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Abstract
Common understanding of dementia is mostly based on the Alzheimer’s disease model. However, 
in subcortical vascular dementia  (SVaD), several other cognitive and behavioral dysfunctions 
predominate over what is commonly noticed in Alzheimer’s disease. There are inconsistencies in 
literature regarding the profile of cognitive impairments in vascular dementia. Objective: In the 
current study, different cognitive functions pertaining to different lobes of the brain along with 
neuropsychiatric symptoms we explored in a holistic manner. Materials and Methods: A  sample 
of 12  patients diagnosed with SVaD without any comorbidity were recruited for the study. All 
the patients underwent magnetic resonance imaging  (MRI) scanning and different standardized 
neuropsychological tests were administered. Results: Patients reported various neuropsychiatric 
symptoms with varied severity, mostly falling in moderate range, reflecting organic personality 
change. Most of the cognitive functions pertaining to different lobes of the brain were impaired 
with parietal lobe being intact mostly. Comparison of MRI findings and neuropsychological findings 
revealed that there is involvement of cortical functions with the impairment in subcortical structure. 
Conclusion: These findings emphasis need to look beyond clinical diagnosis and MRI findings 
for better rehabilitation of the patients by including cognitive dysfunction as well as emotional 
disturbances prominent in SVaD which might me quite distressing for caretakers.
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Introduction
Subcortical vascular dementia  (SVaD) 
is one of the subtypes of dementia that 
is believed to arise from arteriosclerotic 
changes in small vessels of the brain. SVaD 
is characterized by extensive white matter 
hyperintensities and multiple lacunar infarcts 
that can be observed in magnetic resonance 
imaging  (MRI) scans.[1,2] Our current 
diagnostic understanding of dementia is 
greatly influenced by research on Alzheimer 
disease, which places major emphasis 
on memory dysfunction.[3‑5] However, in 
SVaD, frontal‑subcortical circuits which 
consist of frontal lobe, basal ganglia, and 
thalamus are commonly affected due to 
cerebrovascular hemorrhage which in turn 
results in frontal executive dysfunction and 
other extrapyramidal symptoms.[2,5,6]

The pace of understanding of dementia 
has increased markedly from the past 
few decades. Among all the dementias, 
vascular dementia is probably one the most 
common types in elderly people. However, 

studies have largely focused on diagnosis, 
treatment, and underlying pathological 
substrates. Cognitive functioning domains 
focusing on deficits in learning and memory 
rather than other prominent cognitive 
dysfunctions were emphasized.[3‑5] With 
time, studies reported distinctive profile of 
cognitive functions in SVaD. In addition to 
memory, other mental faculties affected in 
dementias include language, visuospatial 
ability, calculation, judgment, and 
problem‑solving.[3‑5] Neuropsychiatric and 
social deficits resulting in depression, 
withdrawal, hallucinations, delusions, 
agitation, insomnia, and disinhibition 
usually interferes with daily living of the 
patients in SVaD. They are usually more 
depressed and physically dependent than 
patients with Alzheimer’s disease.[7]

Our study differs from earlier studies 
which have usually focused on a particular 
domain of cognitive functioning especially 
different aspects of memory. Hence, it 
becomes difficult to get a full picture of the 
cognitive profile in SVaD. Hence, we used 
a comprehensive battery of tests pertaining This is an open access journal, and articles are distributed under 
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to all the four lobes of the brain. Due to heterogeneity in 
the underlying pathologies in SVaD, we focused on patients 
with diffuse subcortical ischemic leukoencephalopathy. 
Thus, the main aim of the present study was to identify 
the profile of cognitive impairment in SVaD. It will 
play a vital role in identifying, diagnosing, quantifying, 
and establish better precision of the type and extent of 
cognitive and behavioral deficits which is usually missed in 
MRI findings. It will help in detecting favorable cognitive 
effects of drugs and will help in improving the well‑being 
of patients through educating the caretakers about possible 
cognitive and behavioral outcome of the disorder.

Materials and Methods
Participants

Twelve patients with SVaD, within the age range of 
50–70  years, were recruited from Neurology Outpatient 
Department at Institute of Human Behaviour and Allied 
Sciences (IHBAS), India. Out of 12 patients, 7 were males 
and rest were females. All the patients were screened 
and diagnosed by a consultant Neurologist as per the 
International Classification of Diseases‑10 criteria for 
SVaD. The duration of illness was from 1 year to 5 years. 
Patient with any comorbid psychiatric diagnosis was 
excluded from the study. All the patients had undergone 
MRI scanning.

Measures

Standardized neuropsychological tests were administered. 
Tests measuring different functions of the four lobes 
of the brain were selected so as to get a holistic 
understanding of the brain functioning. These tests 
included: frontal assessment battery[8] to assess different 
functions pertaining to frontal lobe. Rey’s auditory verbal 
learning test[9] to assess functions mainly pertaining to 
temporal lobe. Rey’s complex figure test[9] to assess 
functions mainly pertaining to occipital lobe. Focal 
signs[9] to assess functions mainly pertaining to parietal 
lobe. These focal signs include finger agnosia, visual 
agnosia, color agnosia, tactile agnosia, ideational apraxia, 
ideomotor apraxia, dressing apraxia, kinetic apraxia, 
spatial apraxia, and construction apraxia. Addition to this, 
neuropsychiatric questionnaire[10] was used to assess the 
severity of behavioral symptoms commonly observed in 
patients with dementia.

Procedure

This study was approved by the IHBAS ethics committee. 
Written informed consent was obtained from participants 
before applying tests. All the participants were assessed 
individually. Adequate rest and pauses were given in 
between the testing. Testing was mostly conducted during 
the morning and early afternoon hours.

Results
Table 1 shows various neuropsychiatric symptoms reported 
by the patients along with their severity. Symptoms varied 
in their severity, mostly falling in moderate range. In 
addition, these symptoms reflect organic personality change 
in patients.

Table  2 shows most of the patients on different subscales 
fall in the range of moderate to severe impairment on 
frontal lobe functions mostly pertaining to prefrontal 
cortex. However, on the full‑scale score, most patients fall 
within moderate level of impairment.

Table  3 shows impairment on the different dimensions of 
verbal learning and memory with higher number of patients 
falling in the severe impairment range.

Table  4 clearly indicates most of the patients fall in severe 
range on a different dimension of visual learning and memory.

Table  5 clearly shows that constructional apraxia was 
found more than other types of apraxias. Among agnosia 
only visual agnosia was found.

Table  6 shows common MRI findings were cerebral 
atrophy, multiple infarcts, ischemic demyelination, 
and hyperintensities of frontoparietal lobe while 

Table 1: Number and percentage of patients 
having different degrees of impairment on various 

neuropsychiatric symptoms
Mild 
n (%)

Moderate 
n (%)

Severe 
n (%)

Total 
n (%)

Delusions 0 (0%) 1 (0.08%) 1 (0.08%) 2 (17%)
Hallucinations 0 (0%) 0 (0%) 3 (25%) 3 (25%)
Aggression 2 (17%) 3 (25%) 5 (42%) 10 (83%)
Depression 3 (25%) 5 (42%) 1 (0.08%) 9 (75%)
Anxiety 1 (0.08%) 5 (42%) 1 (0.08%) 7 (58%)
Elation 1 (0.08%) 0 (0%) 0 (0%) 1 (0.08%)
Apathy 0 (0%) 6 (50%) 2 (17%) 8 (67%)
Disinhibition 4 (33%) 2 (17%) 0 (0%) 6 (50%)
Irritability 1 (0.08%) 6 (50%) 1 (0.08%) 8 (67%)
Motor disturbance 0 (0%) 1 (0.08%) 1 (0.08%) 2 (17%)
Sleep 2 (17%) 5 (42%) 1 (0.08%) 8 (67%)
Appetite 1 (0.08%) 5 (42%) 1 (0.08%) 7 (58%)

Table 2: Number with percentages of patients having 
different degrees of impairment in frontal lobe functions

Mild 
n (%)

Moderate 
n (%)

Severe 
n (%)

Total 
n (%)

Conceptualization 5 (42%) 2 (17%) 5 (42%) 12 (100%)
Mental flexibility 8 (67%) 2 (17%) 2 (17%) 12 (100%)
Programming 1 (0.08%) 1 (0.08%) 5 (42%) 7 (58%)
Interference 2 (17%) 3 (25%) 4 (33%) 9 (75%)
Inhibitory control 2 (17%) 4 (33%) 3 (25%) 9 (75%)
Full scale 2 (17%) 5 (42%) 0 (0%) 7 (58%)
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of severity.[11,12] Studies show that our frontal lobes have 
extensive connections with portions of the limbic system, 
the basal ganglia, and the thalamus which are impaired 
in SvaD.[5] Thus, the neurological mechanism for such 
dysfunction is most likely due to the disruption of these 
frontal‑subcortical connections.[13]

Such symptomatology reflects more of emotional 
dysregulation and is suggestive of organic personality 
change, which was also evident during the interview 
with the patients.[14] Such symptoms were the main 
concern of the caretakers than other cognitive symptoms. 
In Indian culture, aged people are highly respected and 
regarded in the decision‑making process regarding family 
matters; however, such symptoms limit their capacity to 
fulfill demands of their position in family resulting in an 
increase in their level of frustration. On the one hand, it 
impacts their wellbeing and worsen the illness, and on the 
other hand, it enhances expressed emotion of caretakers. 
Psychological techniques may be helpful in managing these 
emotional outbursts.[15]

On neuropsychological test of frontal lobe, most of 
the patients were found to have dysfunction in frontal 
lobe functioning which includes conceptualization, 
mental flexibility, programming, interference, and 
inhibitory control  [Table  2]. Overall, 58% of patients 
report dysfunction on full scale with conceptualization, 
mental flexibility, interference, and inhibitory control 
being main affected, which is usually found in later 
stages of Alzheimer’s disease. These findings suggest 
involvement of prefrontal areas, which is a part of 
frontal lobe. Similar findings have been reported in other 
studies.[5,16] Executive functions in SVaD are not entirely 
understood. However, intra‑  and inter‑hemispheric circuit 
communication is usually said to play an important role 
in normal functioning. This communication is often 
mediated by myelinated axons that travel in the subcortical 
white matter, and damage to the white matter can induce 
dysfunction. In MRI findings, demyelination of the axons 
was commonly reported.

The assessment of verbal and visual aspects of learning 
and memory revealed deficits in most of the patients, 
however, the visual aspect was more affected than 
verbal  [Tables  3 and 4].[16,17] Indicating that right 
temporal lobe of the brain is more affected than the left 
temporal  (medial) lobe. Lesion studies have revealed that 
acquisition of new verbal information is mediated by a 
wide network of structures including the anterior temporal 
cortex, amygdale, hippocampus, prefrontal cortex, and 
retrosplenial cortex.[18]

Parietal lobe functioning in SVaD has received little 
attention than other cognitive functions. In the present 
study, only few patients showed dysfunction on different 
parietal lobe focal signs such as constructional apraxia, 
ideational apraxia, spatial apraxia, visual agnosia, and 

Table 3: Number with percentages of patients having 
different degrees of impairment on verbal learning and 

memory
Immediate 

recall
Delayed 

recall
Long term 

percent retention
Recognition 

Mild 1 (0.08%) 2 (17%) 1 (0.08%) 3 (25%)
Moderate 3 (25%) 1 (0.08%) 2 (17%) 0 (0%)
Severe 3 (25%) 5 (42%) 5 (42%) 4 (33%)
Total 7 (58%) 8 (67%) 8 (67%) 7 (58%)

Table 4: Number with percentages of patients having 
different degrees of impairment on visual learning and 

memory
Copy Immediate recall Delayed recall

Mild 1 (0.08%) 1 (0.08%) 1 (0.08%)
Moderate 1 (0.08%) 1 (0.08%) 1 (0.08%)
Severe 8 (67%) 9 (75%) 9 (75%)
Total 10 (83%) 11 (92%) 11 (92%)

Table 5: Number with percentages of patients having 
different degrees of impairment on focal signs

Kinetic 
apraxia

Ideational 
apraxia

Spatial 
apraxia

Constructional 
apraxia

Visual 
agnosia

Difficulty 2 (17%) 0 (0%) 0 (0%) 8 (83%) 0 (0%)
Impairment 0 (0%) 2 (17%) 2 (17%) 3 (25%) 2 (17%)

neuropsychological tests showed dysfunction in different 
lobe with parietal lobe mostly being intact. In addition to 
it, comparison of MRI and neuropsychological findings 
revealed that there is involvement of cortical functions with 
the impairment in subcortical structures of the brain.

Discussion
Prior studies have usually looked into some particular 
aspect of neuropsychological functioning of SVaD patients. 
These studies have suggested that SVaD patients exhibit 
greater impairment of higher cognitive functions than 
the basic functions. However, discrepancies in findings 
were observed among these studies. In the present study, 
a comprehensive battery of neuropsychological tests 
assessing major functions of different lobes of the brain 
along with neuropsychiatric symptomatology checklist was 
used. Results revealed that all the lobes are affected in 
SVaD with parietal lobe being largely intact. The emotional 
outburst of the patients was the main concern of the 
caretakers which was observed during the clinical interview 
and in the symptom checklist as well.

On the neuropsychiatric symptom checklist, most of 
the symptoms were found in the mild to severe range of 
severity  [Table  1]. These symptoms include aggression, 
depression, anxiety, apathy, irritability, sleep, and 
appetite. While delusions, hallucination, elation, motor 
disturbances, and disinhibition were mostly in mild range 
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kinetic apraxia. Among all these, constructional apraxia 
was most affected. These findings are suggestive of the 
right parietal lobe involvement and occipital lobe being 
intact mostly.[19] In Alzheimer’s disease agnosia and apraxia 
are usually reported.

The comparison of MRI and neuropsychological test 
findings did not contribute much in our understanding 
of the relation of cognitive functions and affected brain 
structures. In most of the MRI scans, diffuse cerebral 
atrophy, multiple infarcts, and ischemic demyelination 
was reported without specifying much about the region. 
These findings can only help in arriving to the diagnosis 
of SVaD. However, neuropsychological tests findings 
help in the diagnosis as cognitive profile of these patients 
varies from that of other dementia especially Alzheimer’s 
disease.

Conclusion
In the present study, the profile of cognitive impairment 
in SVaD was studied. Findings revealed almost all 
the lobes were affected in different degrees with 
parietal lobe mostly intact. Executive functions were 

also compromised. Patients exhibited behavioral and 
emotional problems mostly aggression and depression. 
Hence, the findings of the present study would help in 
formulating a plan to retrain the patients according to 
their cognitive deficits which would help in preventing 
further deterioration. These findings can help in 
educating the caretakers regarding the cognitive deficits 
and outcome.
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