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Abstract: 

The objective for undergoing this research was to study the pattern of atrophy in early onset dementia. The 

study included 50 patients in the age group (50-99) years and was examined using structural MRI scans. 

The scans were scored on the basis of various scoring methods like MTA scores, GCA scores, Parietal 

atrophy scores etc. The study found out that the early age of onset of dementia shows a different distribution 

of cortical development with prominent posterior parietal (precuneus atrophy) 

 

Introduction: 

Brain ageing can be classified as normal ageing and pathological aging (Barkhof et al., 2011). There is a 

tendency to consider dementia as a part of normal ageing, when it is not. Although it is strongly associated 

with aging, it is a consequence of pathological aging. There is a theory that aging starts when the brain 

starts to lose its volume steadily; this occurs through middle adulthood and sharply after 55 years of age. 

There is a more specific cut-off established usually at the age of 65 years of age, which basically matches 

the time when people can retire from work. Thus one can define early-onset dementia (EOD) or pre senile 

dementia as occurring before the age of 65 years, and late-onset dementia (LOD) or senile dementia after 

this age. The most common causes of dementia are Alzheimer’s disease (AD), vascular disease (in several 

forms as multinfarct dementia, amyloid angiopathy and CADASIL), dementia with Lewy bodies (DLB) 

and frontotemporal lobar degeneration (FTLD), but there are many others (Cohn-Hokke et al., 2012). 

Dementia from all causes has a prevalence of about 6% to 8% in individuals aged more than 65 and the 

incidence rate of dementia, in contrast, is about 1% per year (Fillenbaum et al., 1998). 

Various causes of dementia are Alzheimer’s disease, Vascular dementia, Frontotemporal dementia, 

Dementia with lewy bodies and various other reversible causes. Alzheimer’s disease, prototypical 

dementing disease, is a primary cortical dementia (Barkhof et al., 2011). Neurodegeneration in AD 

develops according to a specific sequence with preferential early and progressively anteromedial temporal 

atrophy . MRI frequently focuses only on atrophy of a single structure of the mesial temporal lobe, most 
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often on atrophy of the hippocampus, which is not specific to AD. The typical age of onset in Alzheimers 

disease is beyond 75 years of age, however it may also develop at an earlier age with a different pattern of 

cortical involvement (Karas et al., 2007). In present study we aimed to study the pattern of atrophy in early 

onset dementia. 

 

Methodology: 

This study was conducted in the Department of Radiodiagnosis and Imaging, Govt. Medical College and 

Associated Hospitals, Jammu. The patients from OPD as well as indoor patients with clinical 

suspicion/provisional diagnosis of dementia in elderly patients from the Department of Neurology/General 

Medicine/Psychiatry were inducted into the study. Patients of age group (≥ 50 years) were included. All the 

cases underwent MRI scan using Siemens Magnetom Symphony 1.5 Tesla (Siemens Healthcare, 

Germany).   

MR scans were studied for signs of specific dementias and were analysed systematically according to: 

1. GCA scale for Global Cortical Atrophy 

2. MTA scale for Medial Temporal lobe Atrophy 

3. Koedam score for parietal atrophy 

4. Fazekas scale for white matter lesions         

   

Observation: 

TABLE 1 

AGE WISE DISTRIBUTION OF PATIENTS WITH DEMENTIA 

Showing number of cases in different decades 

Age group in years No. of cases Percentage 

50-59 9 18% 

60-69 12 24% 

70-79 17 34% 

80-89 11 22% 

90-99 1 2% 

 

Maximum numbers of cases were in the age group 70-79 years; this was followed by 60-69, 80-89, 50-59 

and 90-99 years of age group in this order. 
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TABLE 2 

SHOWING NUMBER OF CASES WITH ABNORMAL MTA SCORES 

Age No. of cases in the age group No. of cases with abnormal MTA scores 

50-74 35 18 

75-99 15 9 

 

Table 2 shows number of patients with abnormal MTA score, divided into age groups 50-74 years and 75-

99, since abnormal MTA score for age <75 years is ≥2 and for ≥75 years is ≥3. 

 

Total number of cases with abnormal MTA scores was 27 (out of 50 Patients) which makes it 54 %. 

                                       

TABLE 3 

PARIETAL ATROPHY SCORE IN PATIENTS WITH DEMENTIA 

SCORE NUMBER PERCENTAGE 

0 (NO ATROPHY) 2 4% 

1 (MILD) 25 50% 

2 (MODERATE) 17 34% 
3 (SEVERE) 6 12% 

In our study mild parietal atrophy was observed in maximum number of cases (50%). 

 

TABLE 4 

SHOWING AGE DISTRIBUTION OF PATIENTS WITH PARIETAL (PRECUNEUS) 
ATROPHY IN ABSENCE OF MEDIAL TEMPORAL ATROPHY 

AGE NUMBER PERCENTAGE 

50-59 3/5 60% 

70-79 2/5 40% 

5 patients showed evidence of parietal atrophy in absence of medial temporal atrophy, among which most 

of the cases was seen in younger age group 50-59 years followed by 70-79 years. 
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Figure: Showing Grade 3 parietal atrophy (Posterior cortical atrophy). 

 

 

Results and Discussion: 

Although some forms of dementia may affect children and young adults, dementia is most prevalent in the 

elderly population (Keyserling et al., 2005). Fifty patients included in this study were of 50-99 years of age. 

Their decade-wise grouping was done (50-59, 60-69, 70-79, 80-89 and 90-99). The youngest patient was 

50 year old and eldest patient of 90 years. The maximum number of cases (17 cases) was in the age group 

of 70-79 years, while the minimum number of cases was in the age group 90-99 years (1 case). MRI 

evaluation of the patients was performed first to exclude the surgical/reversible causes of dementia. After 

excluding such causes, different scoring methods were used to assess global cortical atrophy (GCA scale), 

medial temporal lobe atrophy (MTA scale), and parietal lobe atrophy (Koedam’s parietal atrophy score) on 

3D T1 weighted MPRAGE. In this study twenty seven out of fifty patients (fifty seven percent) showed 

evidence of medial temporal lobe atrophy i.e. abnormal MTA score. Mean MTA score of the patients in 

this study was 1.94 with a SD of 1.096. Most of the patients (thirty two percent) had moderate loss of 

hippocampal height in addition to widening of temporal horn and choroidal fissure i.e. MTA score 3, 

followed by thirty percent of patients having MTA score 2 i.e. widening of temporal horn and choroidal 

fissure. Severe loss of hippocampal height ( MTA score 4 ) was found in four percent of patients. Barkhof 

et al. (2007) conducted a postmortem MRI study of 132 formalin fixed brains of subjects 85 years or older. 
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Among those 79 subjects who were clinically demented mean MTA score was 2.38 with a SD of 1.07. 

Their study showed that higher MTA scores were associated with clinically diagnosed dementia. 50% of 

patients had mild parietal atrophy i.e. Koedam parietal atrophy score 1, followed by 34% of patients with 

moderate parietal atrophy (score 2) and 12% of patients with severe parietal atrophy (score 3). Park and 

Moon (2016) stated early posterior cerebral atrophy (parietal atrophy) has emerged as an important aspect 

of AD and appears to be a feature of early onset rather than late onset AD. In this study 5 patients had 

evidence of parietal lobe atrophy in absence of medial temporal atrophy, white matter hyperintensities, 

lacunes and strategic infarcts. Of these 3 patients were in the age group 50-59 and   rest 2 patients, both 

were of the age 72 years. Mean age of patients was 61 years. Karas et al. (2007) studied 55 patients with 

AD to investigate whether age at onset in patients with AD determines the pattern of atrophy on MRI scans. 

In their study they used a cut off of 65 years for early onset AD and late onset AD. The mean age for early 

onset AD in their study was 59.5 years and they found early onset AD patients had more atrophy of the 

precuneus (parietal lobe) while late onset AD patients had more atrophy of the temporal region. 

Based on the findings discussed a diagnosis of AD was made in 22 patients (44%) followed by vascular 

dementia in 11 patients (22%), both vascular and AD in 5 patients (10%). AD is the most common cause 

of dementia with prevalence rates higher than 40% in persons older than 85 years followed by vascular 

dementia. 

 

Conclusion: 

MRI highlights the structural changes in brain and has a clear utility for differential diagnosis of dementia 

based on specific patterns of atrophy and signal changes which are characteristic of various forms of 

dementia such as AD. Posterior parietal lobe atrophy (precuneus atrophy) is a feature in early onset 

dementia and can be seen even in absence of hippocampal atrophy. 
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