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(Regular Article)
Relationship between BPSD and regional cortical volume in dementia
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ABSTRACT Symptoms of dementia, especially Behavioral and Psychological Symptom of
Dementia (BPSD), affect the quality of life of not only patients but also family members and
caregivers. Underlying mechanisms of BPSD is still unknown but multiple factors including
cognitive impairments as well as environmental, physical, and psychological factors may cause
BPSD and the severity of symptoms varies individually. In this study, we aimed to investigate
the underlying neural mechanisms for emerging BPSD by comparing the regional volume change
of the cerebral cortex in patients with or without BPSD to identify the cortical region critical
for emerging BPSD. We evaluated 20 patients (average age 74.8, M5) who visited our memory
clinic for their age, gender, cognitive function (MMSE-J, FAB), depression (GDS-15-J), and
BPSD (ABS) degree. We divided patients into two groups according to the presence of BPSD
(ABS: 0 vs 1 or higher) and background characteristics and clinical indicators were compared.
Using 3DT1 image data acquired by 3-Tesla MRI apparatus, we segmented the patient’s
brain into gray matter, white matter, and cerebrospinal fluid. After anatomical normalization,
we conducted group-wise comparison between patients with and without BPSD to investigate
cortical area associated with emerging BPSD. Patients characteristics and baseline cognitive
factiors including Age, sex, MMSE-J, FAB, and GDS-15-J showed no significant difference
between the two groups. The gray matter volume of the right middle frontal gyrus (BA6) and the
right lower frontal gyrus triangle (BA45) were significantly reduced in the patients with BPSD.
Furthermore, in BA6 and BA45, there were negative correlation between severity of BPSD and
gray matter volumes suggesting possible association between gray matter volume in the right
frontal cortex and BPSD. Previous studies have shown that BAG6 is associated with the Theory
of Mind, and that a decrease in the gray matter volume of BA45 is correlated with delusions
and positive symptoms in patients with schizophrenia. This is an important finding that leads to
the prediction of the onset of BPSD and the possibility of individual treatment.
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