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Unclassified cases of behavioral variant of major
frontotemporal neurocognitive disorder in the Diagnostic and
Statistical Manual of Mental Disorders, Sth edition

Koji Fukuda and Hideyuki Hattori

Deparimens of Pepcidiatyy, Nationad Center fir Gerfagries and Gerontology, Obu, Japeen

Aimy  In the Diagnestic and Statisticd Mpwmal of Menta] Diisorders, Sth edition {105M-3), the bf:imnnmi ariang of nmmz
ﬁ'amoi'empm‘ai mmmwgnin’w disorder (b1 N is subclassified ino pmbsbiv b FT-NCD or “possible bvF
NCD,” When genetie evidence is unavailable, cases withouwt dlinieal newrotmaging are subgl »vlﬁﬁ’d o “possible
beFT-NCD,” whereas eases whose clinical § mm;“u show the typical characteristics are subclassified into “probable
by FT-INCD Thus, the cases that meet the diagnostic driteria of beFT-INCI based on thedr syiaptoms, but lack the
neurolmaging characteristics, fall between the two categories of probable and possible by FT-NCD. These cases
herein are defined as “unclassified by FT-MNOD,” and the present study aims at consideri ing an appropriate dingnostic

approach to such dases, that is, whether unclassified byFT-NCD should be included i byFT-NCD as a third
subcategory. or whether 1t should be classified into diseases other than beFT-MNCH.

Methods: Al patients who presented at the i")emr’tﬂmnt of Psychiatry of the Matonal Cemer for Gertaries and
Gerontology with smpmon of the behavioral variant of frontote mpor al dementia between T May 2011 and 30 Aprit
2013 were retrospectively rediagnosed based on the DEM-3 criteria,

Results: A total of 16 cases met the oriteria of byFT-NCD, and
unclassified beFT-NCD. Fram a cross-sectional and clinfcal perspective, rht cas
fulfilled the symptomatic criteria for byFT-NCD, although the possibilities of Alz humu’ 5 dmaw mé oiimr mmmi
disorders could not be ruled out completely.

Conclusions:  To establish clinical dingnostic eriteria for unclass .
evidence will be réquired slong with ian,g_i{ttdma observation using various diag
examination. Gerdatr Gerontol Inv 2004 14 Suppl. 2): 35-44

stic traimcakwma zms.% g:zmt»:m».mef:‘z

Keywords: behavioral varfant frontotemporal derentia, Diagnostic and Stutistical Mannal of Mental Disprders Sth edition,

major frontotemporal neurocognitive disorder, neuroimaging, unclassified case,

Introduction other general medical conditions.” The essar
disgnostic eriveria of dernentda due 1 Pick’s disess

The Diagnostic and Satistived Marad of Mental Disprders, “to meet the disgnostic oriteria of dementia caused by

St edition (DSM-3)' was published in 2013, supersed- Pick’s discase i{zy exclusion of Alzheimer's discase {A_};}}

ing the previous version of the DSMAVETRE The
DSM-5 includes ch:ﬂ}g@c tor the diagnostic criteria of WA p

dementia, including a significant revision of the behav- m“«mg, i’:ck % dzxmqe Eiowmfer the L}%’v} zv 7 &ct },xw
joral varfans of fmmm mporal dementis (WFTDY In a {'imf &amum m’ ?sak 3 dxsmm\, categorizing it nto
the previcus vession of the DSM-IVVTR, ByFTD was £
referred to as “dementia due to Piek's disease,” and was
classified into the dementia subtype of “dementia due to

dementia égxe: to ?ic%:,’sz eﬁ,iszeéga i the DSMoIV-TR
s classified as 2 subtype of major fromowmporal
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Table 1  Diagnostic and Statistical Manual of Mental Disorders, S5th edition diagnostic criteria for major or mild

frontotemporal neurocognitive disorder

A. The criteria are met for major or mild neurocognitive disorder.
B. The disturbance has insidious onset and gradual progression.

C. Either (1) or (2):
1. Behavioral variant:

a. Three or more of the following behavioral symptoms:

i. Behavioral disinhibition.
ii. Apathy or inertia.
iii. Loss of sympathy or empathy.

iv. Perseverative, stereotyped or compulsive/ritualistic behavior.

v. Hyperorality and dictary changes.

b. Prominent decline in social cognition and/or executive abilitics.

2. Language variant:

a. Prominent decline in language ability, in the form of speech production, word finding, object naming,

grammar or word comprehension.

D. Relative sparing of learning and memory and perceptual-motor function.

E. The disturbance is not better explained by cerebrovascular disease, another neurodegenerative disease, the
effects of substance, or another mental, neurological or systemic disorder.

Probable frontotemporal neurocognitive disorder is diagnosed if cither of the following is present; otherwise,

possible frontotemporal neurocognitive disorder should be diagnosed:

1. Evidence of a causative frontotemporal neurocognitive disorder genetic mutation, from either family history or

genetic testing.

2. Evidence of disproportionate frontal and/or temporal lobe involvement from ncuroimaging.
Possible frontotemporal neurocognitive disorder is diagnosed if there is no evidence of a genetic mutation, and

neurcimaging has not been performed,

Coding note: For probable major neurocognitive disorder due to frontotemporal lobar degeneration, with
behavioral disturbance, code first 331.19 (G31.09) frontotemporal disease, followed by 294.11 (F02.81) probable
major neurocognitive disorder due to frontotemporal lobar degeneration, with behavioral disturbance. For
probable major neurocognitive disorder due to frontotemporal lobar degeneration, without behavioral disturbance,
code first 331.19 (G31.09) frontotemporal discase, followed by 294.10 {F02.80) probable major neurocognitive
disorder due to frontotemporal lobar degeneration, without behavioral disturbance.

For possible major neurocognitive disorder due to frontotemporal lobar degeneration, code 331.9 (G31.9) possible
major neurocognitive disorder due to frontotemporal lobar degeneration. (Note: Do not use the additional code
for frontotemporal disease. Behavioral disturbance cannot be coded but should still be indicated in writing.)

For mild neurocognitive disorder due to frontotemporal lobar degeneration, code 331.83 (G31.84). (Note: Do not
use the additional code for frontotemporal disease. Behavioral disturbance cannot be coded but should still be

indicated in writing.)

criteria are shown in Table 1. Regarding subclassifica-
tion of bvFT-NCD, probable bvFT-NCD and possible
bvFT-NCD are defined. Probable bvFT-NCD is diag-
nosed when there is “cvidence of a causative frontotem-
poral neurocognitive disorder genetic mutation,” or
“evidence of disproportionate frontal andfor temporal
lobe involvement from neuroimaging.” Possible bvFT-
NCD is diagnosed when there is “no evidence of a
genetic mutation and neuroimaging has not been
performed.™

In daily practice, we examine the cases that meet
the diagnostic criteria of bvFTD, but are devoid of the

36 |

clinical neuroimaging characeristics. It remains ambiguous
whether or not these cases should be diagnosed by
clinical manifestations without referring to clinical
images. According to the revised DSM, the DSM-§,
such cases meet the criteria of neither “probable bvFT-
NCD” nor “possible bvFT-NCD.” In the present work,
we define these cases, which meet the symptomatic
criteria but lack imaging characteristics, as cases of
“unclassified bvFT-NCD,” when genetic evidence is
unavailable, and we consider an appropriate diagnostic
approach to these unclassified cases based on the
DSM-S.

© 2014 Japan Geriatrics Society



Unclassified bvyFT-NCD in DSM-§

Methods

Participants were all patients who presented at the
Department of Psychiatry of the National Center for
Geriatrics and Gerontology (NCGG) with suspected
bvFTD between 1 May 2011 and 20 April 2013. They
were retrospectively rediagnosed based on the new
bvFT-NCD criteria in the DSM-5. The following infor-
mation was obtained for all participants: sex, age,
marital status, age of onset, duration of illness (years),
age of the first visit to our hospital, durasion berween
appearance of symptoms and treatment {years), chief
complaint at first visit, and comorbid diagnosis. For
multidimensional evaluation of the patients, a compre-
hensive geriatric assessment (CGA) was carried out; the
CGA consisted of neuropsychological tests, and assess~
ments of the functions of activities of daily living (ADL),
behavioral and psychological symptoms of dementia
(BPSD), the patient’s mood, and the caregiver burden.
The neuropsychological tests included the Mini-Mental
State Examination (MMSE), Alzheimer's Disease
Assessment Scale-cognitive subscale (ADAS-cog) and
Frontal Assessment Battery (FAB). ADL was assessed
using the Barthel Index (Barthel) and Lawton Instru-
mental Activities of Daily Living scale (Lawion), and
BPSD was assessed by an informant-based question-
naire — the Dementia Behavior Disturbance Scale
(DBD). The mood of patients was evaluated using a
self-rated scale of the Geriatric Depression Scale (GDS),
and caregiver burden was assessed by the Zarit Care-
giver Burden Interview (ZBI). Neuroimaging data were
also obtained using head computed tomography (CT),
magnetic resonance imaging (MRI) and single-photon
emission computed tomography (SPECT). In the
Departrnent of Psychiatry of NCGG, before the revision
of the DSM in May 2013, bvFTD was diagnosed based
on the international consensus criteria for the behav~
ioral variant of FTD;** the diagnostic criteria of the
DSM-5 are shown in Table 1, and the international
consensus criteria for the behavioral variant of FT'D are
shown in Table 2.

Results

A total of 636 patients presented at the Department of
Psychiatry of NCGG between 1 May 2011 and 30 April
2013, and 41 of these patients were suspected of having
bvFTD. Among the 41 cases, 16 cases met the criteria of
bvFT-NCD, whereas 25 did not meet the criteria.
Table 3 shows the following information for these 16
cases: sex, age, marital status, age of onset, duration of
illness (years), age of the first visit to ous hospital, dura-
tion between appearance of symptoms and treatment
{years), chief complaint at first visit, and comorbid diag-~
nosis. As all 16 patients diagnosed with bvyFT-NCD

© 2014 Japan Geriatrics Society

Table 2 International consensus criteria for
behavioral variant frontotemporal dementia

Neurodegenerative disease
Must be present for any FTD clinical syndrome
Shows progressive deterioration of behavior andfor
cognition by observation or history
Possible bvFTD

Three of the features (A-F) must be present; symptoms

should occur repeatedly, not just as a single instance:

A Early (3 years) behavioral disinhibition

B Early (3 years) apathy or inertia

C Early (3 years) loss of sympathy or empathy

D Early (3 years) perseverative, stereotyped or
compulsivefritualistic behaviour

E Hyperorality and dictary changes

F Neuropsychological profile: executive function
deficits with relative sparing of memory and
visuospatial functions

Probable bvFTD

All the following criteria must be present to meet

diagnosis:

A Meets criteria for possible byFTD

B Significant functional decline

C Imaging results consistent with byFTD (frontal
and/er anterior temporal atrophy on CT or MRI or
frontal hypoperfusion or hypometabolism on
SPECT or PET)

Definiite bvFTD

Criteria A and either B or C must be present to meet

diagnosis:

A Meets criteria for possible or probable bvFTD

B Histopathological evidence of FTLD on biopsy at
post-mortem

C Presence of a known pathogenic mutation

Exclusion criteria for bvFTD
Criteria A and B must both be answered negatively;
criterion C can be positive for possible bvFTD, but
must be negative for probable byFTD:

A Pattern of deficits is better accounted for by other
non-degenerative nervous system or medical
disorders

B Behavioural disturbance is better accounted for by a
psychiatric diagnosis

C Biomarkers strongly indicative of Alzheimer's disease
or other neurodegenerative process

Additional features

A Presence of motor neuron findings suggestive of
motor neuron disease

B Motor symptoms and signs similar to corticobasal
degeneration and progressive supranuclear palsy

C Impaired word and object knowledge

D Motor speech deficits

E Substantial gramraatical deficits

bvFTD, behavioral variant of frontotemporal dementis; CT,
compusted tomography; FTD, frontotemporal dementia; MRI,
magnetic resonance imaging: PET, positron emission tomography,
SPECT, single-photon cmission computed tomography.
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Table 3 Profiles of the patients with the behavioral variant of major frontotemporal neurocognitive disorder

Diagnosis Patient Sext “Marital Onser Duration  Ageof first  Duration between  Chief complaint at Comorbid diagnosis
number  (male/ {years)  status (years}  ofillness  visittoour  appearance of first visit
female) (years) hospital ymp and
{ycars} treatment (years)

Probable FT-NCD 1 f 84 Widow 82 84 2 Viol, visual halluci Diab mellitus

persecutory delusion
Probable FT-NCD 2 f 82 Married 76 6 80 4 Anxiety, appetite loss, Hypertension, ostcoporosis

depa:{sszdp‘ntaood ) ,
Probable FT-NCD 3 f 81 Unmarried 72 9 80 8 Odd behavior thyroid dysfunction
Probable FT-NCD 4 f 84 Widow 80 4 83 3 feritability, personality change  Diabetes mellitus
Probable FT-NCD S m 77 Married 75 2 75 [ Hypochondria Silicosis
Probable FT-NCD 6 m 70 Married 63 7 66 3 Panic anack, sclfish behavior Hyperlipidemia
Probable FT-NCD 7 m 74 Married 73 1 73 0 Palpitation, hyperventilation, HCV. cerebellar wumor

anxdety :
Probable FT-NCD 8 m 81 Divorced 81 0 81 0 Odd behavior Hypertension, hyperiipidemin
Unclassified FT-NCD | f 78 Marvied 66 12 76 10 Stealing Hypertension
Unclassified FT-NCD I f 80 Divorced 67 13 77 10 Depressed mood Myocardiac infarction
Unclassified FT-NCD 11} f 74 Widow 70 4 71 1 Hypochondria, insomnia, None

appetite loss
Unclassified FT-NCD IV f 73 Married 65 8 72 7 Odd behavior, pessonality Epilepsy

change, persecutory

delusion
Unclassified FT-NCD  V m 81 Married 71 10 73 2 cognitive impairment None
Unclassified FT-NCD VI m 87 Married 79 8 8 4 Depressed mood, insomnia Cerebral infarction, prostatic

carcinoma
Unclassified FT-NCD VIl m 66 Married 63 3 63 0 Depressed mood, insomnia Chronic liver cisthosis type C,
hepatic carcinoma

Unclassified FT-NCD Vil m 67 No information 64 3 67 3 Stealing, confabulation. panic  None

attack, odd behavior
Diagnosis Diagnostic criteria of bvFT-NCD CGA profile Neuroimaging

Clai Cladii Cla-dii Ciadiv Ciaev Cb MMSE ADAS FAB Barthet Lawton DBD GDS ZBI CT MRI SPECT

Probable FT-NCD o) [o) (] % [0} (o] 23 * X X % X 15 X x FTD FTD
Probable FT-NCD o] 8] &) x (¢} (o] 15 X b3 25 (1] 25 4 30 X FID x
Probable FT-NCD o o) (o] (o] b o} 25 124 X X X % X % FTD 3 X
Probable FT-NCD Q o] (o] x x o 23 16.4 8 95 6 39 6 45 X X FTD
Probable FT-NCD o o] o x x o 26 x x 100 3 12 11 12 x FTD x
Probable FT-NCD o o] (¢] (o] X o] 22 14.4 10 x x * % X x FTD FTD
Probable FT-NCD X o (o] [&) 3¢ o 20 20 1 100 4 10 8 0 X FTD nonFTD
Probable FT-NCD o o] o] % x o] 16 x b3 %0 6 29 1 44 X FTD X
Unclassified FT-NCD O (o} o X b o) X 10.7 13 X X X 13 X % nonFTD  x
Unclassified FT-NCD O o] o} x x [o] 29 x x 100 8 i1 9 33 x nonFTD  x
Unclossified FT-NCD  x [e] (¢] x o] [o] 28 8.3 S x * * % x % nonFTD  nonFTD
Unclassified FT-NCD  x o] [¢] [e] x (o] 17 136 S 85 3 31 1 19 X nonFTD  aonFTD
Unclassified FT-NCD  x o] (o] o] x o 20 11.7 x 100 2 30 x 18 X aonFTD  nonFTD
Unclassified FI-NCD O o (o) x x o 12 X x X X X X X nonFID  x %
Unclassified FT-NCD O o] X x (o] o 24 X x 95 2 14 2 19 x nonFTD  nonFTD
Unclessified FT-NCD O o] (o] X x (o] 23 X x 100 S 5 2 4 % nonFTD  x

The profile of each case is summarized In the tabie. The dingnostic criteria of the behavioral variant of major
m ts of Mm.-Mzmal State Examination (MMSE), Alzheimer’s Disease Assessment Scale-cognitive subscals (ADAS-cog)

1o Ao,

unal: phioton emissi

Scale (DBD), CmiaﬂicDepm&enSmk(GDS)dearkCanmeurdmlmMew(zn
(SPECT). | g data were used 1o evaluate whether a case had ch cristic

™

of the behat

mm

ie A

der (bvFT-NCD) are described in Table 1. The compreh

1 of vasiant i

. . Geri (CGA)

qul A:uument Battery (PAB) Rarthel lndex (Barthel), Lawton Instrumental Acuvuv of Daily Life (lawum)

d using hmd computed tomography (CCT), magnetic resonance imaging (MRI) and
¥ (FTD) or not (nonFTD). HCV, hepatitis C virus infection.
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Unclassified bvFT-NCD in DSM-$

All patients suspected of having bvFTD
between 1 May 2011 and 30 April 2013 (n=41 )

Re-diagnosed based on the criteria of

bvFT-NCD in DSM-5

Cases not meeting
the diagnostic criteria of

bVFT-NCD (n=25)
*NCD due to AD (r=6) .
depressive disorders (n=4)
*mild NCD (1=3)
~unspecified NCD (5 =2)
=delusional disorder (=2 )
*bipolar and related disorders (n=2)

A4

language variant FT-NCD (#=1) " -
*gsubdural hydroma (n=1)
~dropout (n=4)

A

Cases meeting the

diagnostic criteria of
bvFT-NCD(#=16)

v hd
Figure 1 b Sﬁ;"é‘iﬁ&f 'th:ai study ] Cases meeting the Cases meeting the
patmms. 34 , VO] variant o - . . . . . . .
frontotemporal dementia; byFT-NCD, diagnostic criteria of dnagr.lostlc criteria of
behavioral variant of major probable bvFT-NCD possible bvFT-NCD
frontotemporal neurocognitive (n=8) (n=0)
disorder; DSM-5, Diagnostic and )
Stasistical Manual of Mental Disorders, . N .
Sth edition; FT-NCD, major Cas.es t_neetmg' the dmgn.ostxc
frontotemporal neurocognitive criteria of neither possible
disorder; NCD due to AD, major nor probable bvFT-NCD
neurocognitive disorder due to (n=8)
Alzheimer’s discase.

underwent neuroimaging tests, there were no cases who
met the criteria of possible bvFT-NCD.

Among the 16 cases, eight patients had clinical
neuroimaging characteristics of bvFT-NCD, and thus
were diagnosed as having probable bvFT-NCD,
whereas eight patients did not show the neuroimaging
characteristics. Thus, the latter eight patients corre-
sponded to our present definition of unclassified bvFT-
NCD, as they met the criteria of neither probable
bvFT-NCD nor possible bvFT-NCD (Fig. 1).

Among the eight patients diagnosed as having
probable bvyFT-NCD, three patients (patients 1, 6, 7;
Table 3) underwent both an MRI brain scan and
SPECT brain scan. Two of these patients (patients 1, 6)
showed the characteristics of bvFT-NCD by both
imaging modalities, whereas one patient (patient 7)
showed the characteristics only by MRI morphological
imaging, and not by SPECT functional imaging. Among
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the eight patients of unclassified bvFT-NCD, four
patients underwent both an MRI brain scan and a
SPECT brain scan (patients 111, IV, V, VII; Table 3), and
none of the four patients showed the characteristics
of byFT-NCD in MRI morphological imaging or in
SPECT functional imaging. Representative MRI and
SPECT brain images of probable bvFT-NCD are shown
in Figure 2, and those of unclassified probable bvFT-
NCD are shown in Figure 3.

All 16 cases diagnosed as having bvFT-NCD based
on DSM-S$ also met the international consensus criteria
for the behavioral variant of FTD; thus, the same diag-

* nosis was made using either set of criteria.

The comparison of patient data between the probable
bvFT-NCD group and unclassified bvFT-NCD group
was as follows: sex ratio, 1:1 in both groups; familial
dementia, none in cither group; age of onset, 68.1 +
5.2 years in unclassified bvFT-NCD, 75.3%6.2 in
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would be almost no cases that met the criteria of pos-
sible bvFT-NCD. In the present study, eight out of
16 cases met neither criteria of probable or possible
bvFT-NCD.

Unclassified bvFT-NCD is diagnosed as possible
bvFTD based on the international consensus criteria for
the behavioral variant of FTD. However, the DSM-5
does not explicitly mention the diagnostic criteria for
cases with symptoms of bvFT-NCD, but without the
imaging characteristics. Thus, the diagnosis of these
cases remains ambiguous, as aforementioned. It is likely
that the revised DSM-$ intends to confine bvFT-NCD
to the explicitly stated “possible” and “probable” cat~
egories, and thus if the DSM-§ is strictly interpreted,
the cases without imaging characteristics will be
excluded from bvFT-NCD. In contrast, those cases can
be included into bvFT-NCD with emphasis on clinical
manifestation, although they are classified into neither
probable nor possible bvFT-NCD. The present article
considers whether the unclassified bvFT-NCD should
be included in bvFT-NCD as a third subcategory along
with possible or probable bvFT-NCD, or whether
it should be classified into diseases other than
bvFT-NCD.

First, we will consider the diagnosis of unclassified
bvFT-NCD from the perspective of the epidemiological
characteristics of FT-NCD. In the DSM-§, the epide-
miological characteristics are listed as follows:' (i) major
and mild frontotemporal NCD is a common cause of
early-onset NCD in individuals aged younger than
65 years; (i) approximately 20-25% of cases of fronto-
temporal NCD occur in individuals aged older than
65 years, whereas the range of age onset varies widely
from the 30s to the 90s; (jif) population prevalence esti-
mates are in the range of 2-10 per 100 000; (iv) preva-~
lence estimates of the behavioral variant are higher
among males; and (v) approximately 40% of individuals
with major or mild frontotemporal NCD have a family
history of early-onset NCD. In the present study, the
characteristics of the cases of unclassified bvFT-NCD
were as follows: age of onset, 68.1 £ 5.2 years; age of
first visit to our hospital, 72.8 4 6.2 years; sex ratio, 1:1;
and no familial dementia. The characteristics of the
patients with probable bvFT-NCD were as follows: age
of onset, 75.3 6.2 years; age of first visit to our hospi-
tal, 77.8 % 6.0 years; sex ratio, 1:1; and no familial
dementia. Our data showed significantly lower age of
onset in unclassified bvFT-NCD than in probable
bvFT-NCD. However, neither unclassified nor prob-
able bvFT-NCD met the epidemiological characteristics
mentioned in the DSM-5. Consequently, from an epi-
demiological perspective, the characteristics cannot be
rational reasons to exclude unclassified bvFT-NCD
from bvFT-NCD. As to why the cases of unclassified
bvFT-NCD had an earlier onset than cases of probable
bvFT-NCD, the reason remains uncertain. One possi-
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bility is that the imaging features of cortical atrophy,
hypoperfusxon and hypometabolism are not prominent
in the cases of earlier onset. ~

Second, we reviewed the symptomatic features that
cognitive function was relatively preserved in the early
stages. The results of cognitive tests of probable bvFT-
NCD were as follows: MMSE, 21.3 + 1.4 (n = 8); ADAS,
15.8 £ 3.2 (n = 4); and those for unclassified bvFT-NCD
were as follows: MMSE, 21.9+2.3 (n=7); ADAS
11.1+2.2 (n=4); the difference between the two
groups was not statistically significant. As aforemen-
tioned, cognitive functions were relatively preserved in
both cases, and cognitive characteristics are not the
supporting evidence to exclude unclassified bvFT-NCD
from bvFT-NCD. ,

Third, we will consider the differential diagnoses

_based on DSM-S, which lists the following diseases that

should be differentiated from bvFT-NCD: NCD due to
AD, NCD with Lewy bodies, NCD due to Parkinson’s
disease, vascular NCD, progressive supranuclear palsy
(PSP), corticobasal degeneration (CBD), primary mental
disorders such as major depression, bipolar disorders
and schizophrenia, and other medical conditions
including metabolic disturbances, nutritional deficien-
cies and infection.

Regarding the differentiation from NCD due to AD,
the DSM-S provides the following explanation: “10~
30% of patients presenting with a syndrome suggestive
of major or mild FT-NCD are found at autopsy to have
AD pathology. This occurs more frequently in individu-
als who present with progressive dysexecutive syn-
dromes in the absence of behavioral changes or
movement disorder, or in those with the logopenic
variant.”! it has been suggested that bvFT-NCD is dif-
ficult to differentiate from AD, especially the frontal
variant of AD,*¢ merely by clinical manifestation, and
the possibility cannot be ruled out that post-mortem
examination would reveal the AD pathology in these
cases. As for neuroimaging evidence, four cases of
unclassified bvFT-NCD underwent SPECT brain scan,
and none presented the characteristic brain blood flow
patterns of AD. In addition, the patterns were inconclu-~
sive in all four of the cases without SPECT images.

Regarding NCD with Lewy bodies and NCD due to
Parkinson’s disease, the DSM-S provides the following
explanation: “In major or mild NCD with Lewy bodies
core and suggestive features of Lewy bodies must be
present. In major or mild NCD due to Parkinson’s
disease spontanecus parkinsonism emerges well before
the cognitive decline.” In the present series, differen-
dation in such cases is thus rather easy, because the
cases of unclassified bvFT-NCD have few findings
suggestive of NCD with Lewy bodies or NCD due to
Parkinson’s disease.

Next, the DSM-5 mentions that bvFT-NCD can
be differentiated from vascular NCD based on a history
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of cerebrovascular event(s) and findings of clinical
neuroimaging with consideration paid to executive
ability and behavioral changes.! In the present study,
neuroimaging tests were carried out in all eight patients,
and the possibility of vascular NCD could be ruled out.

Regarding PSP and CBD, the DSM-5 only mentions
the possibility of overlapping PSP, CBD and motor
neuron disease.! As frontotemporal lobar degeneration
encompasses a wide spectrum of clinical entities,
including PSP and CBD,’* differentiation can be diffi-
cult if the cases show some features of motor neuron
disease. However, the eight cases of unclassified bvFT-
NCD did not have characteristic clinical features of
motor neuron disease. Thus, they are unlikely to be
diagnosed as PSP and/or CBD.

As to mental disorders, the DSM-5 mentions that the
development of progressive neurocognitive difficulties
will help to differentiate bvFT-NCD from primary
mental disorders, such as major depression, bipolar dis-
orders or schizophrenia.! In clinical practice, bvFID is
frequently misdiagnosed as primary mental disorder at
onset,” and consequently, differentiation requires lon-
gitudinal follow up. The present cases of unclassified
bvFT-NCD did not meet the criteria of major depres-
sion, bipolar disorder or schizophrenia, but they should
be followed to confirm the presence or absence of pro-
gressive neurocognitive difficulties.

The DSM-5 simply mentions that treatable physical
causes of NCD can be differentiated by careful medical
evaluation.! The Department of Psychiatry at NCGG
carries out blood examinations to evaluate patients for
conditions including metabolic disturbances, nutri-
tional deficiencies and infection, in addition to electro-
cardiography, and abdominal and chest X-ray. These
tests are carried out for all patients, including cases
diagnosed with bvFT-NCD. Thus, the possibility of
physical causes of NCD can be ruled out.

Neurodevelopmental disorders might be listed for
differential diagnosis from bvFT-NCD, although the
DSM-5 is not currently taking these disorders into
account. Some of the neurodevelopmental disorders
have the possibility to show characteristic symptoms
similar to bvFT-NCD, such as deficit of social commu-
nication, excessive repetitive behaviors and restricted
interests. Because the neurodevelopmental disorders
typically manifest early in the developmental period, the
aforementioned symptoms sometimes cause impair-
ments of social, academic and occupational functioning.
in all of the eight cases of unclassified bvFT-NCD, no
historical information such as failure to meet standards
of personal independence and social responsibility in
their youth was taken.

Finally, neuroimaging features were considered. The
images of all the cases of the present study were inter-
preted by a psychiatric specialist (KF) and radiological
specialists. The DSM-5 describes the neurcimaging
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features characteristic of bvFT-NCD as follows: “both
frontal lobes {(especially the medial frontal lobes) and the
anterior temporal lobes are atrophic,” and “functional
imaging demonstrates hypo perfusion and/or cortical
hypometabolism in the corresponding brain regions,
which may be present in the early stages in the absence
of structural abnormality.”! None of the present cases
that were diagnosed with unclassified bvFT-NCD
showed the characteristic representation. One of the
cases that was diagnosed as having probable bvFT-
NCD ({patient 7; Table 3) showed the characteristic
pattern on MRI morphological imaging, but not on
SPECT functional imaging. It is not known why this
case showed such discrepant morphological and func-~
tional images.

As described here, unclassified bvFT-NCD can be
considered to fulfil the diagnostic criteria of byFT-NCD
from a cross-sectional and clinical perspective, although
the possibilities of AD and mental disorders cannot be
ruled out. For differentiation from AD and/or mental
disorders, longitudinal observation or post-mortem
examination should be carried out. The combined
application of more recent diagnostic imaging technolo-
gles 5107 cerebrospinal fluid examination™ and electro-
encephalographic examination® might assist in the
differentiation. To establish clinical diagnostic criteria
for unclassified bvFT-NCD, accumulation of cases and
evidence will be required, along with longitudinal obser-
vation using various diagnostic technologics and post-
mortermn examination.
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