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Abstract

Clinical pictures of dementia of frontal lobe type

Kazuhiko Hokoishi, Manabu Ikeda, Hirotaka Tanabe

from

Department of Newropsychiatry, Ehime University School of Medicine, Shitsukawa, Toon, Ehime 791-0295, Japan.

The term “dementia of frontal lobe type (DFT)” was first proposed by the Manchester group (U. K.) in 1988.
Later DFT was replaced by “fronto~temporal dementia (FTD)” . FTD correspond to the so—called frontal lobe
dominant Pick disease. FTD is the most common cause of cortical dementia, following Alzheimer’s disease and
Dementia with Lewy bodies. FTD patients have a variety of behavioral and psychological symptoms, which may

make it difficult to establish the initial diagnosis.
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A longitudinal study regarding conversion from mild memory
impairment to dementia in a Japanese community
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SUMMARY

Objective  To estimate the rate that subjects with Mild Memory Impairment /Not Dementia (MMI/ND) shifted to dementia
in a population-based cohort and to establish simple diagnostic methods for identification of high-risk persons for dementia.
Methods  Subjects in 2 community-based elderly cohort of MMI/ND were followed longitudinally. Subjects were selected
from the participants in the first Nakayama study. MMI/ND was defined as memory deficit with objective memory assess-
ment, without dementia, impairment of general cognitive function, or disability in activities of daily living. The conversion
rate was calculated using the person-year method.

Results At baseline, the sample consisted of 104 subjects (59 female; 45 male) selected from 1162 community dwellers
aged over 65 year. During the five-year follow-up, 14 subjects died, 13 moved to other communities, and six refused to
participate further. Eleven (10.6%) subjects were diagnosed with Alzheimer’s disease (AD), five (4.8%) were diagnosed
with vascular dementia (VaD), and six (5.8%) were diagnosed with dementia of other etiology. The annual conver-
sion rate that MMI/ND shifted to AD is calculated on 8.5% per 100 person-year, and shifted to dementia on 16.1% per
100 person-year in this survey.

Conclusions  The rate at which subjects with MMI/ND whose conditions shifted to dementia was the same as the rate that
subjects with mild cognitive impairment (MCI) shifted to dementia in a previous report. It would be useful to identify groups
of high-risk individuals for dementia by simple diagnostic methods. Copyright € 2006 John Wiley & Sons, Ltd.

KEY WORDS — Mild Cognitive Impairment; Alzheimer’s disease; MMSE; conversion rate; dementia; Nakayama study

INTRODUCTION

For a boundary or transitional state between aging and
dementia, Kral proposed the conception benign senes-
cent forgetfulness (Kral, 1962). Afterwards, cognitive
impairment, no dementia (CIND) was advocated as a
state characterized by lower cognitive performance
than would be expected given the age and educational
attainment of the person (Graham et al, 1997).
Recently, the term ‘mild cognitive impairment
(MCI)’ was proposed to describe the transitional state
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Ehime University School of Medicine, Toon city, Ehime, 791-0295,
Japan. Tel: +-81-89-960-5315. Fax: +81-89-960-5317.
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Contract/grant sponsor: Japan Society for the Promotion of Science.
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between normal cognition and Alzheimer’s disease
(AD) (Flicker et al., 1991; Petersen et al., 1997).
MCI is increasingly recognized as an important pub-
lic health problem because it is common and is asso-
ciated with significant morbidity, especially the
development of clinically diagnosed AD (Petersen
et al, 1999; Bozoki er al, 2001; Morris er al.,
2001). Interest in MCI has been stimulated by the
hope that pharmacologic intervention, such as choli-
nesterase inhibitors at this stage may delay or prevent
progression to AD (Sherwin, 2000; Petersen ef al.,
2005). Identification of subjects with MCI is
gaining importance in the field of early preventive
measures and community-based interventions for
the emerge of dementia in public health (Dresser,
2000; Janus er al., 2000; Meyer et al., 2002a; Meyer
ef al., 2002b). MCI subjects could be, as high-risk
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individuals for dementia, a particularly suitable popu-
lation for preventive approaches. Longitudinal studies
of case series have revealed an increased risk of AD in
MCI subjects, with a conversion rate ranging from 7
to 20% per year (Johnson et al., 1998; Wolf et al.,
1998: Pertersen et al., 1999; Petersen et al., 2005).

Most studies investigating the natural history of
MCI have been conducted on samples of subjects
recruited in specialized outpatient clinics such as
memory clinics for AD. Such samples are highly
selected, and it would be essential to identify high-
risk subjects of dementia from community-based
surveys to carry out early intervention. To our knowl-
edge, one community-based prospective cohort study
reported that an annual conversion rate was 8.3% for 5
years {Larrieu et al., 2002). The incidence and out-
come of MCI in the general population are still lar-
gely unknown.

Standardized memory examinations such as the
Wechsler memory scale revised (WMS-R) can be
used to identify subjects satisfying a strict definition
of MCI (Flicker er al., 1991; Petersen et al., 1997).
However, it may be very difficult to carry out such
time-consuming examinations in community-based
epidemiological surveys.

We extracted a group of mild memory impairment/
no dementia (MMI/ND) with Mini-Mental State
Examination (MMSE) (Folstein et al., 1975; Mori
er al., 1985), based on the results of a population-
based dementia study in Nakayama. The aim here is
to report on a diagnostic system for MCI-like high-
risk community dwellers by simple methods, which
could be employed for community-based interven-
tions and public health activities.

SUBJECTS

In the current study, we selected subjects who were
participants in the first Nakayama study, and who
satisfied the following criteria: (1) normal general
cognitive function, with MMSE > 24; (2) objective
memory impairment, assessed by three-words recall
in MMSE (delayed recall 0/3 or 1/3); (3) neuropsy-
chiatric examination: absence of dementia or depres-
sion, diagnosed by geriatric neuropsychiatrists
according to the Diagnostic and Statistical Manual
of Mental Disorders, 3rd edn, revised (DSM-III R)
(American Psychiatric Association, 1987) criteria;
(4) no ADL impairment. Subjects above mentioned
could be defined as MMI/ND.

For comparison, 74 subjects who did not receive a
diagnosis of dementia or MMI/ND at baseline were
investigated with the same protocol in a 5-year

Copyright £ 2006 John Wiley & Sons, Ltd.

follow-up. All subjects were hung in one randomly
selected village (one of 43) in Nakayama town.

METHODS
Baseline assessment (The first Nakayama study)

Nakayama is a Japanese rural community adjacent to
Matsuyama City, a metropolis on Shikokou Island.
We selected this town because of its population size
(5038 total residents, of whom 1438 were over 65
years of age), population stability (only 3.1% of peo-
ple more than 65 years of age had moved elsewhere,
including institutions, in the 3 years preceding the
first survey), and active collaboration offered by
family doctors.

The first Nakayama study included all residents
over 65 years at home in the rural community of
Nakayama town in Japan between January 1997 and
March 1998 by means of a door-to-door survey with a
three-phase design. Of 1438 inhabitants, 1162
(81.0%) completed the protocol. A more detailed
description of the methods has been reported pre-
viously (Ikeda et al., 2001; Ikeda er al., 2004).

The screening interview (Phase 1) consisted of a
semistructured questionnaire (questions on education,
occupation, daily life activities, alcohol consumption,
exposure and risk factor profile, previous disease,
medication, sleep, and appetite), followed by the
MMSE for participants and the short memory ques-
tionnaire (SMQ) (Koss ef al., 1993) for a family mem-
ber of each participant. All subjects were examined
by neuropsychiatrists. Participants were submitted
to clinical evaluation according to the cut point of
these tests for the presence of a cognitive disorder,
based on previous studies (MMSE <23 and/or "
SMQ <39).

The clinical evaluation (Phase 2) included a
semistructured interview of the participant’s medical
history; standard physical and neurological examina-
tion; severity evaluation using the clinical dementia
rating scale (CDR) (Hughes er al., 1982), and psy-
chiatric evaluation using the neuropsychiatric inven-
tory (NPI) (Cummings et al., 1994). Based upon the
results of these evaluation, participants were selected
for diagnostic procedures (Phase 3).

Participants were asked to undergo cranial com-
puted tomography (CT) and routine blood tests
including serum vitamin B 12 and thyroid function
tests. A final diagnosis was made based on combined
information, using three diagnostic steps. The diagno-
sis of dementia was established using the DSM-III R
criteria, MMI/ND subjects were selected from Phase 1.

Int J Geriatr Psychiarry 2006; 21: 134-139.
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Follow-up assessment and diagnosis

Five-year follow-up was conducted on all these indi-
viduals between April and December in 2003. A
senior neuropsychiatrist administered MMSE to sub-
jects, while a public health nurse interviewed Physical
Self-Maintenance Scale (PSMS) and Instrumental
Activities of Daily Living Scale (IADL) (Lawton
and Brody, 1969) to a family member of each subject.
Subjects hospitalized or entered institutions were
included. Cranial CT was conducted on all subjects
whose MMSE score had declined by more than
2 points since baseline (Mohs er al., 2001).

The diagnosis of dementia was established accord-
ing to the DSM-III R criteria. Finally, demented sub-
Jjects were classified into subgroups by the cause of
dementia. AD was defined according to the NINCDS-
ADRDA criteria for probable AD (McKhann er al.,
1984), VaD was defined according to the NINDS-
AIREN criteria (Roman et al., 1993).

This survey was conducted after obtaining
informed consent from all subjects or their relatives.

Statistics

The conversion rate was calculated using the person-
year method (Beth and Robert, 2001).

RESULTS

The sample consisted of 104 subjects at baseline;
59 were women and 45 were men. The mean age
was 755467 years (range, 65.1 to 90.2 years)
for women and 73.6:6.8 years (range, 65.1 to
101.4 years) for men.

Five years after the first Nakayama study, 14 sub-
jects were dead, 13 had moved to other communities
(mainly due to institutionalization), and six refused to
participate in the follow-up investigation. Eleven
(10.6%) subjects were diagnosed with AD (five
men, six wonlen), five (4.8%) were diagnosed with
VaD (three men, two women), and six (5.8%) were
diagnosed with dementia of other etiology. There
were nine (8.7%) subjects who remained in MMI/
ND. Furthermore, 40 (38.5%) subjects showed
restored MMSE score (Table I, Figure 1). In our sur-
vey, the conversion rate from MMI/ND to AD was
8.5% per 100 person-year and to dementia was
16.1% per 100 person-year for 5 years.

The comparison group consisted of 74 participants
at baseline; 41 were women and 33 were men. The
mean age was 754 %72 years (range, 65.1-89.2
years) for women and 73.2 £ 6.7 years (range, 65.1-
92.4 years) for men. There were no significant differ-

Copyright & 2006 John Wiley & Sons, Ltd.

Table 1. As a result of 104 MMI/ND subjects and 74 control
subjects in 5 years follow-up

Free of dementia
and MMI/ND

MMI/ND subjects subjects

No. of samples No. of samples

Died 14 9
Moved to other community 13 2
refused 6 0
AD 11 0
VaD 5 2
other type of dementia 6 1
MMI/ND 9 1
Free of dementia and MMI/ND 40 59

ences in age or in gender ratio between the MMI/ND
group and the comparison group. Of the 74 partici-
pants without dementia or MMI/ND at baseline, nine
subjects had died, two moved to other communities,
two subjects were diagnosed with VaD (one woman,
one man), one was diagnosed with dementia of other
etiology, one with MMI/ND, and none who developed
AD (Table 1).
The Odds ratio for dementia was 5.2.

DISCUSSION

This is the first report of the five-year outcomes of
MCTI in a population-based study of dementia in Asia.
Our survey differs from previous investigations in the
following aspects. First, even in the screening inter-
view, subjects were examined directly by a neuropsy-
chiatrist, and, cranial CT was conducted on all
subjects with any signs of dementia. Secondly, we
have continued follow-up over five years in the
Nakayama community after the first Nakayama inves-
tigation with a definite examination at 5 years.

The MCI group only has real value if the majority
of people who develop dementia pass through this
stage. Several studies have been undertaken to deter-
mine the natural course of MCI in attempts to esti-
mate the ‘conversion’ rate to AD in this group
(Petersen et al., 2001). As expected from its concept,
most longitudinal studies of case series revealed a
much increased risk of AD in MCI subjects (Flicker
et al., 1991; Meyer et al., 2002a; Meyer et al.,
2002b). MCI subjects may constitute a particularly
suitable population for preventive approaches.

In previous clinic-based reports, MCI progres-
ses to AD at a rate of 7 to 20% per year (Flicker
et al., 1991; Meyer et al., 2002b; Tierney et al.,
1996). Standardized episodic memory examinations

Int J Geriatr Psychiatry 2006; 21: 134-139.
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Base line of the 1438 subjects

60 demented subjects 104 MMI/ND

subjects

998 subjects free of dementia

and MMIND at base line

22 demented 40 subjects free of

subjects dementia and

MMI/ND

9 MMIND

subjects

Figure 1.

(e.g. WMS-R) with comprehensive neuropsychologi-
cal tests have been suggested to select a subject satis-
fying one strict definition of MCIL Therefore,
measured cognitive function with MMSE, WMS-R,
Wechsler Adult Intelligence Scale Revised (WAIS-
R), Auditory Verbal Learning Test were adopted in
those studies. The differences in these rates are prob-
ably related to the different instruments and cut-off
limits chosen to define MCI across studies.

To our knowledge, there are a few community-
based prospective cohort studies, following a commu-
nity-dwelling MCI elderly people for several years
(Larrieu er al., 2002; Tuokko et al, 2003; Gangluli
et al., 2004). In one of these studies (Larrieu et al.,
2002), comprehensive test batteries for an evaluation
of global mental status (MMSE), visual memory
(Benton’s Visual Retention Test), verbal fluency
(Isaacs Set Test), visuospatial attention (Zazzo’s Can-
cellation Test), and simple logical reasoning and
attention (Wechsler’s Digit Symbol Test) were
adopted. The conversion rate from MCI to AD was

Copyright © 2006 John Wiley & Sons, Ltd.

14 died 6 refused

subjects subjects

13 subjects
moved to other

communities

General design of the MMI/ND follow up study in Nakayama

8.3% per 100 person-year for 5 years (Larrieu et al.,
2002). This conversion rate is compatible with our
result. :

It may be difficult to administer comprehensive
tasks in ordinal epidemiological surveys. It takes not
only money and time (more than 1h) but is also a
large burden for any substantial size participants,
particularly the very old. Therefore, it is an unsuitable
method for extracting a high-risk group to AD in
public health. There is an increasing need for brief
but efficient cognitive screening instruments suitable
for detecting MCI from normal aging individuals
(Loewenstein er al., 2000). Such screening tests
would lighten the burden on patients and physicians,
economize medical resources, and provide opportu-
nities for dementia prevention and treatment when
there is evidence that effective interventions exist
(Bland and Newman, 2001). In the current study,
we used MMSE to select subjects who present
MMI/ND. We measured general cognitive perfor-
mances with total score of MMSE and evaluated

Int J Geriatr Psychiatry 2006; 21: 134-139.

— 182 —



138

memory Impairment with three-words recall in
MMSE. The MMSE total score was used to screen
subjects and select them for neuropsychiatric evalua-
tion/diagnosis, and then a subset of the MMSE (three-
word recall) was used to further classify them as
MMU/ND. Neuropsychiatric examinations were inde-
pendent of the MMSE results. MMSE is a widely used
and well validated instrument for assessing global
cognitive function (Xu er al, 2002), and used as
screening instrument for cognitive decline or cogni-
tive impairment in population-based studies as well
as in clinical practice. MMSE is easily administered
with a short operation time, thus it is suitable for
use in the community.

We do not use standardized memory tests except
for MMSE three-word recall to detect prodromal
dementia cases. Therefore, subjects are not strictly
defined as MCI, although they show apparent deficits
in memory without dementia. Some previous reports
have stated that MCI could not be distinguished from
normal aging by simple examination (O’Connor ez al.,
1991; Devanand et al., 1997). However, the conver-
sion rate of MMI/ND in this study was almost the
same as a previous community-based MCI study with
strict memory examinations (Larrieu ef al., 2002). In
this study, we do not check for subjective memory
complaints preferably corroborated by informants,
which are considered characteristic of MCI based
on strict criteria (Petersen et al., 1997). The observa-
tions by knowledgeable informants regarding an indi-
vidual’s cognitive abilities in everyday functioning
have been shown to be sensitive and reliable for
MCI detection (Carr er al., 2000; Morris et al.,
2001). However, it is difficult to carry out infor-
mant-based scales as screening tools, because consid-
erable dwellers live alone in modern Japanese society
and in many Western societies.

Although the population examined here is reason-
ably stable, over 10% had moved to other commu-
nities during the first year period including those
who needed institutional care. In Japan a new system
of long term care insurance (i.e. kaigo hoken) was
implemented in 2000 which may have been an influ-
ence in this movement and could be a limitation,

As a consequence of global aging of the human
population, the occurrence of cognitive impairment
and dementia is rapidly becoming a significant burden
for medical care and public health systems. Primary
and secondary prevention of dementia through popu-
lation-level interventions could reduce age associated
risk. Reliable identification of high-risk individuals
for dementia is vitally important to test effects of
early therapeutic interventions. If community interac-

Copyright © 2006 John Wiley & Sons, Ltd.
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tions are to be developed at the individual level, prac-
tical and simple methods will be needed for
identification of those at risk of ‘conversion’ at low
cost. MMI/ND selected by our method might be a
possible candidate for trials of preventive intervention
on public health. MMI/ND might be a promising ther-
apeutic target and an important target for screening
and possible early intervention.
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Abstract

Background: Despite many reports about cognitive de-
cline and behavioral changes in patients with frontotem-
poral lobar degeneration (FTLD), there have been very
few systematic studies of initial symptoms of frontotem-
poral dementia (FTD) and semantic dementia (SD). Ob-
jective: It was the aim of this study to investigate FTD
and SD and to establish whether they are characterized
by different initial symptoms. Methods: Three groups of
patients were studied: FTD {n = 36), SD {n = 17) and age-
matched Alzheimer’s disease (AD) patients (n = 52). In-
formation on initial symptoms was obtained from care-
givers. Symptoms were classified into 22 distinct
categories from the following domains, based on previ-
ous studies of symptoms of FTLD: (1) change in social
behavior, affection, and daily activities, (2) cognitive de-
cline, (3) language impairments, and (4) other abnormal
symptoms. Results: Change in social behavior, affection,
and daily activities was significantly more common in
patients with FTD; on the other hand, language impair-

ments were significantly more common in patients with
SD as initial symptoms. Apathy and stereotypic behav-
iors were the most common initial symptoms among
patients with FTD, while anomia, paraphasia, and im-
pairment in word comprehension were the most com-
mon initial symptoms among patients with SD. Memory
disturbance was the most common initial symptom
among patients with AD. Conclusions: Behavioral and
psychiatric symptoms are predominantinitial symptoms
in FTD, while language symptoms are predominant ini-
tial symptoms in SD. In addition to the assessment of
current symptoms, the assessment of initial symptoms
is useful for differential diagnosis in patients with FTD,
SD and AD.

Copyright © 2006 S. Karger AG, Basel

Introduction

Currently, frontotemporal lobar degeneration (FTLD)
is the preferred term used to describe primary cerebral
degeneration involving the frontal and/or temporal lobes
associated with non-Alzheimer’s pathology [1, 2]. [t is the
second most common form of primary dementia in the
presenium and associated with a high degree of caregiver
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burden as it produces changes in personality, behavior,
and communication abilities [3]. FTLD gives rise to three
different clinical syndromes determined by the distribu-
tion of atrophy within the frontal and temporal lobes, i.€.
frontotemporal dementia (FTD), semantic dementia
(SD), and progressive non-fluent aphasia (PNFA).

Patients with FTD may experience disorders predom-
inantly related to behavior, including loss of insight, dis-
inhibition, apathy, mood changes, mental rigidity, stereo-
typic behavior, and eating behaviors [4-7]. SD, by con-
trast, is a form of dementia in which progressive loss of
conceptual knowledge about words and objects are the
main symptoms [8-10]. Although the semantic deficit is
the main clinical feature, changes in behavior and per-
sonality are also present [5, 6, 11, 12]. When the concept
of FTLD was proposed, it was suggested that some over-
lap 1n symptomatology between SD and FTD would be
anticipated with disease progression [1]. Recent reports,
however, have highlighted that some symptoms com-
monly occur in these subtypes at an early stage of the dis-
ease [5, 7].

Despite many reports about behavioral changes and
cognitive decline in patients with FTLD, there have been
very few systematic studies of the initial symptoms of
FTLD. From a clinical point of view, it is important to
investigate the initial symptoms of FTLD for the follow-
ing reasons. First, there is a possibility to gather knowl-
edge about the prodromal state of FTLD, just like the
mild cognitive impairment state in Alzheimer’s disease
(AD). Second, behavioral features in the presenium are
often misdiagnosed as psychiatric disorders such as
schizophrenia or mood disorder. This misdiagnosis has
led to the under-recognition of FTD, and hence, to un-
derestimation of its prevalence [1]. Third, cognitive de-
cline in the presenium is frequently misdiagnosed as AD.
Although the concept of SD has recently become more
widely appreciated, loss of semantic memory for words
or objects in SD is still difficult to understand for many
physicians and caregivers [1]. Cases of SD with semantic
memory impairment are erroneously diagnosed as AD
because the unique symptoms are considered to be ordi-
nary forgetfulness. Fourth, because both patients with
FTD and SD present behavioral changes at an early stage
of the disease, it might be generally difficult to distinguish
these subtypes according to their behavioral symptoms.

From a therapeutic point of view, it is important to
distinguish AD from FTLD at an early stage of the dis-
gase, particularly with the advent of cholinesterase in-
hibitors for the treatment of AD [13]. There is also the
possibility that serotonin selective reuptake inhibitors

Frontotemporal and Semantic Dementia
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may be beneficial in reducing behavioral symptoms in
FTLD [14]. This new therapeutic strategy could reduce
the burden of care for patients with FTLD.

The main aims of this study were twofold: (1) to inves-
tigate initial symptoms of FTD and SD, and (2) to estab-
lish the nature by which the initial symptoms of FTD and
SD differ among each other and from AD.

Methods

After a complete description of the study to all patients or their
caregivers, written informed consent was obtained.

Patients

Patients were recruited from the Higher Brain Function Clinic
ofthe Department of Neuropsychiatry, Ehime University Hospital,
between June 1999 and August 2004, and were seen by a senior
neuropsychiatrist. All patients underwent both physical and neu-
rological examinations. Patients underwent magnetic resonance
imaging (MRI) and HMPAO-SPECT, together with the usual bat-
tery of screening blood tests including vitamin By, and thyroid
function. We also used a standard psychiatric evaluation to exclude
major functional psychiatric disorders such as schizophrenia and
mood disorder. Patients with a history of significant head trauma
and alcoholism were excluded. Patients were assessed with a com-
prehensive battery of neuropsychological and neuropsychiatric
tests, including the mini-mental state examination (MMSE) [15],
digit span test, verbal fluency test, Raven’s Coloured Progressive
Matrices [16], clinical dementia rating (CDR) [17], and neuropsy-
chiatric inventory (NPI) [18, 19] at the first visit. Patients were
rated on the NPI for assessment of behavioral features. Caregivers
were asked if the behavior had been present during the previous
month. In aphasic patients, the language function was evaluated by
the Japanese Standard Language Test of Aphasia [20] within 2
months from the first visit. Two patients could not complete MMSE
because of their behavioral symptoms, and 1 patient could not com-
plete NPI at the first visit.

Three groups of patients were involved in this study: FTD (n =
36), SD (n = 17) and AD patients (n = 52). All patients in the FTD
and SD groups fulfilled the recent consensus criteria for FTLD,
which recognizes the subtypes of FTD, SD, and PNFA [2]. Patients
with PNFA were excluded because they were too few (n = 4) to en-
able meaningful comparisons with the other groups. There was no
family history in all subtypes of FTLD patients, as in most Japa-
nese cases of FTLD [3]. All patients with FTD showed either fron-
tal atrophy on MRI and/or frontal lobe hypoperfusion on HMPAO-
SPECT [21]. All brain MRI images of SD patients showed focal
atrophy involving the polar and inferolateral regions of the tempo-
ral lobe [22, 23]. Fifty-two patients with AD, matched for age and
MMSE score at first consultation and education, were also selected.
Patients with AD satisfied probable AD criteria according to the
criteria developed by the National Institute of Neurological and
Communicative Disorders and Stroke and the Alzheimer’s Disease
and Related Disorders Association [24]. Brain MRI showed either
a mild degree of medial temporal lobes or diffuse atrophy.
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Table 1. Demographic variables of the three patient groups

FTD SD AD
(n = 36) (n=17) (n=52)
Sex, male/female 17/19 6/11 15/37

Age at consultation, years

Duration from initial symptom
appearance to consultation, months

CDR grade, 0.5/1/2/3

MMSE score

NPI score

68.8+£9.1 (49-85) 64.9+7.8 (52-81) 66.1+7.3(56-85)

36.0+£24.0 (3-117) 39.6+16.8(12-78)  37+34.3(1-162)

13/8/13/2 8/4/5/0 13/21/13/5
19.0+9.0 17.5£10.0 18.7%6.1
21.6x14.1 19.5£16.4 16.2+13.7

Data are given as number of patients or means * SDj figures in parentheses indicate range.

Assessment of Initial Symptoms

We routinely and systematically gathered information about
initial symptoms from caregivers. Caregivers were asked to recall
the onset of the illness to permit demarcation of the period of ill-
ness. It was emphasized that the ‘initial symptom’ was the first
change the caregiver noticed and should reflect a substantive change
from the patient’s premorbid state, rather than a longstanding char-
acter trait. After having recorded the content as described by care-
givers, all symptoms were categorized into the following domains,
which relate to components from the FTLD diagnostic criteria [2,
25], NPI[18, 19], and previous studies regarding the symptoms of
FTLD [5-7, 12]:

(1) Change in social behavior, affection, and daily activities: loss
of social awareness (lack of social tact, misdemeanors), loss of per-
sonal awareness (neglect of personal hygiene and grooming), disin-
hibition (unrestrained sexuality, violent behavior), apathy or social
withdrawal or aspontaneity, stereotypic behavior (stereotypic
movement, stereotypic speaking, stereotypic daily routines, obses-
sive-compulsive behavior), mental rigidity and inflexibility, de-
pression or anxiety, irritability or aggression, delusion or hallucina-
tion, abnormal eating and oral behaviors (overeating, altered food
preference, food fads, mouthing of inedible objects), and decline in
daily activities not caused by a specific symptom.

(2) Cognitive decline except language impairments: memory
disturbance, deficits in visuospatial function, disorientation (time
or date), disturbance of attention or distractibility, and prosopag-
nosia.

(3) Language impairments: reduction of speech, paraphasia,
anomia or impairment in word naming, and impairment in word
comprehension.

(4) Other abnormal symptoms: physical symptoms, not other-
wise classified.

The examining clinician confirmed the context in which each
symptom occurred, together with the caregiver, to avoid misclas-
sification. For example, if a caregiver mentioned that the patient
had begun to speak the same phrases repeatedly, further clarifica-
tion was sought to ascertain whether this represented repetitive
questioning in the context of a memory disorder versus stereotypic
catch-phrase usage. Likewise, if a caregiver reported that the pa-
tient’s language had become rough and/or blunt, the caregiver was
asked to elaborate so that the clinician could decide whether this

76 Dement Geriatr Cogn Disord 2006;21:74-80

referred to crude speech due to lack of social awareness versus the
usage of generic terms due to aphasia. When the caregiver reported
multiple symptoms as first changes, all symptoms were classified as
initial symptoms (maximum three symptoms).

Data Analysis

Data analyses were carried out using the SPSS-PC software
package. Statistical differences between the three groups were as-
sessed by the Kruskal-Wallis test for non-parametric variables, as
well as the ¥ test with post hoc Fisher’s exact test for nominal vari-
ables.

Results

The demographic characteristics of the three groups
including sex, age at consultation, duration from initial
symptom appearance until consultation, CDR grade,
MMSE score, and NPI score are summarized in table 1.
There were no significant differences between the three
groups in sex, education, age at consultation, and dura-
tion from initial symptom appearance until consultation.
There were also no significant differences in the severity
of dementia according to CDR and the total score of
MMSE, as well as the total severity of psychiatric symp-
toms according to the total score of NPI at the first
visit.

The initial symptoms of the three groups are summa-
rized in table 2. Thirty-six patients with FTD showed a
total of 64 initial symptoms, with an average of 1.8 initial
symptoms per patient. ‘Change in social behavior, affec-
tion, and daily activities’ occurred as initial symptoms in
62.5% of all patients with FTD, ‘cognitive decline’ in-
volving distractibility in 18.8%, and ‘language impair-
ments’ in 14.1% of FTD patients. Seventeen patients with
SD showed a total of 24 initial symptoms, with an aver-
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Table 2. Frequency of initial symptoms (%) in FTD, SD and AD

FTD SD AD p value
Number of initial symptoms per 1 patient 1.8 1.4 1.4 NS
Change in social behavior, affection, and daily activities 62.5 20.8 19.2 0.000 FTD>SD FTD>AD
Loss of social awareness 7.8 0.0 0.0 0.022 FTD>AD
Loss of personal awareness 3.1 4.2 0.0 NS
Disinhibition 6.3 0.0 1.4 NS
Apathy or social withdrawal of aspontaneity 14.1 4.2 2.7 0.0043  FTD>AD
Stereotypic behavior 12.5 4.2 0.0 0.002 FTD>AD
Mental rigidity and inflexibility 3.1 0.0 0.0 NS
Depression or anxiety 1.6 0.0 2.7 NS
Irritability or aggression 3.1 4.2 4.1 NS
Delusion or hallucination 0.0 0.0 5.5 NS
Abnormal eating and oral behaviors 31 0.0 0.0 NS
Decline in daily activities not reduced to a specific symptom 7.8 4.2 2.7 NS
Cognitive decline 18.8 16.7 74.0 0.000 AD>FTD AD>SD
Memory disturbance 9.4 8.3 61.6 0.000 AD>FTD AD>SD
Deficits in visuospatial function 0.0 4.2 6.8 NS
Disorientation (time/date) 0.0 0.0 4.1 NS
Disturbance of attention or distractibility 7.8 0.0 1.4 NS
Prosopagnosia 1.6 4.2 0.0 NS
Language impairments 14.1 62.5 2.7 0.000 SD>FTD SD>AD FTD>AD
Reduction in speech 3.1 4.2 0.0 NS
Anomia or impairment in word naming 7.8 25.0 2.7 0.004 SD>AD
Paraphasia 1.6 16.7 0.0 0.001 SD>FTD SD>AD
Impairment in word comprehension 1.6 16.7 0.0 0.001 SD>FTD SD>AD
Other abnormal symptoms 4.7 0.0 4.1 NS
Physical symptoms 3.1 0.0 2.7 NS
Not otherwise classified 1.6 0.0 1.4 NS

age of 1.4 initial symptoms per patient. ‘Language im-
pairments’ occurred as initial symptom in 62.5% of all
SD patients, ‘change in social behavior, affection, and
daily activities” in 20.8%, and ‘cognitive decline’ in
16.7% of SD patients. Fifty-two patients with AD showed
a total of 73 initial symptoms, with an average number
of 1.4 initial symptoms per patient. ‘Cognitive decline’
occurred as initial symptom in 74.0% of AD patients,
‘change in social behavior, affection, and daily activities’
in 19.2%, and ‘language impairments’ in 2.7% of AD pa-
tients.

The domain of ‘change in social behavior, affection,
and daily activities” was significantly more common in
patients with FTD than in patients with SD and AD (p <
0.01), and ‘language impairments’ was significantly more
common in patients with SD than in patients with FTD
and AD (p < 0.01). Apathy and stereotypic behaviors
were the most common initial symptoms in patients with

Frontotemporal and Semantic Dementia
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FTD, while anomia, paraphasia, and impairment in word
comprehension were the most common initial symptoms
in patients with SD. In patients with AD, memory distur-
bance was the most common initial symptom.

There was no significant difference between FTLD
and AD groups in the frequency of other items, such as
disinhibition, depression or anxiety, irritability or aggres-
sion, delusion or hallucination, disorientation, distur-
bance of attention or distractibility, or reduction in
speech.

Discussion

Clear and significant differences existed in initial
symptoms between FTD and SD compared with AD. The
most common initial features of FTD patients were
‘change in social behavior, affection, and daily activities’,
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while the most common initial feature of SD patients was
‘language impairments’. The most common initial fea-
ture of AD patients was ‘cognitive decline’, with 61% of
all initial symptoms begin memory disturbance. By con-
trast, the frequency of cognitive deficits in patients with
FTD and SD was low and we found no significant differ-
ences between these two groups. This result is consistent
with many other studies that have found memory distur-
bance in AD usually precedes other cognitive deficits [26—
28]. Lindau et al. [29] reported that memory disturbance
was the first symptom of 76% of AD patients, whereas
only 2% of FTD patients presented with memory distur-
bance.

There are 8 patients with FTLD whose caregivers re-
ported memory disturbances as their initial symptom;
nevertheless, 4 of them scored more than 2 points on the
‘recall of three words’ item at the MMSE when performed
at the first visit. In contrast, AD patients who typically
present with memory disturbance do not score well on
this item [30, 31]. Therefore, it is unclear whether these
FTLD patients who scored more than 2 points on the ‘re-
call of three words’ item at the MMSE genuinely had
memory disturbance at their onset. Caregivers may have
mistaken apathy or aphasia in FTLD for memory distur-
bance. These might be factors of misdiagnosis for FTLD
patients at the examination.

Apathy and stereotypic behavior were remarkably
more common initial symptoms in FTD compared with
AD:; on the other hand, anomia, paraphasia, and impair-
ment in word comprehension were remarkably more
common initial symptoms in SD compared with AD.
Some recent reports mentioned that changes in behavior
commonly occur in both FTD and SD at an early stage
of the disease [6, 7]. Indeed, in our study, there was no
significant difference in the severity of psychiatric symp-
toms according to the total NPI score between patients
with FTD and SD at the time of the first visit, which in
both groups was on average 3 years after initial symptom
appearance. However, there was a significant difference
in the quality of initial symptoms between these groups.
This result suggests that in SD, isolated language impair-
ment is the initial feature and that, subsequently, there is
a gradual development of behavioral changes. This result
may also suggest that anatomical heterogeneity between
FTD and SD led to distinctive initial symptoms.

There were 6 patients with FTLD (5 patients with
FTD and 1 patient with SD) whose initial symptoms were
classified as ‘decline in daily activities not caused by a
specific symptom’. For example, those whose cooking
ability deteriorated without any specific reason were cat-

78 Dement Geriatr Cogn Disord 2006;21:74-80

egorized in this group. Such declines in daily activities
may be due to a variety of symptoms which are connect-
ed with one another, for instance, mental rigidity and
inflexibility, apathy, disturbance of attention, or distract-
ibility. The number of initial symptoms per patient was
higher in patients with FTD than in other groups, al-
though this was not statistically significant. The possible
reasons for these various symptoms in patients with FTD
are the following. First, several different neural circuits
of the frontal lobe may be impaired at the same time even
at a very early stage [32]. Second, all symptoms which
seemed to be different may be manifestations of one com-
mon factor,

We could find no significant differences between the
three groups in the frequency of disinhibition, irritability
or aggression, abnormal eating behavior, disturbance of
attention, or distractibility. Although these symptoms are
very common in patients with FTD [1, 2, 7] and included
in clinical diagnostic criteria of FTD [2, 25] as the core
or supportive symptoms, these symptoms might not oc-
cur frequently in the very early stage. We could not find
a significant difference between the three groups in the
frequency of visuospatial dysfunction and disorientation
either, although these are very common symptoms in
AD.

We also investigated the sensitivity and specificity for
each symptom of the three patient groups. Memory dis-
turbance achieved 87% sensitivity and 85% specificity for
the classification of AD and FTLD groups. Memory dis-
turbance might be an overwhelming initial symptom in
AD and useful for differential diagnosis. On the other
hand, anomia achieved 35% sensitivity and 92% specific-
ity for the differentiation between the SD group and the
other two patient groups, although it was a most popular
initial symptom in the SD group. This may be because
SD patients present various language impairments as ini-
tial symptoms, such as anomia, paraphasia, and impair-
ment in word comprehension. The whole language im-
pairments achieved 71% sensitivity and 89% specificity
for the differentiation between the SD group and the oth-
er two patient groups. Apathy achieved 25% sensitivity
and 92% specificity for the differentiation between the
FTD group and the other two patient groups, although it
was a most frequent initial symptom in the FTD group.
This may be because FTD patients develop plural behav-
ioral symptoms as initial symptoms, as described previ-
ously. This variety of symptoms is a characteristic of FTD
patients, as is also described in diagnostic criteria. It is
plausible that they present low sensitivity for only one
symptom, even if it is a most frequent symptom.
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In this study, we clinically diagnosed FTD and SD
groups according to the consensus criteria for FTLD [2].
We did not perform lumbar puncture and could not dis-
cuss abnormal tau deposits. Recent researches have re-
vealed that FTD patients consist of pathological hetero-
geneous groups including Pick’s disease with or without
Pick bodies, FTD and parkinsonism linked to chromo-
some 17, dementia lacking distinctive histology, cortico-
basal degeneration, and motor neuron disease [33, 34].
They have also demonstrated that clinical assessments
fail to discriminate between either types of pathology. We
need a longitudinal follow-up to observe a symptomatic
change with progression. Further studies of clinicopatho-
logical correlation are required.

There are a few methodological issues that should be
taken into consideration to fully appreciate our results.
First, as this study is based on a retrospective recall of
caregivers, it can be claimed that the informants’ memo-
ries may have been inaccurate [35]. However, it seems
implausible that the ability of caregivers of FTLD pa-
tients to remember initial symptoms would be different
from that of caregivers of AD patients. Furthermore, us-
ing a clinical interview to obtain a medical history is the
usual way of diagnosing dementia, so any possible bias
introduced by the current methods are likely to be similar
in routine clinical practice. Second, there is a possibility
that the initial symptoms for which there was an overlap
between FTD, SD and AD (for example, irritability or
aggression) may be qualitatively different. Snowden et al.
[6] have described possible differences in the quality of
symptoms found in FTD and SD, although their study
did not concern initial symptoms. Therefore, we cannot
exclude the possibility that our study categorized differ-
ent qualities of symptoms as same symptoms. Further-
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