TTA has been
well documented?®. In our study, we detected mild cog-
nitive decline in cerebrovascular symptom-free individ-
uals, which indicates that neuronal damage due to the
presence of vascular risk factors occurs long before the
disease has become evident. This observation further
supports the latest concept of an increased incidence of
mixed dementias that were considered to be rare in the
past?”#. A recent study showed that neither Short Test
of Mental Status (STMS) nor MMSE could be used
alone to diagnose MCI or dementia®.

Apart from MoCA, there are currently no other
screening tools to quickly and reliably distinguish MCI
from normal controls, so MoCA is recommended for use
in patients with normal range score on MMSE!. As it
appears today, the current concept of purely vascular or
purely Alzheimer’s dementia has outlived its usefulness
with the increasing recognition of mixed dementias®!.
The interaction of vascular components and other com-
ponents more than doubles the rates of progression when
compared to pure AD alone®**!.
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Our study results are consistent with current research

moving towards early identification of subjects in pre-
symptomatic stage, which has been termed “brain-at-
risk” and is most appropriate for early primary and sec-
ondary preventive therapy®'. We demonstrated the use
of MoCA to allow for simple and early recognition of
subtle cognitive decline in apparently mentally healthy
individuals, making it an important tool for cognitive
follow up and also for investigation of treatments aimed
at secondary prevention of severe dementia.
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Sazetak

RANO OTKRIVANJE BLAGOG OSTECENJA SPOZNAJNE FUNKCIJE U BOLESNIKA S
CEREBROVASKULARNOM BOLESCU

L. Martinit-Popovic, V. Serié i V. Demarin

Procjena blagog spoznajnog o$teéenja je vazna, jer moze omoguciti rano medicinsko zbrinjavanje kako bi se sprijecila teska
demencija Alzheimerova ili vaskularnog tipa. U ovom probnom ispitivanju su bolesnici primljeni na Kliniku za neurologiju
zbog prvog mozdanog udara/prolaznog ishemijskog ispada (skupina bolesnika, n=81, srednja dob 56+7,0 godina) i kontrolni
ispitanici bez znakova cerebrovaskularne bolesti, ali s prisutnim vaskularnim ¢imbenicima rizika (kontrolna skupina, n=45,
srednja dob 53=6,0 godina) ispitani pomoc¢u Mini Mental State Exam (MMSE) i Montreal Cognitive Assessment (MoCA) kod prijma
te ponovno nakon tri i $est mjeseci. U svih osoba provedena je standardna kompjutorizirana tomografija mozga, prikaz protoka
pomocu obojenog Dopplera u karotidnim arterijama uz mjerenje debljine intime medije te transkranijska Dopplerova
sonografija. ViSestruki rizi¢ni ¢imbenici bili su prisutni u 56 (69,1%) bolesnika. Kontrolni ispitanici najée$ée su imali arterijsku
hipertenziju, hiperlipoproteinemiju i Se¢ernu bolest. Svi ispitanici su imali normalan po¢etni MMSE, dok je zbir MoCA bio
snizen (<26 bodova) u 52 (57,2%) bolesnika i 23 (9,6%) kontrolne osobe. Nakon Sest mjeseci je u skupini bolesnika srednji
zbir MoCA bio 18,87, a srednji MMSE 25,25. Bolesnici s mozdanim udarom i viSestrukim ¢imbenicima rizika iskazali su
statisticki znacajno spoznajno urusavanje u usporedbi s bolesnicima s prolaznim ishemijskim ispadima. U kontrolnoj skupini
je najveée opadanje spoznajnih funkcija nakon Sest mjeseci zabiljeZeno u osoba s arterijskom hipertenzijom i povec¢anom
debljinom intime medije. U osoba s cerebrovaskularnim ¢imbenicima rizika rani znaci o§teéenja spoznajne funkcije postoje
¢ak 1 prije negoli cerebrovaskularna bolest postane klini¢ki o¢ita. MoCA se je pokazao odgovarajué¢im pomagalom za spoznajnu
procjenu bolesnika s blazim oSteéenjem spoznajne funkcije vaskularnog tipa.

Kljuéne rijeci: Mozak — patologija; Mozak — fiziopatologija; Gerebrovaskularna bolest — dijagnostika; Demencija — Alzheimerova bolest;
Demencija — vaskularna demencija
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