
Case study Dementia 1: Using quantitative volume measurements in 

dementia cases.  

 

Clinical history:   

66 year-old male patient with mild cognitive impairment was referred for white and grey 

matter quantification from his brain MRI study. Previous conventional scan, on direct visual 

evaluation by 2 Neuroradiologists suggested mild hippocampal volume loss. 

Results: 

 

Descriptor: Global rather mild atrophic changes, including the temporomesial structures, are 

evident by the visual inspection on the MR images; however, it is difficult to estimate whether 

they represent true atrophy or age-related volume loss. (The patient did not have any 

vascular disease as a cofounding factor). 

 

Volume quantification: 

                  

Volumetric assessment based on brain segmentation, namely grey and white matter, as well as CSF 

segmentation maps as above, demonstrated that the hippocampal volumes are on the lower 

expected range boundary (95% confidence interval), adjusted for the patient’s age and gender, 

whereas the true and fairly significant atrophic changes are located on the parietal, frontal and 

occipital lobes.       

 



 

Discussion: 

Although mild cognitive impairment (MCI) diagnosis is mainly based on cognitive assessment, 

reliable estimates of structural changes in brain, that could be contrasted against normal brain aging 

and inform diagnosis, are not utilised in the clinical practice. Clinically, MCI is defined based on the 

detection of cognitive decline greater than that expected at any given age and less than that 

observed in dementia. However, clinical evaluation is complicated by heterogeneity in cognitive 

reserve and diversity and by selection of the most appropriate tests to assess functional decline. 

Moreover, cognitive evaluation is not currently predictive of deterioration that will accurately 

stratify those who will remain stable from those who will convert to AD or other dementias. 

Therefore, without a better understanding of the neurologic basis of the disorder, as well as the 

identification of structural biomarkers, reliable detection of MCI and estimation of future risk of 

dementia remain elusive. 

Quantifying structural brain changes may be beneficial in understanding the pathophysiology of MCI. 

Structural atrophy patterns assessed by MRI are quite characteristic, particularly in Alzheimer’s 

disease (AD). Studies have also revealed that regional atrophy rates are different in MCI and AD. 

Consequently, identification of regionally specific atrophy rates in MCI may be beneficial for 

detecting the early stage of AD development. 

In our case, quantification of the brain demonstrated atrophy mainly distributed to other parts of 

the parietal, occipital and frontal lobes rather than in the hippocampus and stratifies the patient as 

high-risk for rapid clinical progression to more severe dementia. This is useful information to the 

neurologists for the timely initiation of disease-modifying treatment.  

 

 

 


