cortex is responsible for monitoring performance in or-
der to detect cognitive and behavioral conditions with
potential negative outcomes, and triggering dorsolateral
prefrontal cortex to increase attention or change behavior
[48-52]. A volumetric MRI study showed that there was
an association between left hemisphere dorsolateral pre-
frontal cortex and anterior cingulate cortex atrophy and
poorer attentional control accuracy. In the right hemi-
sphere, atrophy of the temporal-parietal junction and
ventrolateral and dorsolateral prefrontal cortices were as-
sociated with slower response times during attentional
control on accurate trials [53]. This evidence from neuro-
imaging studies suggests that an executive deficit was
caused by brain disorders in widespread regions that in-
cluded prefrontal cortex, parietal lobe, and cingulate cor-
tex. Neuropathological studies have shown that axonal
pathology is strongly associated with cognitive impair-
ment [54], and MCI patients may have increased white
matter diffusivity in frontal and temporal regions [55].
The disruption of neural networks between the anterior
and posterior cerebral areas, known as disconnection
syndrome, during the initial stage of AD and MCI causes
executive dysfunction, including changes in inhibition
control [56-58]. Atrophy of the MTA is correlated with
the degree of dementia and also with the extent of tem-
poroparietal hypometabolism; both results are assumed
to reflect changes in cerebral connectivity, especially be-
tween the MTA and the neocortex [59-61]. AD patients,
as well as older adults with MCI, have shown selective
disruption of default network intrinsic connectivity, most
prominently in connectivity between the precuneus/pos-
terior cingulate and medial temporal lobe regions [58,
61-64]. In diffusion tensor imaging study, the cingulum
fibers, which connect the posterior cingulate gyrus and
the hippocampus, may be compromised in the early stage
of AD [65]. In recent years, Grambaite et al. [66] reported
that frontal and temporal white matter diffusivity chang-
es in the posterior cingulate region as well as the anterior
cingulate region in MCI patients who had attention and
executive dysfunctions. Reciprocal connections between
the dorsolateral frontal cortex and anterior cingulate cor-
tex [67-70] are part of a frontolimbic network [71, 72]. In
the present study, MCI subjects showed a relationship be-
tween Z-score of the VSRAD and cognitive tests, espe-
cially tests of executive function. This relationship may
be affected by not only MTA-ERC atrophy but also dis-
connectivity among MTA, temporoparietal, anterior cin-
gulate, and prefrontal regions.

In a sub-analysis dividing subjects into two groups,
the mild to moderate atrophy group showed significant

174 Eur Neurol 2012;67:168-177

relationships between MTA-ERC atrophy and DSC and
SCWT-IL. The multivariate analysis on the mild to mod-
erate atrophy group did not sustain the statement that
DSC and SCWT-IL performances may be a reliable indi-
cator of MTA-ERC atrophy in MCI patients. Increasing
age is related closely with decreasing brain volume [38-
42]. In fact, age remains the only significant variable in-
dicating that its relative weight is too high and deletes the
association between Z-scores and DSC and SCWT-IL ob-
served in univariate models. In contrast, MTA-ERC atro-
phy was related closely to RCF-3 min and RCF-30 min in
the severe atrophy group. In the multivariate regression
model, MTA-ERC was associated independently with vi-
sual memory adjusted for age, educational level, and oth-
er cognitive functions. For the right temporal lobe there
is some evidence that damage specifically in temporome-
sial structures may be the cause of impairments in non-
verbal memory functions. Patients with hippocampal
damage showed preoperatively [73] and postoperatively
[74] impaired visual memory performance, whereas pa-
tients without hippocampal damage exhibited no defi-
ciencies in visual memory. Inline with previous operative
studies, our results from MCI elderly adults with severe
atrophy suggest a special involvement of MTA in visual
memory performance. However, the VSRAD system was
developed to measure the total atrophy in the bilateral
parahippocampal gyrus and ERC. Thus, the association
between visual memory and right hippocampal volume
reduction should be investigated in the future.

It should be noted that this study may have been lim-
ited by a restricted sample. In addition, we did notinclude
an analysis of genetic factors. Because genetic and physi-
cal factors such as apolipoprotein E genotype [75] and
head size [76] may impact on neurodegenerative disor-
ders and brain volume, analyzing genetic factors may ex-
tend the current results. Fitness level may have also acted
as a confounding factor. Many studies have reported that
physical activity can reduce the likelihood of the develop-
ment of cognitive decline over time (77, 78]. Higher levels
of fitness related to increased physical activity have been
associated with enhanced neuronal survival in response
to brain insult [79, 80], increased vascularization [81], and
elevation of growth factors in areas important for mem-
ory [82]. More detailed analysis adjusting for these con-
founding variables will be required to further elicidate
the relationship between MTA-ERC atrophy and memo-
ry function.

Overall, the present findings revealed that MTA-ERC
atrophy was associated with age, educational level, and
executive function, whereas no significant relationship
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was found between MTA-ERC atrophy and memory tests
in elderly subjects with MCI. This included the adults
who had mild to moderate atrophy in MTA-ERC. In con-
trast, there was a significant relationship between MTA-
ERC atrophy and visual memory test scores in elderly
adults with severe MTA-ERC atrophy. These results sug-
gest that executive function tests such as SCWT-IL may
be useful as a screening tool to identify mild to moderate
MTA-ERC atrophy. A decline of visual memory function
suggested severe MTA-ERC atrophy in elderly adults with
MCI. Future research needs to determine the relation-
ships between cognitive functions and brain atrophy ex-
cept MTA-ERC in elderly adults with MCI.

Take Home Message

(1) MTA-ERC atrophy was significantly related to age, ed-
ucational level, and executive function in elderly sub-

(2) The subjects with severe MTA-ERC atrophy showed
significant relationships between MTA-ERC atrophy
and a decline in visual memory score.

(3) Executive function tests such as SCWT-IL may be use-
ful as a screening tool to identify mild to moderate
MTA-ERC atrophy and decline in the RCF test sug-
gests severe MTA-ERC atrophy in elderly adults with
MCL
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Two new assessment scales for ADL and behavioral and
psychological symptoms of persons of suffering from
cognitive impairment
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The purpose of this study is to develop two new assessment scales for ADL and behavioral and
psychological symptoms of elderly people suffering from cognitive impairment. In the study, we
developed two new assessment scales, “Activity of Daily Living inventory for Cognitive
Impairment (ADL-Cog)” and “Behavioral and Psychological Symptoms inventory for Cognitive
Impairment (BPS-Cog)”. We first investigated their reliability using DVD as taken in three cases
of patients with dementia. New assessment scales were then administered to those cases on DVD
to evaluate inter-rater and intra-rater reliability by 42 care-managers and to evaluate inter-rater
reliability by 39 general practitioners. Also we investigated their validity on 565 patients with
cognitive impairment. The FAST and Behave-AD were administered to all patients to evaluate
the concurrent validity with the two new inventories.

The result showed that inter-rater and intra-rater reliability of two new assessment scales,
ADL-Cog and BPS-Cog, had a high ratio of coincidence. Also, intraclass correlation coefficient
(ICC) of ADL-Cog was over 0.930 and that of BPS-Cog was over 0.717 in a reliability study using
the DVD method. The correlation between the ADL-Cog and FAST scores was significant : the
correlation coefficient was 0.715 and the correlation coefficient between the BPS-Cog and the
general score of Behave-AD was 0.611.

Two new assessment scales, ADL-Cog and BPS-Cog, were thus shown to be useful as
measurements for ADL and behavioural and psychological symptoms for cognitive impairment.

Key words : assessment scale, ADL-Cog, BPS-Cog, cognitive impairment, dementia
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