
Changes in brain magnetic resonance imaging in Alzheimer’s disease

Introduction

Brain MRI is important auxiliary examination method in the diagnosis of Alzheimer's disease 

(AD). Mediotemporal atrophy is typical for late-onset AD. Brain atrophy can be different in 

patients with early-onset AD. Current visual scales for assessing brain atrophy in AD may be 

too complicated for routine clinical practice.

Aims

The main goal was to develop new, simple and reliable visual scales for the evaluation of 

mediotemporal and parietal atrophy on brain MRI, which will be suitable for the diagnosis of 

AD in routine clinical practice.

Methods and patients

We have developed a Parietal Atrophy Score (PAS) for the assessment of parietal atrophy, 

which is based on the evaluation of atrophy of 3 structures (sulcus cingularis posterior, 

precuneus, parietal gyri) on a sequence of coronal slices of the parietal lobe. We first used 

this scale to assess parietal cortex atrophy in 74 cognitively normal individuals from the 

Czech cohort (age range 48-87 years, MMSE 29 ± 1). The brain MRI of 25 people from this 

cohort were assessed by 4 evaluators with different professional experience to determine the 

reliability of the PAS. Parietal atrophy was compared between 24 patients with late-onset AD 

(MMSE 21 ± 3) and 26 cognitively normal individuals (MMSE 29 ± 1) from the Czech 

cohort using PAS. We have developed the Hippocampo-horn percentage (Hip-hop) to score 

mediotemporal atrophy. It is based on a visual estimation of the ratio between the area of the 

hippocampus and the sum of the area of the hippocampus and the area of the temporal horn 

of the lateral ventricle on one ideal coronal MRI slice (expressed as a percentage). We used 

both scales to compare atrophy between 32 patients with late-onset AD (Mini-mental state 

examination MMSE 22 ± 4) and 36 cognitively normal individuals (MMSE 29 ± 1) and 

subsequently between 26 patients with early-onset AD (MMSE 22 ± 4) and 21 cognitively 

normal subjects (MMSE 29 ± 1). Patients and controls were age-matched in both cases. Brain 

MRI were obtained from the international database Alzheimer’s Disease Neuroimaging 

Initiative (ADNI). All brain MRI were scored by two evaluators separately to assess intra-

rater and inter-rater reliability of the PAS and Hip-hop.



Results

We did not find significant correlation of the total PAS of both parietal lobes with age in 

cognitively normal individuals from the Czech cohort. Intra-rater reliability of the PAS 

determined in the Czech cohort of patients was almost perfect (weighted kappa value was 0.9 

in both hemispheres). Inter-rater reliability of the PAS expressed as weighted kappa value 

ranged between 0.43 - 0.86. We did not find statistically significant difference in parietal 

atrophy between patients with late-onset AD and cognitively normal individuals from the 

Czech cohort using PAS (p > 0.05). Patients with late-onset AD had significantly more 

pronounced mediotemporal atrophy bilaterally (p < 0.000001) compared to controls, but the 

parietal lobes were same without significant difference. Patients with early-onset AD had 

significantly more pronounced mediotemporal and also parietal atrophy bilaterally compared 

to controls (p < 0.01 in both cases). Intra-rater and inter-rater reliability of the PAS and Hip-

hop was almost perfect in all cases (weighted-kappa value ranged between 0.90 - 0.99).

Conclusion

Mediotemporal atrophy detected using Hip-hop is typical of the entire age spectrum of 

patients with AD. Parietal atrophy assessed using PAS is typical only in patients with early-

onset AD. PAS and Hip-hop are simple and very reliable MRI visual scales suitable for the 

diagnosis of AD in routine clinical practice.


