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CASE 1

Male, 44, 2 year history

Primary education, grandmother with late onset dementia, no psych hx

Chronic back pain, severe headaches

1 episode ‘confusion’ worked-up for TIA

Increasingly rigid, fixated on order, short-tempered, ‘like a spoilt child’,
amotivated, socially inappropriate comments, financially reckless, sweet tooth,
significant deterioration in family relationships

Out of work, ‘making mistakes’



CASE 1

NPT:
blunted memory

category and letter fluency
impaired

borderline executive functioning

FrSBe:

1 apathy, disinhibition, executive
dysfunction

MRI & PET: normal
1 year later NPT stable

Repeat PET: normal

cal-1storderPrediction—




CASE 2

Male, 45, Leaving cert, no family hx NDD, no psych hx

3 year hx forgetful, repetitive, easily distracted, unable to multitask, WFDs,
topographical errors, apathetic, irritable, antagonistic, lacking empathy,
‘teenage behaviour’

Obsessional, suspicious, transient delusional beliefs

?seizure episode

Driving deteriorated - single vehicle crash

Unable to work, making mistakes



CASE 2

NPT:

memory & language normal
slowed coding & processing
MRI & PET normal

LP x 2 normal

Ab panel normal

Presenillin, APP, C9ORF72
normal
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ORIGINAL CONTRIBUTION

Progression in Frontotemporal Dementia

Identifying a Benign Behavioral Variant by Magnetic Resonance Imaging

Rhys R. Davies, MRCP; Christopher M. Kipps, FRACP; Joanna Mitchell, BSc;

Jillian J. Kril, PhD; Glenda M. Halliday, PhD; John R. Hodges, FMedSci Ak Nourod: 2006;63.‘1 627-1631
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‘Phenocopy’ of bvFTD

“The challenge arises of proposing a specific
pathological mechanism to account for cases
without apparent atrophy”



I. Neurodegenerative disease
A Patient must show progressive deterioration of behaviour and /or cognition by observation or history (as provided by a knowledgeable informant)
I1. Possible bvFTD

Three of the following behavioural'cognitive symptoms must be present to meet criteria
A Early behavioural disinhibition
B. Early apathy or inertia
C. Early loss of sympathy or empathy
D.Early perseverative, stereotyped or compulsive/ritualistic behaviour
E. Hyperorality and dietary changes
F. Neuropsychological profile of executive generation deficits with relative sparing of memory and visuospatial functions

I11. Probable bvF TD

All of the following symptoms must be present to meet criteria
A Meets criteria for possible bvFTD
B. Exhibits significant functional decline (by caregiver report or functional scales)
C. Imaging results consistent with bvFTD (1.e. frontal and /or anterior temporal atrophy on CT or MRI or frontal hypoperfusion or hypometabolism on

SPECT or PET)
IV. bvFTD with definite FTLD pathology

Criterion A and either Criterion B or C must be present to meet criteria
A Meets criteria for possible or probable bvEFTD
B. Histopathological evidence of FTLD
C. Presence of a known pathogenic mutation

V. Exclusionary criteria for bvFTD

Criteria A and B must be answered negatively for any bvFTD diagnosis. Criterion C can be positive for possible bvF TD but must be negative for probable

bvFTD
A Pattern of deficits 1s better accounted for by other non-degenerative nervous system or medical disorders
B. Behavioural disturbance 1s better accounted for by a psychiatric diagnosis
C. Biomarkers strongly indicative of Alzheimer s disease or other neurodegenerative process




SO WHAT DO WE
KNOW?

The phenotype of the ‘phenotype’

Clinical characteristics are indistinguishable from bvFTD

Hornberger et al, 2009



Table 1

Demographic and clinical characteristics of patients with

frontotemporal dementia (FTD) and comparison of the
pathologic and phenocopy subgroups

Demographic
data

No.
Sex

Men

Women
Years of education
Positive family history
Age at onset

Interval from onset
to diagnosis, y

MMSE at first visit

ACE at first visit

No. (%) of patients who died
Duration of illness

Duration of follow-up

Neuropathology available

Whole group

of bvFTD
91

59 (65)
32(35)
11525
11(12)
572 +82
36+25

246 - 54
73 +20.4
50(55)
9.0+49
55+41
28(31)

Pathologic Pathologic vs
FTD Phenocopies phenocopy
67 24

37669

30(45) 2(8)

11.2+23 1 + 2.9 NS

11(16) 0 '
58.5 « 7.9 (zﬁl‘:’ '
33+22 43:3 NS
233+57

65.4 + 202\ 88.7 + 8.6
49(73)

7.6+ 42

43+33 89 '
28(58) 0(0)

Garcin et al, Neurology, 2009



COGNITION - EXECUTIVE FUNCTION

Executive function in progressive and
nonprogressive behavioral variant
frontotemporal dementia

. Neurology  2008;71:1481-1488

27 bvFTD vs 23 phFTD vs 40 controls

No difference on CBI for bvFTD and phFTD



Toble 2 Mean (SD) scores for bv-FTD patients and controls on executive and behavioral tests
Executive Progressors Nonprogressors Progressors ve
test Controls Progressors Nonprogressors F value va controls s controls NONProgressors
BADS Key Search 26 272132 272113} NS - - -
BADS Zoo Map 21013 11013 23{0.95) 4 H NS
Brixton
Total Errors 1B2{77 218191) 1911113) NS NS NS NS
Scaled Score 5312 43119 53126} NS NS NS NS
Digit Span
Teotal Score 16827 118(39) 146(41) s : NS NS
Forward Score 0219 73122) 79125 : \ NS NS
Backward Score 78(21) 47122 662 s . NS t
Hayling
Error Score 6218 37124 57019 t 1 NS t
Overall Score 57112 21047 44017 . . NS :
Letter Fluency
FAS Response 132{39) 7749 123161) . . NS 14
FAS Correct 127437 68l44) 115153 . . NS L4
Tralls
ATime, s 379105 629(20.4| 458117.9) . . NS
A Errors 02§08 058(1.3) o 2 NS NS <
BTime s 872467 2176(167) 1125(61.6) . . NS !
BErrors 0.48(2) a7i51) 095{21) . . NS t
I:-‘ values indicate sigrjficant differences across groups; Tukey post hoc tests compare differences between ghoup pars
p - 0000
'‘p < 001
'p <005
bv-FTD « behavioral varant frontotemporal dementia, BADS « Behavioral Assessment of the Dysexecutive Syndrome,

INS = not significant




COGNITION - EPISODIC MEMORY

How preserved is episodic memory in

behavioral variant frontotemporal dementia?

. Neurology” 2010;74:472-479

A RMT word recognition
1.0

B Rey delayed recall
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No difference btwn
PhFTD and controls
except for ROCF recall

Severity of memory
impairment in bvFTD
was similar to AD



COGNITION

Table 1 Demographic characteristics

Clinical FTD MRI-normal MRI-abnormal Controls

(n=24) (n=9) (n=15) (n=12)
Age 59.8 (7.1) 59.9 (9.4) 59.8 (5.9) 589 (4.4)
Gender 16M:8F 8M:1F 8M:7F 6M:6F
Duration to final follow-up (years from stated onset) 6.4 (3.1) 6.0 (2.7) 6.6 (3.4) -
Duration to final follow-up (years from presentation) 4.0 (3.2) 4.3 (2.4) 3.8 (3.6) -
Duration at time of PET scan (years from presentation) 1.8 (2.9) 1.7 (1.8) 1.9 (3.5) -
MMSE 26.0 (2.9) 281 (1.1)7 24.7 (3.1)"* 29.7 (0.5)
ACE at scan 74.2 (15.5) 87.2 (5.4) 66.3 (14.3)"* 96.3 (2.8)
ACE at presentation 78.5 (15.2) 89.9 (4.5) 71.7 (15.3)"* 96.3 (2.8)
ACE at last review 62.7 (27.1) 89.0 (6.7) 47.7 (22.3)"* 93.8 (4.4)
CDR 0.9 (0.6) 1.1 (0.8) 0.9 (0.5) -
CDR—sum of boxes 5.4 (3.5) 6.3 (4.1) 5.2 (3.1) -
NPI 38.2 (20.7) 47.0 (18.2) 343 (21.7) -
CBI 91.0 (38.2) 104.8 (38.6) 86.3 (36.1) =

Kipps et al 2009



IMAGING

Visible atrophy on structural MRI predicted prognosis
Davies et al 2006

phFTD patients did not differ to healthy controls on ratings of atrophy on MRI
Pennington et al 2010

The absence of visible atrophy on structural MRI predicted normal PET regardless
of disease duration

Atrophy on MRI predicted cognitive progression - these patients displayed FTLD
pathology at autopsy

Kipps et al 2009

PET identified almost half of bvFTD who remained undetected by MRI
Kerklaan et al 2014



SOCIAL COGNITION

FTD with MRI changes showed worse recognition of

negative emotions and worse identification of
sarcasm

—2>Normal performance for those without MRI atrophy

Kipps et al 2009



FUNCTION

No difference between bvFTD and phFTD on DAD (care-giver based
assessment)

but

phFTD performance was normal on AMPS (performance based assessment)
in comparison to impaired bvFTD performance

and

A qualitative rating of the whole home visit distinguished btwn bvFTD and
phFTD with 94.4% accuracy

Mioshi et al, Alzheimer Dis Assoc Disord, 2009

phFTD did not decline on DAD after 12/12 unlike bvFTD
Mioshi et al, Dement Cogn Disord, 2009



PATHOLOGY

J Neurol Neurosurg Psychiatry. 2016 Oct;87(10):1155-6. doi: 10.1136/jnnp-2015-312826. Epub 2016 Apr 15.

The bvFTD phenocopy syndrome: a clinicopathological report.

Devenney E’, Forrest SL2, Xuereb J3, Kril JJ2, Hodaes JR®,

e 2 cases, clinical presentation consistent with FTD
« Mild executive deficits, normal episodic memory
* MRI & PET normal

« Cognition stable with time

 RIP 16 and 5 years after sx onset, unrelated causes

« At autopsy no FTLD pathology observed

* No underlying brain disease identifiable
« Age related atrophy only







DEMOGRAPHICS

12 patients meet criteria for ‘possible’ FTD since 2010

* 11 male
« 1 female

Mean age at onset: 53 years (42 - 68)
Mean age at presentation: 56.6 years (44 - 71)

Referral Source: 7 neurology
2 psychiatry
2 geriatrics
1GP

Follow up: 1 -5 years




CHARACTERISTICS

Hx psychiatric illness premorbidly in 2

Pre-morbid personality traits in 5

Major life event/psychosocial stress around onset of sx in 9

Relationship difficulties in 6



CHARACTERISTICS

Family hx of NDD in 4

« father with alcohol related dementia

« 2 aunts with AD

- aunt and uncle with unspecified dementia
- grandmother with unspecified dementia

Family hx of psychiatric disorder in 7

« 3 had 1st degree relatives with hx of psychotic disorder
« 2 had 1st degree relatives with hx of depression
- 2 had 1st degree relatives with unspecified disorder




PRESENTING FEATURES

Disinhibition

Apathy

Lacking Empathy
Perseverative/compulsive behaviours
Hyperorality

- O O O -~ O
O N O b N

Executive Dysfunction

Other Features collateral

Irritability/aggression

Language problems 2 4
Forgetfulness 5 2



Picture Digit

MWCST Trails A Trails B Coding ArrangementSimilarities

X X X X X X normal
X normal >50th %ile <1st %ile X X X normal
X X X X X X X
X impairedil<20th %ile 25th %ile  75th %ile X X
X X 20th %ile X X X X
X <20th %ile 25th %ile 63rd %ile X X
X <20th %ile 37th%ile 63rd%ile X X
15/18 20th %ile 25th %ile  50th %ile X -
18/18 X X X
X X 16th %ile X X X X
X X X X X X

13/18 X X X X X X
13/18 X X X X X X
12/18 X X X X X X
12/18 X X X X X X
X X X X X X X X X
X normal 50th %ile  50th %ile X X X X X
X normal 16th %ile  59th %ile X X X X X
X normal 25th %ile X X X X normal
X normal 16th%ile X X X X normal
X X <50th %ile <70th %ile 16th %ile X X X X

99th
X X 65th %ile  25th %ile 16th %ile X 50th %ile  %ile X

99th
X X 40th %ile  71st %ile 37th %ile X 37th %ile  %ile X

99th
X X X 50th %ile  %ile normal
18/18 normal 16th %ile  25th %ile X X X X X
16/18 X X X X X X
X X X X X X X
16/18 normal X X X X normal
X X 28th %ile X X X X X
X X X X X X X
X X 28th %ile  10th %ile X X X X X
X X 36th %ile X X X -x
X X 51st %ile  56th %ile X X X normal



CAMCOG

Memory ROCF Recall Face Recognition IM  Face Recognition DM RBANS IM RBANS DM
X X X X X
X X X 42nd %ile 58th %ile
X X X X
X X X X X
X X X X X
X X X X X
X X X X X
X X X X X
X X X X X
X X X X X
X X X X X
X X X X X
19/27 X X X X
22/27 X X X X
23/27 X X X X
24/27 X X X X
X X X X X
X 7&9 normal X X X X
X 4&10 normal X X X X
X 4&10 normal X X X X
X 5&10 normal X X X X
X 5& 10 normal X X X X
X 5& 10 X X X X X
X 6&10 X X X X X
X 7 & 10 X X X X X
X 48&10 X X X X X
X 6 & 10 X X X X X
X 6&10 X X X X X
X X X X X
X X X X X
X X X X X
X X normal 16th %ile 16th %ile X X
X X X 63rd %ile 50th %ile X X




FAS Cateiori

X 13th %ile
X <55th %ile

<30th %ile
<30th %ile

40th %ile

30th %ile

65th %ile <25th %ile
65th %ile 70th %ile
<30th %ile <50th %ile
X X

25th %ile
45th %ile 16th %ile
45th %ile 25th %ile

10th %ile



IMAGING

All 12 had normal MRIs

2 had interval MRIs — both
normal

8 had normal PETs

3 had subtle, non-

diagnostic areas of 4 had repeat PETs — all
hypometabolism unchanged or normal

1 did not attend
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FUNCTION

Functioning entirely preserved in 3

Impaired at higher level in 3

Prompting and motivation required in 6

Symptom progression commented upon by family in 7

-> progression v change?
-> objective review suggests no/minimal progression with time

Often a mismatch noted in clinic between the collateral’s
description of behavioural and functional change and the
patient’s engagement and performance in person



CI90RF72

Atypical, slowly progressive behavioural variant frontotemporal
dementia associated with C90RF72 hexanucleotide expansion

Baber K Khan’, Jennifer S Yokoyama’, Leonel T Takada', Sharon ) Sha’, Nicola ) Rutherford?, Jamie C Fong', Anna M Karydas’,
Teresa Wu', Robin S Ketelle', Matthew C Baker?, Mariely-Dejesus Hernandez?, Giovanni Coppola® “ 5, Daniel H Geschwind® . 3,
Rosa Rademakers?, Suzee E Lee', Howard ] Rosen’, Gil D Rabinovici', William W Seeley', Katherine P Rankin', Adam L Boxer’,

Bruce L Miller’

« 2 phFTD patients C90RF72 +

- Both impaired on language fluency

« Both showed executive dysfunction (though better than bvFTD)
« Both had sx progression but no change on NPT

« Both had family hx late life behavioural disorders




PSYCHIATRY/PSYCHOLOGY

J Neurol Neurosurg Psychiatry. 2016 Jan;87(1).:64-8. doi: 10.1136/jnnp-2014-308284. Epub 2015 Jan 24.

Psychiatric diagnoses underlying the phenocopy syndrome of behavioural variant frontotemporal
dementia.

Gossink FT', Dols A', Kerssens CJ?, Krudop WA?, Kerkiaan BJ*, Scheltens P2, Stek ML, Piinenburg YA'.

 Recent life events, relationship problems, cluster C traits
more common in phFTD

« 85% phFTD had a psychiatric/psychological condition vs
47% of bvFTD




PSYCHIATRY/PSYCHOLOGY

Neuropsychiatric Disease and Treatment

Late life bipolar disorder evolving into
frontotemporal dementia mimic

« 4 cases stable BPAD1

* Insidious onset disinhibition, stereotyped behaviour,
empathy and reduced insight

* Normal MRI and PET

* No progression with time (3-7 years)

« Large clinical overlap btwn FTD and BPAD



ADVANCED IMAGING

Eur Radiol. 2017 Apr;27(4):1352-1360. doi: 10.1007/s00330-016-4490-4. Epub 2016 Jul 18.

Functional connectivity and microstructural white matter changes in phenocopy frontotemporal
dementia.

Meijboom R‘. Steketee RM1. de Koning I2. Osse RJ3, Jiskoot LCz'4. de Jong FJ4, van der Lugt A1. van Swieten JC4. Smits M°.

e 7phFTD v 12bvFTD v 17 matched controls

« Structural MRI, rs-fMRI, DTI

« Default mode network connectivity and white matter
microstructural changes compared




White matter microstructural change
bvFTD > phFTD > controls

phFTD and bvFTD had reduced GM volume relative to
controls not observed on normal work-up



OTHER THEORIES

? Decompensated autistic spectrum condition

? Decompensation of premorbid personality



Language Behaviour

Atrophy No
on MRI Atrophy







SUMMARY

phFTD and bvFTD are clinically indistinguishable at 15t presentation

Marked male predominance for phFTD
phFTD have normal imaging
better cognition on testing
better performance on ADLs
Do not deteriorate with time
Family hx 2 ?? C90ORF72

Psychiatric/psychological component?

Management — occupational, social, environmental
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Special thanks to the Memory Clinic Team!

Dr. Oisin Hannigan
Dr. Paul Claffey
Ms. Irene Bruce
Dr. Robert Coen

Dr. Marie McCarthy

Mr. Matthew Gibb

Ms. Rachel Farley

Dr. David Robinson

Prof. Brian Lawlor
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