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INTRODUCTION
Dementia is characterized by progressive loss of memory and 
other functions such as language, judgment, and planning 
that lead to impairment of daily activities.1 In short it is a 
devastating condition of memory loss and behaviour change. 
As per the estimates of the World Health Organization, 
dementia is an epidemic among elderly in the coming 
decades.The prevalence of dementia in India in those aged 
40 years and more is 0.43% and for persons aged 65 and 
above is 2.44%.2 
In India, it is necessary to estimate the disease burden in the 
community, search for risk and protective factors of dementia, 
and undertake necessary measures to provide benefits and 
better outcome for the demented patients. Major causes 
of dementia include Alzheimer's dementia (AD), vascular 
dementia (VD), frontotemporal dementia (FTD).3

The co-occurrence of both AD and vascular brain injury (VBI) 
is very common, and ranks ahead in elderly group. There also 
are reversible causes of dementia that can halt or regress the 
neuromorbidity.The cortical thickness and the depth of the 
sulcal spaces indicate neuronal loss on neuro imaging that 
are confirmed pathologically. A strong association exists 
between the severity of atrophy and cognitive decline where 

the degree of atrophy is also noted to correlate with Braak 
pathologic staging at autopsy.4 
MRI of brain atrophy based on visual rating, as a global 
measure can be relied upon to differentiate a neurodegenerative 
versus vascular aetiology. There was no statistically significant 
difference between volumetric and visual rating of cortical 
atrophy and thus was used to assess atrophy in this study. It is 
a convenient, quick, reliable and can readily be incorporated 
into a radiological report.5 

MATERIAL AND METHODS
It was a prospective study done on 100 patients based on 
purposive sampling techniques of exclusion and inclusion. 
All patients above 18 years of age referred to the department 
of Radio diagnosis at Father Muller Medical College 
Hospital for MRI of Brain in evaluation of dementia were 
included. The study was done over a period of 1 year from 
April 2019 to April 2020. Written and informed consents 
were taken prior to inclusion. Patients whose MRI was not 
technically adequate for assessment were excluded along 
with those with history of trauma, alcohol abuse and known 
psychiatric illness.

Intervention: MRI was performed using a 1.5 T MRI 
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scanner consisting of 3D T1, T2 FLAIR Axial, DWI/
ADC with appropriate data acquired. The axis was taken 
perpendicular to long axis of hippocampus on sagittal, and 
perpendicular to the commisures intersecting the mamillary 
bodies on coronal. Visual based cortical atrophy was assessed 
for every patient along with white matter changes which 
were documented and categorised based on etiology.6 

Basis of imaging diagnosis in this study: Medial and 
posterior temporal lobe atrophy is seen in cases of AD. 
Disproportionate frontal and temporal lobe atrophy is 
commonly associated with FTD. Symmetrical generalised 
atrophy is also typically seen in advanced AD. Vascular 
dementia was diagnosed on the basis of presence of strategic 
infarcts and pathological white matter hyperintense signals 
that appear rugged and confluent. Mixed dementia was 
taken based on presence of significant lobar atrophy along 
with vascular component.7 
Cortical and pulvinus T2 hyperintensities with diffusion 
restriction termed as cortical ribbon sign and hockey stick 
sign respectively is a characteristic feature for the diagnosis of 
Creutzfeldt-Jakob disease (CJD).7 The acute corpus callosal 
angle is the most specific imaging feature for diagnosis of 
normal-pressure hydrocephalus (NPH) along with bulging 
lateral ventricle contours. The diagnostic imaging criteria 
for Progressive Supranuclear Palsy (PSP) is the midbrain 
pons area ratio which is less than 0.24.7 The diagnosis of 
Huntington’s disease (HD) was also made on bilateral 
caudate nucleus atrophy.

STATISTICAL ANALYSIS
Frequency and percentage distribution of various 
interpretation of the MRI patterns of dementia was taken. 
Frequency distribution on categories of age, gender was also 
observed.

RESULTS
There were 100 patients referred for MRI Brain for evaluation 
of dementia with majority being males of 60-75 years range 
with most common cause being ND (Table 1). 

Most common lobe to show atrophy in all cases of ND in this 
study was posterior temporal8 followed by anterior temporal 
lobe thereby making AD the most common subtype of ND, 
followed by FTD (Figure 1). However VD ranked ahead in 
this study.
Medial temporal lobe atrophy for AD (Figure 2A), 
asymmetric frontotemporal lobe atrophy for FTD (Figure 
2C), periventricular abnormal hyperintensities for VD 
(Figure 2D).
Specific imaging signs like cortical ribbon sign and hockey 
stick sign for CJD (Figure 2E), acute corpus callosal angle 
with bulging lateral ventricle contours for NPH (Figure 2H), 
midbrain pons area ratio of less than 0.24 for PSP (Figure 
2B), bilateral caudate nucleus atrophy for HD (Figure 2G), 
bilateral anterior temporal subcortical hyperintensities for 
CADASIL (Figure 2F) were used that narrowed down the 
differentials.9 Of these causes, NPH was reversible while rest 
had poor prognosis.10

DISCUSSION
Prevalence of dementia increased with age and was not 
related to gender according to study by Vas et al, 2001.2 But 
in this study, majority were of 60 -75years (45 %) and males 
(58%).
AD is the most common cause of dementia and accounts 

Figure-1: (a) Pattern of lobar atrophy and (b) Interpretation in this study
AD : Alzheimer's disease; FTD : Frontotemporal dementia; VD : Vascular dementia; MD : Mixed dementia;  
NPH : Normal pressure hydrocephalus; PSP : Progressive supranuclear palsy; PD : Parkinson disease.

Parameter in this study Frequency
Age >45 9

45-60 20
60-75 44
>75 27

Gender Female 42
  Male 58
Type Neurodegenerative 42

Vascular 33
Mixed 25

Table-1: Frequency distribution of age, gender and type in this 
study.
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to 60–70% of cases according to Clarfield et al, 2003 and 
Feldman et al, 2003.7,8 Chui et al, 20159 in their study had 
majority of MD. In our study, VD had maximum contribution 
similar to HAAS study, 2007.
 Like other studies by EFNS task on dementia imaging 2012, 
Nice 2006 and Sign 2005125, this study also concludes that 
MRI of brain is recommended for all patients of dementia in 
detecting the potential reversible causes (most common cited 
is the NPH) and to determine the subtypes of dementia.
Sitoh et al, 2006 recommend that neuroimaging be 
considered for all patients with mild to moderate dementia 
to distinguish normal and abnormal dementia.10 In this 
study, all cases of VD were accurately distinguished 
from ND similar to study by Johnson K et al,  
2002.11

Bermingham et al, 2014 in their study analysed the prognostic 
role of MRI when added to clinical criteria. Loizou L et al, 
1981 in their study said that the reduction of arteriosclerotic 
risk factors resulted in improvement of dementia in cases of 
mixed dementias that were misdiagnosed as AD alone.12 In 
our study, VD and MD on accurate detection by imaging had 
better prognosis due to control of risk factors and recurrent 
strategic infarcts. NPH was potentially reversible cause.
Khann M et al, 2006 stated in study that all lobes need to 

be assessed in dementia and most common lobe found was 
frontal lobe. However in our study, temporal lobe atrophy 
was most common.

CONCLUSION
Dementia impacts personal, family, and societal life. Being 
the most common morbidity in elderly with the final 
diagnosis made by neuropathology, there is difficulty in 
differentiating the cause on clinical assessment alone. MR 
imaging plays a vital role in ruling out treatable causes, 
diagnosis based on certain atrophy patterns.  Thus MR 
imaging must be included along with clinical evaluation in 
routine management of dementia patients, in order to reduce 
the number of misdiagnosed cases as well as to impress upon 
the prevention and treatment of patients by making the 
closest accurate diagnosis.
Thus neuroimaging has a diagnostic as well as prognostic role 
in evaluation of dementia.
Strengths of study
Specific imaging characteristics provide diagnostic 
information where further screening investigation was not 
required (Figure 2). VD, MD were accurately diagnosed on 
MRI that effectively altered management of patient.

Figure-2: Image gallery in this study
A: Alzheimer’s Dementia, E: Creutzfeldt Jacob Disease, B: Progressive Supranuclear Palsy, F: CADASIL
C: Frontotemporal Dementia, G: Huntington’s Disease, D: Vascular Dementia, H: Normal Pressure Hydrocephalus
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Limitations of study
The sensitivity, specificity of MRI could not be established 
due to lack of final diagnosis by neuropathological / genetic 
confirmation.
For higher diagnostic accuracy, other functional MR studies 
and spectroscopic studies were found to be more essential 
and useful than conventional MRI.
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