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BPSD in dementia subtypes

Mukherjee A, et al. Dement Geriatr Cogn Dis Extra. 2017
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Imaging of BPSD in dementia: what for?

Diagnostic Aid

Understanding 
Neurobiology

Guiding 
Management

Imaging is useful for differentiating dementia subtypes and
uncovering contributing pathologies

Neuroimaging provides insight into the neural basis of BPSD,
helping link clinical symptoms to underlying neuropathology,
improving our understanding of why these behaviors occur

While no scan can directly “diagnose” BPSD, imaging can
influence care plans (for example, finding significant
vascular changes may prompt aggressive CV risk factor
control to alleviate BPSD).



Diagnostic Aid





Understanding 
Neurobiology



• 46 patients with Alzheimer’s disease

• MTA and WMH rated with visual
scales



Brain Volume Predicts Behavioral and Psychological Symptoms in AD

Boublay N JAD 2020

D, delusions; A, apathy; Dp, depression; Ag, agitation; H, hallucinations; Ax, 
anxiety; Amb, aberrant motor behavior; Di, disinhibition; Irr, irritability; Ad, 
appetite disorders; E, euphoria; S, sleep disorders.

252 patients with mild 
AD followed up for 18 
months



Grey matter atrophy and WMH volume contribute to BPSD subsyndromes 
in MCI and AD

121 AD, 315 MCI and 225 NC from ADNI

A) hyperactivity B) psychosis C) affective 
and D) apathy subsyndromes

Misquitta K Neuroimage Clin 2020



Asymmetry Ratio: volume of the left hemisphere divided by the
volume of the right hemisphere (Left/Right volume)

121 mild AD cases from 
Japanese dataset



Structural WM connectivity loss in MCI subjects with BPSD
• 12 MCI with NPS (MCI+) and 49 without NPS (MCI-), along

with 35 HC

• Voxel-based morphometry and tract-based spatial
statistics were employed to identify structural and
microstructural alterations

Pajavand M JAD 2024



BPSD and Brain Functional Connectivity in Patients With MCI, CVD and PD

Significant positive association between
nighttime behavior and FC between
anterior salience network and precentral
gyrus (sensorimotor network) in MCI

Significant negative associations
between anxiety and FC (a)
within dorsal DMN, (b) within
ventral DMN, and (c) between
right executive control network
and left hippocampus in CVD

Significant positive associations between
nighttime behavior and FC between (a) right
executive control network and precuneus
(DMN); (b) left ECN and fusiform gyrus in PD

Rashidi‐Ranjbar N Int J Geriat Psychiatry 2025



Anxiety and irritability are associated with greater amyloid deposition 
in cognitively impaired elderly people

657 participants including 230 HC, 308 MCI and 119 AD subjects form the ADNI 
cohort; regional amyloid deposition evaluated with 18F-florbetapir PET

Bensamoun D JAD 2016



• 233 MCI and 305 NC from the ADNI-3 cohort

• Neuropsychological assessment, volumetric MR
brain scan, and Flortaucipir PET for in vivo
assessment of regional tau deposition

• 61.4% MCI subjects showed at least one BPSD,
with the most prevalent ones being depression
(26.1%), irritability (23.6%), and sleep
disturbances (23.6%)

• Posterior cingulate cortex volume was the only
predictor of global neuropsychiatric burden in
this MCI population



• 40 patients with probable DLB

• 35% had significant anxiety

• The NPI anxiety score was significantly negatively correlated 
with regional cerebral blood flow in the right supramarginal 
gyrus in patients with DLB, evaluated with SPECT

Kimura Int J Geriat Psychiatry 2025 



Apathy in Alzheimer's disease and frontotemporal dementia

Kumfor F Cortex 2018



Lu H Aging Clin Exp Res 2025

120 participants divided into AD (n=40), MCI (n=40), and HC (n=40)

 Brain MRI data were analyzed using the AccuBrain system to quantify 
AD Resemblance Atrophy Index (AD-RAI), Quantitative Medial 
Temporal Atrophy (QMTA), hippocampal volume, and white matter 
hyperintensities 

QMTA showed the
highest diagnostic
accuracy for identifying
patients with BPSD, with
an AUC of 0.960, a
sensitivity of 95.0%, and
a specificity of 90.0%



Apathy and depression are associated with higher brain-age in MCI 
and early dementia

• 499 individuals with diagnoses of 
amnestic MCI (n = 185), early AD (n = 
258) or DLB(n = 56)

• Brain-age prediction model using 694
healthy brain MRIs

• NPI scores subdivided into : (i) Agitation
and Irritability, (ii) Depression and
Apathy,(iii) Delusions and
Hallucinations, and (iv) Euphoria and
Disinhibition

• PAD= predicted age difference

All groups showed significantly increased brain-PAD: 4.3 years inMCI, 6.3 years in AD, and 5.0 years in DLB

Positive correlation between brain-PAD and the depression/apathy factor (Spearman’s r = 0.156, p = 0.002)

Sone D Psychiatry Clin. Neurosci. 2025



Guiding 
Management



Galantamine for BPSD in Alzheimer’s Disease

• 50 patients with mild AD for 12 weeks
• Evaluated with Neuropsychiatric Inventory

(NPI) and Japanese version of the Zarit
Caregiver Burden Interview (ZBI)

A. The group with agitation exhibited an increase in
rCBF in the right lateral prefrontal cortex compared
with that without agitation.

B. Change in rCBF SPECT in a patient with agitation
The increased area in rCBF in the right lateral frontal
lobe disappeared after 24 mg galantamine treatment
for 20 months. After 36 months, it reappeared

Nakayama S JAD 2017



✓ Compared to the significant progress that has been made in the field of
cognitive symptoms in dementia, the neuroimaging findings of BPSD are less
consistent, particularly in terms of the affected brain regions.

✓ This discrepancy may be due to differences in neuroimaging modalities or
analytical methods, the fact that BPSD can change over time, and/or the
subjective nature of BPSD assessments.

✓ A better understanding of the cognitive and neuroanatomical mechanisms of
neuropsychiatric symptoms in dementia could help develop more targeted and
effective treatment options

Conclusions
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