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Background: The cognitive dysfunction disorders are nowadays represented great health, social, and economic
burden globally. Magnetic resonance imaging plays a major role in the evaluation of these disorders. This study aims
to assess the relationship between the visual rating scale of global cerebral atrophy (GCA) & medial temporal lobe
atrophy (MTA) scoring with age, white matter hyper-intensities, and cognitive value.

Methods: A cross-sectional study carried out from 1st of November 2022 to 28th of February 2023 at the Magnetic
Resonance Imaging unit of the Radiology department in Baghdad Teaching Hospital at Medical Complex in Baghdad
city, Iraq. Sixty patients aged over 45 years with suspected cognitive abnormalities were included, while younger
patients, those with territorial infarction, watershed infarction, or unwillingness to participate were excluded. Data were
collected through a semi-structured questionnaire covering sociodemographic factors, chronic ilinesses, cognitive
status, MRI findings, and visual rating scales (Fazekas, Global Cortical Atrophy [GCA], and Medial Temporal Lobe
Atrophy [MTA]). MRI was performed using a 1.5T Philips Achieva Nova scanner, and cognitive assessment was
conducted with the Mini-Mental State Examination (MMSE).

Results: The mean age of participants was 62.4 + 8.8 years, with males slightly predominating (55%). Chronic
diseases were common, particularly hypertension (57.2%). Cognitive assessment revealed 51.7% with normal
cognition, 18.3% with mild cognitive impairment, and 30% with dementia. Higher Fazekas, GCA, and MTA scores were
significantly associated with dementia (p<0.05). MTA scores were significantly elevated in Alzheimer’s disease
(p<0.001), while vascular etiologies were strongly associated with higher GCA, Fazekas, and MTA scores (p<0.05).
Non-strategic lacunar ischemia showed higher Fazekas scores compared to strategic types (p=0.006). Increasing age
was significantly linked to dementia, vascular pathology, and higher atrophy scores.

Conclusion: These findings suggest a strong correlation between structural brain changes observed on MRI and
cognitive decline, highlighting the importance of visual rating scales in clinical assessment.
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Background

White matter hyperintensities (WMHs) are among the most
frequent brain magnetic resonance imaging (MRI) abnormalities
in older adults and represent a significant biomarker of cerebral
small vessel disease (SVD). They are typically visualized as
hyperintense lesions on T2-weighted and fluid-attenuated
inversion recovery (FLAIR) sequences, often distributed in the
basal ganglia, periventricular, subcortical, or centrum semiovale
regions. Pathologically, WMHs result from demyelination and
axonal loss, commonly attributed to ischemic injury of small
penetrating arteries [1]. They are a critical imaging feature in the
study of cerebrovascular small vessel ischemic disease (SVID)
[2], which is an established contributor to cognitive decline and
the development of dementia [3]. Volumetric and visual rating
assessments of WMHs have advanced our understanding of
SVID and its impact on cognitive performance across the
spectrum of normal aging and dementia [4]. Strong associations
have been reported between WMH burden and deficits in both
memory and executive function [5]. In older populations, WMHs
are most frequently linked to vascular risk factors such as
uncontrolled hypertension, hyperlipidemia, and diabetes mellitus
[6]. Although volumetric quantification provides detailed
longitudinal data [7,8], semi-quantitative visual rating scales
remain widely used in clinical practice due to their feasibility,
reproducibility, and correlation with clinical outcomes. Global
brain atrophy (GBA), encompassing generalized cortical volume
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loss and ventricular enlargement, is another common finding in
neuroimaging of the elderly. The interpretation of moderate-to-
severe GBA presents a diagnostic challenge for clinicians, as it
may be attributed to normal aging, neurodegenerative disorders
such as Alzheimer's disease (AD), or cerebrovascular insults [9].
Understanding the interplay between GBA, aging, AD, and
cerebrovascular disease (CVD) is crucial for accurate diagnosis
and management [7]. GBA has consistently been shown to
correlate with cognitive and functional impairment [10], and can
be evaluated on MRI or computed tomography (CT) scans using
standardized visual rating scales such as the Global Cortical
Atrophy (GCA) scale. Potential contributors to GBA include
chronological aging, WMHs associated with CVD, and
neurodegenerative pathology [7, 11]. While some studies show
a direct association between GBA severity and age [12,13],
others have found conflicting results [14]. Similarly, medial
temporal atrophy (MTA) is a recognized imaging marker for AD,
though it may also occur in normal aging [13]. Findings from the
Alzheimer's Disease Neuroimaging Initiative (ADNI) indicate
that over two years, medial temporal lobe volume may decrease
by 1-7%, accompanied by a 10% increase in ventricular volume
[15]. Because the annual rate of MTA may be subtle,
standardized visual rating scales (e.g., MTA score) help
distinguish normal from abnormal atrophy patterns [16,17].
WMHs and GBA frequently coexist in older individuals, and
their relationship is of growing research interest. Some studies
have shown strong associations between WMH severity and
GBA, even in cognitively intact subjects [18,19], while others
report no significant link [7,19]. WMHs are also closely related
to vascular cognitive impairment and are considered hallmarks
of cerebral small vessel disease [20,21]. Their presence increases
steeply with age, and higher Fazekas scale scores (>2) have been
associated with greater dementia risk [16,17]. Dementia, or
major neurocognitive disorder (MND) as defined in DSM-5, is a
progressive condition marked by a significant decline in one or
more cognitive domains, with resulting impairment in daily
functioning [22]. Alzheimer's disease is the most common cause,
accounting for up to 70-80% of cases [23], while vascular
dementia represents approximately 15% [24]. Mixed dementia,
commonly involving both Alzheimer's and vascular pathology,
is also prevalent [25]. Neuroimaging plays an essential role in the
evaluation of cognitive impairment, both to exclude reversible
causes and to identify characteristic atrophy or vascular changes
[26]. The differentiation between neurodegenerative and
vascular contributions is critical for patient counseling,
prognosis, and potential intervention. White matter, which
constitutes approximately half of the brain volume, provides
essential connectivity between cortical and subcortical regions
[27]. Myelin integrity is crucial for efficient neural transmission
[28,29], and damage due to ischemia or other insults manifests
as WMHs on MRI [29]. The spatial distribution of WMHs may
have distinct clinical implications [30,31,32], yet most studies
focus on total lesion volume rather than regional patterns. In
addition to WMHs and cortical atrophy, lacunar infarctions are
frequently observed in older adults, often reflecting hypertensive
small vessel disease [33,34,35]. These small subcortical infarcts
can contribute to subtle cognitive impairment and, when
multiple, may lead to wvascular dementia [34,36]. MRI,
particularly diffusion-weighted imaging (DWI), improves
detection and characterization of such lesions [37,38,39]. Given
the frequent coexistence of cortical atrophy, medial temporal

lobe atrophy, and WMHs in the aging brain and their overlapping
yet distinct associations with cognitive decline, integrated
assessment using visual rating scales may provide a practical and
clinically relevant approach. The present study aimed to assess
the relationship between visual rating scales of Global Cortical
Atrophy (GCA) and Medial Temporal Atrophy (MTA) with age,
white matter hyperintensities, and cognitive value.

Methods

Study design and settings

A cross-sectional study was carried out at the Magnetic
Resonance Imaging unit of the Radiology department in Baghdad
Teaching Hospital at Medical Complex in Baghdad city, Iraq,
from 1st November 2022 to 28th February 2023.

Inclusion and exclusion criteria

All patients with suspicion of cognitive abnormality presented to
the Magnetic Resonance Imaging unit of the Radiology
department who were aged more than 45 years were included.
While younger age patients with a history of vascular territory
infarction, water shed area (infarction), and those who refused to
participate were excluded.

Sampling technique and data collection

A convenient sampling technique was employed to collect data
directly from 60 eligible patients. A semi-structured
questionnaire was designed by the supervisor to collect the
following information from each patient: Sociodemographic
characteristics of patients including the age, gender and
educational level; History of chronic diseases, types and
duration; Cognitive diagnosis of patients which might be normal,
mild cognitive impairment or dementia; Visual rating scales of
patients including the Fazikas score, global cerebral atrophy
(GCA) score and medial temporal lobe atrophy score (MTA);
MRI diagnostic findings of patients including the vascular
etiology, lacunar ischemia types and Alzheimer disease.

Procedures

The selected patients were referred by neurologists to the
Magnetic Resonance Imaging unit of the Radiology department
in Baghdad Teaching Hospital for suspicion of cognitive
dysfunction. The researcher examined the selected patients for
magnetic resonance imaging using MRI equipment (Philips,
Germany) and assessed visual rating scales. The cognitive
function of selected patients was assessed by using the mini-
mental state examination (MMSE) (https://mmse.neurol.ru/). A
1.5T MR imaging scanner (Philips Achieva Nova, Dual 16
Channel) was used to perform brain MRI. All patients were
scanned in a supine position (lying face-up) using a standard
circularly polarized head coil. Standard T1-weighted, T2-
weighted, and FLAIR (Fluid-Attenuated Inversion Recovery)
sequences were performed in both axial (horizontal) and coronal
(vertical) orientations to capture different tissue characteristics
and structures of the brain. The parameters are summarized in
Table 1. The visual rating scales included medial temporal lobe
atrophy (MTA), global cortical atrophy (GCA), and the Fazekas
scale, which were assessed by the researcher. Among them, the
MTA was scored separately for the left and right sides, and the
overall MTA score was obtained by calculating the average of
both sides. Regarding the MTA scale, the scores of atrophies



were classified from "0 to 4" in the hippocampus,
parahippocampal gyrus, entorhinal cortex, and the surrounding
cerebrospinal fluid spaces. The scores were interpreted into grade
0 (no atrophy), grade 1 (widening of the choroid fissure), grade
2 (more widening of the temporal horn), grade 3 (moderate loss
of hippocampal volume), and grade 4 (severe loss of
hippocampal volume). Regarding the GCA scale, the scores of
atrophies were categorized from "0 to 3" in cortex atrophy and
sulcal dilatation. They are classified into: grade 0 (no cortical
atrophy); grade 1 (mild atrophy), grade 2 (moderate atrophy), and
grade 3 (severe atrophy). Regarding Fazekas scale, the scores
were arranged from 0 to 3 to changes in white matter. The scores
were classified into: grade 0 (no or single punctate lesion), grade
1 (multiple punctate lesions), grade 2 (bridging), and grade 3
(large confluent lesions).

Table 1: MRI sequence parameters.

Parameter Ti FFE FLAIR T2w
TR (ms) 140 6000 1000
TE (ms) 1.63 120 110

Slice 5 5 5

FOV (mm) 210 250 230

Matrix size 510 288 255

Voxel size 0.776 0.9x1.2x5 1x1.2x5

Time (min) 1 1.12 1.14

NSA 2 1 2

TR Repetition Time, TE=Echo time, Ti=Inversion time, FOV=Field of view,
NSA=Number of signal emerging, FLAIR=Fluid attenuation inversion recovery.
T2w=T2 weighted image

Statistical analysis

Statistical Package for Social Sciences (SPSS) version 22 was
used to analyze the data. Descriptive statistics presented as (mean
+ standard deviation) and frequencies as percentages. Multiple
contingency tables were conducted, and appropriate statistical
tests were performed. Chi-square and Fisher's exact tests were
used for categorical variables. An independent sample t-test was
used to compare two independent means, and a way ANOVA
analysis was used to compare more than two means. Pearson
correlation was used to assess the relationship between visual
rating scales. In all statistical analyses, the level of significance
(p-value) was set at < 0.05.

Results

Sociodemographic characteristics

This study involved 60 patients with a mean age of 62.4 + 8.8
years (range: 46—78 years). Nearly half of the participants
(43.3%) were younger than 60 years, while 35% were aged 70
years and above. Males were slightly more represented than
females (55% vs. 45%). Regarding educational status, secondary
school level was the most common (35%), followed by primary
(31.7%), while only 10% had attained college or institute
education (Table 2).

History of chronic diseases

A positive history of chronic diseases was reported in 81.7% of
patients, with hypertension being the most frequent condition
(57.2%), followed by combined hypertension and diabetes
(36.7%). The mean duration of chronic illness was 11.2 + 6.6

years, and most patients (73.5%) had been affected for 10 years

or longer (Table 3).
Table 2: General characteristics of patients (N=60)
Variable Categories N (%)
Age (mean £ SD) 62.4+8.8 years
Age range <60 years 26 (43.3)
60-69 years 13(21.7)
>70 years 21(35.0)
Gender Male 33 (55.0)
Female 27(45.0)
Educational level Illiterate 14(23.3)
Primary 19(31.7)
Secondary 21(35.0)
College/institute | 6(10.0)
Table 3: History of chronic diseases of patients.
Variable Categories N (%)
Chronic diseases Positive 49(81.7)
Negative 11(18.3)
Type of chronic diseases HT 28(57.2)
DM 3(6.1)
HT & DM 18(36.7)
Duration of chronic disease; | <10 years 13(26.5)
mean £+ SD (11.2+6.6 years)
>10 years 36(73.5)

Cognitive status and visual rating scales

More than half of the patients (51.7%) had normal cognition,
while 18.3% showed mild cognitive impairment and 30% had
dementia. The most frequent Fazekas score was grade I (38.3%),
followed by grade II (31.7%). The mean GCA score was 15.5 +
10.7, with mild atrophy observed in 38.3% of patients and
moderate atrophy in 28.3%. Regarding MTA, the most common
finding was score 0 (36.7%), followed by score I (31.7%) (Table
4).

Table 4: Cognitive diagnosis and visual rating scales of patients

Variable Categories N (%)
Cognitive diagnosis Normal 31(51.7)
MCI 11(18.3)
Dementia 18(30.0)
Fazicas score 0 7(11.7
I 23(38.3)
I 1931.7)
I 11(18.3)
GCA score: mean +SD | No atrophy 10(16.7)
Mild atrophy 23(38.3)
Moderate atrophy | 17(28.3)
Severe atrophy 10(16.7)
MTA score 0 (36.7)
1 (23.3)
I 31.7)
I (8.3)
v -




Diagnostic findings
More than half of the patients (56.7%) showed no vascular
etiology. Among those with vascular changes, 11.7% had état

MTA scores followed the same pattern, with higher grades
significantly linked to advanced age (P=0.003) (Table 6).

criblé, and 31.6% presented with lacunar ischemia. Lacunar Table S: Diagnostic findings of patients.

ischemia was more often strategic (63.2%) than non-strategic Variable Categories N (%)
(36.8%). In addition, Alzheimer’s disease was diagnosed in 8.3% Vascular etiology No 34(56.7)
of patients (Table 5). Etat criblé 7(11.7)
L . . . . L. Lacunar ischemia 19(31.6)
Age-related distribution of cognitive and imaging findings.
Dementia was significantly more common in older patients, Lacunar ischemia Strategic 12(63.2)
particularly those aged >70 years (P=0.003). Higher Fazekas Non-strategic 7(36.8)
scores were also associated with increasing age (P=0.03). Alzheimer disease Positive 58.3)
Similarly, advanced GCA scores with severe atrophy were Negative 55(91.7)
predominantly observed in older age groups (p=0.002).
Table 6: Distribution of cognitive diagnosis and visual rating scales according to age groups.
Variable Categories <60 years 60-69 years >70 years P-value
L\WLVAY L\WAVAY L\WLVAY
Cognitive diagnosis Normal 19(73.1) 8(61.5) 4(19.0) 0.003*S
MCI 3(11.5) 3(23.1) 5(23.8)
Dementia 4(15.4) 2(15.4) 12(57.1)
Fazicas score 0 7(26.9) - - 0.03*
I 10(38.5) 4(30.8) 9(42.9)
II 5(19.2) 7(53.8) 7(33.3)
I 4(15.4) 2(15.4) 5(23.8)
GCA score No atrophy 7(26.9) 3(23.1) - 0.002*
Mild atrophy 15(57.7) 2(15.4) 6(28.6)
Moderate atrophy | 2(7.7) 6(46.2) 9(42.9)
Severe atrophy 2(7.7) 2(15.4) 6(28.6)
MTA score 0 16(61.5) 5(38.5) 1(4.8) 0.003*
I 4(15.4) 4(30.8) 6(28.6)
II 6(23.1) 2(15.4) 11(52.4)
I - 2(15.4) 3(14.3)
v - - -

* Fisher's exact test

Age-related distribution of diagnostic findings more prevalent in older patients compared to younger groups

Lacunar ischemia showed a highly significant association with
older age, being more frequent among patients aged >70 years
(P=0.03). Similarly, strategic lacunar ischemia was significantly

(P=0.03). In contrast, no significant difference was found in the
distribution of Alzheimer’s disease across age groups (P=0.3)
(Table 7).

Table 7: Distribution of diagnostic findings according to age groups.

Variable Categories <60 years 60-69 years >70 years P-value
N (%) N (%) N (%)

Vascular etiology No 19(73.1) 8(61.5) 7(33.3) 0.03*
Etat criblé 2(7.7) - 5(23.8)
Lacunar ischemia 5(19.2) 5(38.5) 9(42.9)

Lacunar ischemia Strategic 3(60.0) 1(20.0) 8(88.9) 0.03*
Non-strategic 2(40.0) 4(80.0) 1(11.1)

Alzheimer disease Positive 2(7.7) - 3(14.3) 0.3
Negative 24(92.3) 13(100.0) 18(85.7)

Association of visual rating scales with cognitive status cognition or mild cognitive impairment (p<0.05). These findings

Patients with dementia demonstrated significantly higher mean indicate a strong association between worsening cognitive status

GCA, Fazicas, and MTA scores compared to those with normal and increased structural brain changes (Table 8).



Table 8: Distribution of visual rating scales according to cognitive diagnosis.

Variable Normal MCI Dementia P-value
Mean + SD Mean + SD Mean + SD

GCA score 9.547.1 18.2+12.3 24.6+7.2 <0.001*

Fazicas score 1.1+0.8 1.7+0.6 2.1+0.9 0.002*

MTA score 0.5+0.3 1+0.8 2.140.6 <0.001*

* One-way ANOVA analysis

Association of visual rating scales with Alzheimer s-positive and
-Negative Patients
Table 9 shows that among visual rating scales, only the MTA

The score was significantly higher in Alzheimer s-positive
patients compared to negatives (2.6 = 0.5 vs 0.98 £ 0.93, P <
0.001), while GCA and Fazicas scores showed no significant

differences.

Table 9: Distribution of visual rating scales according to the presence of Alzheimer's disease.

Variable Positive Negative P-value
Mean + SD Mean + SD

GCA score 22+8.5 15.1+10.6 0.1*

Fazicas score 1.2+0.4 1.6+0.9 0.3*

MTA score 2.6+0.5 0.98+0.93 <0.001*

* Independent sample t-test

Association of visual rating scales with vascular etiology.
Patients with vascular etiologies showed significantly higher
mean scores across all visual rating scales. Both GCA and
Fazicas scores were markedly elevated in those with état criblé

and lacunar ischemia compared to patients without vascular

changes (P<0.001). Similarly, the mean MTA score was also

significantly higher among patients with vascular pathology

(P=0.02) (Table 10).

Table 10: Distribution of visual rating scales according to the presence of vascular etiology

Variable No Etat criblé Lacunar P-value
Mean + SD Mean + SD Mean + SD

GCA score 11.2+10 28+3.9 18.6+8.4 <0.001*

Fazicas score 1.1+0.8 2.8+0.4 1.9+0.6 <0.001*

MTA score 0.8+0.7 2+0.5 1.2+0.7 0.02*

* One-way ANOVA analysis

Association of visual rating scales with types of lacunar ischemia
Table 11 shows the distribution of visual rating scale scores
according to lacunar ischemia type. The mean of Fazicas' score
was significantly increased in patients with non-strategic lacunar

ischemia (P=0.006), while the means of GCA and MTA scores
were not significantly different in regard to types of lacunar
ischemia (P>0.05).

Table 11: Distribution of visual rating scales according to types of lacunar ischemia.

Variable Strategic Non-strategic P-value
Mean = SD Mean = SD

GCA score 18.8+9.4 18.2+7.3 0.9%

Fazicas score 1.6£0.5 2.4+0.5 0.006*

MTA score 1.3+0.6 1.1+0.9 0.5%

* One-way ANOVA analysis

Discussion

Neurodegenerative diseases represent nowadays a great health,
social, and economic challenge facing health institutes [40,41].
Magnetic resonance imaging (MRI) is helpful in the recognition
of cerebral microvascular [42] in addition to lesion predictors of
microvascular integrity [43]. The current study showed a
significant association between dementia and older age groups of
patients (p=0.003). This finding is consistent with much of the
literature, such as EI-Metwally et al. [44] and Wolters et al. [45],
who reported that the prevalence of dementia is higher in the
older age population. Stephan et al. [46] study stated that, in
addition to the effect of chronological age on dementia incidence,

feeling older is associated with the risk of incident dementia. In
our study, a significant association was observed between
increased Fazicas score and older age patients (P=0.03). This
finding coincides with the results of Mufioz Maniega et al. [47]
study, which revealed that white matter integrity changes
(Fazicas score) were associated with older age of patients. The
white matter changes are progressive and highly prevalent in the
elderly. It was shown that highly extensive white matter changes
are associated with poor clinical outcomes. However, the exact
mechanisms of these changes are still uncertain, although they
are related to older age, small vessel disease, and other vascular
risk factors [48]. Our study found that advanced GCA score and



severe atrophy were significantly prevalent in older age patients
(P=0.002). This finding is similar to the results of Al-Janabi et al.
[49] study, which showed that the GCA score of patients was
increased with an increase in their age, and the moderate to
severe global cerebral atrophy was more prominent in older age
patients. A study by Blinkouskaya and Weickenmeier stated that
healthy and pathological brain aging are manifested with
different degrees of cognitive decline, which are all associated
with morphological changes known as cerebral atrophy. Cortical
thinning, white and gray matter changes, ventricular
enlargement, and loss of gyrification are the main morphological
changes that are related to aging; however, the mechanism of
brain aging is still vague [50]. In our study, a significant
association was observed between increased MTA score and
older age patients (P=0.003). This finding is parallel to the results
of Claus et al. [51] study, which revealed that the MTA score was
significantly increased in the advanced age population, and the
cutoff value of MTA was limited at the age of 85 years. Pereira
et al. [17] study found that MTA was commonly affected by
elderly age, earlier disease, and genetic factors. The present study
showed a highly significant association between lacunar
ischemia and older age patients (P=0.03). Similarly, Arboix et al.
[52] reported that lacunar infarcts are predominant in the elderly
population. Inconsistently, Cai et al. [53] study reported that the
lacunar infarct prevalence was decreasing with aging among the
elderly population, while the prevalence of lacunar infarct
increases with aging among the young and adult age population.
Our study found a significant association between strategic
lacunar ischemia and older age patients (P=0.03). This finding is
consistent with the results of Yu et al's study [54], which
revealed that the strategic lacunae infarct incidence was
increased among elderly patients, especially among diabetic
patients, and was accompanied by white matter changes. Our
study found no significant differences were observed between
patients with different age groups regarding Alzheimer's disease
(P=0.3). This finding is inconsistent with the results of Farfel et
al. [55] study, which reported that Alzheimer's disease onset
increased with advancing age and reached the peak at the age of
95 years. This inconsistency might be attributed to the fact that
the onset of Alzheimer's disease starts at the age of 65 years, and
a low proportion of enrolled patients in our study were 65 years
of age or older. In the present study, a strong and significant
correlation was observed between the Fazicas score and the GCA
score of patients (r=0.76, P<0.001). This finding is similar to the
results of Kaushik et al.'s [56] study. Our study found a strong
and significant correlation between MTA score and GCA score
of patients (r=0.8, p<0.001). This finding is consistent with the
results of Martensson et al. [S7] study. Our study showed a strong
and significant correlation between MTA score and Fazikas score
of patients (r=0.8, P<0.001). This finding is parallel to the results
of Molinder et al.'s [58] study. In the current study, the means of
GCA, Fazicas, and MTA scores were significantly increased in
patients with dementia (P<0.05). These findings are in agreement
with the results of Wahlund et al. [59] study and Agrawal et al.
[60] study, which all documented that visual rating scales of MRI
were increased with cognitive decline, reaching a maximum with
dementia. Our study found that the mean of the MTA score was
significantly increased in patients with Alzheimer's disease
(p=0.002). Consistently, Visser et al. [61] study stated that a high
risk of Alzheimer's disease was prevalent with increasing age and

related to medial temporal lobe atrophy. In our study, the means
of GCA, Fazicas, and MTA scores were significantly increased
in patients with Etat criblé (p<0.05). These findings are in
agreement with the results of Kaltoft et al. [62] study, which
reported that the visual are highly increased in patients with Etat
criblé. Our study showed that the mean of Fazicas score was
significantly increased in patients with non-strategic lacunar
ischemia (p=0.006). This finding is parallel to the results of
Benjamin et al. [63] study, which reported that white matter
changes are commonly related to lacunar infarcts with more
prevalence in non-strategic type. This study was limited by its
small sample size and single-center design, which may restrict
the generalizability of the findings. The cross-sectional nature
precluded causal inference. Furthermore, reliance on convenient
sampling and lack of biomarker validation (such as CSF or PET
imaging) may limit diagnostic accuracy for Alzheimer's disease.

Conclusion

The magnetic resonance imaging visual rating scales (global
cerebral atrophy, medial temporal atrophy, and white matter
hyper-intensity scores) are increased with advancing age. The
cognitive function declines with the elderly age population. The
global cerebral atrophy, medial temporal atrophy, and white
matter hyper-intensity scores are increased with the decline of
cognitive function. The incidence of lacunar ischemia, especially
the strategic type, is increased with elderly age. The medial
temporal atrophy score is predictive of Alzheimer's disease. The
global cerebral atrophy, medial temporal atrophy, and white
matter hyper-intensity scores are increased with Etat criblé. The
white matter hyperintensity is related to non-strategic lacunar
ischemia. Encouraging neurologists to refer older age patients for
magnetic resonance imaging to assess the white matter changes
and predict dementia and Alzheimer's disease. The lacunar
ischemia should be taken in consideration during the assessment
of cognitive function. Further national multi-centers studies on
the role of magnetic resonance imaging and visual rating scales
in the assessment of cognitive function.

Abbreviation

GCA: Global Cerebral Atrophy; MTA: Medial Temporal Lobe
Atrophy; MMSE: Mini-Mental State Examination; WMHs:
White Matter Hyperintensities; FLAIR: Fluid-Attenuated
Inversion Recovery; SVID: Small Vessel Ischemic Disease; AD:
Alzheimer's Disease; CVD: Cardiovascular Disease; CT:
Computed Tomography; ADNI:  Alzheimer's Disease
Neuroimaging Initiative; MRI: Magnetic Resonance Imaging;
MND: Major Neurocognitive Disorder; DWI: Diffusion-
Weighted Imaging; CSF: Cerebrospinal Fluid; PET: Positron
Emission Tomography.
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