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Phenotype vs Pathology

« We diagnose patients based on
syndrome, not proteins.

« Some phenotypes align closely
with specific pathologies, but many
do not.

« i.e. behavioral variant FTD can arise
from different pathologies

+ One pathology can present in more
than one clinical syndrome
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FTLD refers to the broad
neuropathologic category, including
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Frontotemporal Dementia

Frontotemporal
Dementia (FTD)

Brain slice

Normal Dementia

« Group of diseases characterized by frontal and temporal
atrophy
« There are 3 core syndromes
« Behavioral variant FTD
« Semantic variant primary progressive aphasia
« Agrammatic/nonfluent variant primary progressive
aphasia
* 3rd most common type of dementia
* 2nd most common in individuals <65
« Only ~25% cases present after age 65

(Clark,
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Primary Progressive Aphasias:
Focal Onset Diseases

« Semantic dementia: anterior
temporal lobe, L >> R
« There is a R predominant

variant

* Non-fluent PPA: Left
perisylvian, frontal operculum,
\ dorsal frontoinsular cortex

» Logopenic PPA: Posterior
temporal / inferior parietal

lobe

(Gomo-Tempini et al. 2004)

Image from Gomo-Tempini et al. 2004

- Clinical

+ i.e. what a “dog” is
Speak fluently

obvious

+ Semantic dementia

Semantic variant PPA

Semantic = general, abstract
knowledge including facts,
concepts, and word-meaning

« The sound of the word is no longer

associated with the word’s meaning
- Sometimes no language disorder is

Can affect nonverbal semantics

- Face recognition (prosopagnosia)

Nonfluent variant PPA Mixed PPA

Agrammatism

Logopenic PPA Semantic variant PPA

Word comprehension deficits

(Clark




Semantic variant PPA: Clinical

» Unable to recognize famous — mmmms e =
faces, animals, objects - J
. May_ prov_ide lengthy, fluent . NI k cordbrogl |
replies without errors in Ll 2 o v alami Cauaboaiu Hind e
speech or grammar
* May bluntly ask questions
about common words
« i.e. “what is mood?”

« Single-word repetition intact

(Clark,
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Semantic Dementia: Diagnostic Criteria

Core Features

« Impaired confrontational naming and single-word comprehension
« Especially low-frequency words

At least 3 of 4

« Impaired object knowledge

« Surface dyslexia/dysgraphia —— g:‘;gz‘
« Spared repetition and grammar Sew
 Spared motor speech Colonel
« Imaging supported: ATL

(Gomo-Tempini etal 2011)
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Semantic Dementia: Anatomy

« Anterior temporal lobe
« Semantic “hub” — integrates
meaning across sensory &
language networks

« Always bilateral, but usually
left >> than right
« Right temporal variant exists
« Odd, flat, rigid personality,
emotionally distant (if you Images from Hodges JR, Davies RR, Patterson K. Semantc Demenia, I Milr BL. Boeve BF, eds.
really don't understand e Nowotk ;2008
‘kindness’...)

(Hodges et al, 2000)

12



Semantic Dementia: Pathology

TDP-43: Most common pathology (69%)
Alzheimer’s disease (25%)

Pick bodies: a specific type of tauopathy
seen on histology (6%)

Circumscribed, cytoplasmic
tau inclusions.

A: H&E stain

B: immunohistochemistry
(tau)

Sita courtony VW, Seute UCSF

(Grossman, 2010)
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I Semantic Dementia: Demographics and
Management

+ Average age 60, survival 8-9
years (range 2-19 years)

+ Management
« Explanation card

In fact, the only thing everyone with aphasia h
that aphasia not affact the person's + SLP
* No value in AChE /
Sl ohe Memantine

* ative « SSRI/ Trazodone / low-dose
er antipsychotics for
neuropsychiatric symptoms

National FLIP CARD OVER FOR MORE INFORMATION

Aphasia
b

14

Nonfluent variant PPA: Clinical

« Agrammatism or difficulty with

fluency
* Agrammatism - “telegraphic
speech” )
+ Omission of grammatical affixes / g| NemnosmsveioniERa Mt oA
function words ]
« May struggle with comprehension, E
esp complex sentences (passive g
voice) < i
« Disorders of fluency
« Effortful, halting speech, sound
distortions Word comprehension deficits

« Writing may be preserved
« Swallowing issues, drooling can be
seen

(Clark
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nfvPPA: Clinical
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Non-fluent variant PPA: Diagnostic
Criteria

* Core: either agrammatism or apraxia of speech
« Sometimes both, sometimes only one

* At least 2/3
« Impaired comprehension of syntactically complex sentences
« Spared single-word comp
« Spared object knowledge

* Imaging: Left posterior frontal atrophy on MRI / hypometabolism
on PET
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nfvPPA: Anatomy

« Left posterior frontal region
and anterior insula
« Areas supporting speech
production and grammar
« Bilateral involvement common

« Right should give you more
prosodic challenges

Image from Clark, 2024
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nfvPPA: Pathology

Tauopathy most common

- Overlap with CBD and PSP (4R-tau)
- May develop motor symptoms later in
course

AD and TDP-43 much less common

(Grossman, 2010)
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nfvPPA: Demographics and Management
* Avg. age 60, survival ~ 7 years
« But varies widely
«SLP
» Augmentative communication
» Symptomatic treatment of neuropsychiatric symptoms
* SSRIs
* Watch for Parkinsonian syndromes
(Grossman, 2012)
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bvFTD: Clinical
* Must be progressive * Probable
« Possible * Meets criteria for possible
+ >3/6 of the following: +
« Behavioral disinhibition « Functional decline
« Apathy/inertia
« Early loss of sympathy/empathy +
+ Early OCD-like behavior « Structural or functional
« Hyperorality/dietary changes evidence of frontal and/or
+ Neuropsych profile with EF anterior temporal involvement
deficits
« Sparing of memory, VS
21



bvFTD: Anatomy

« OFC, ACC, anterior insula, and
anterior temporal cortices
« Often R>L, but symmetry is not
uncommon
« Some correspondence between
regions of atrophy and clinical
syndromes
« Apathy — medial frontal regions esj
A gonsesp
« Disinhibition — R>L, OFC, anterior
insula

+ Executive deficits — dorsolateral frontal
cortex

« Changes in eating — right insula or OFC

(Gl

22
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bvFTD: Pathology

Histopathologic Diagnosis

behavioual
0i:10. 1083 brain‘aw254

Data from Perry DC, Brown JA, PossinKL, et a. Ciricopathological corelations in
Brain
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bvFTD: Management

« Higher caregiver * SSRIs/Trazodone: disinhibition,
stress/depression compared impulsivity, irritability, compulsive
with AD behaviors

« Education, non-pharmacologic * Amphetamines/amantadine:
interventions apathy

« Anticonvulsants (carbamazepine,
« AVOID cholinesterase inhibitors lamotrigine): problematic sexual
(can induce delirium, worsening behaviors
of behavior) « Topiramate: Hyperorality
« Also, evidence that memantine

does not help « Antipsychotics: severe behavioral

symptoms; monitor for
Parkinsonism

(Tsai & Borer, 2014)
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Genetics of FTD

« Sporadic (50%)
» Familial (30-40%)

* ~40% (!) have some fam hx of
dementia, ALS, Parkinson
disease

» Autosomal dominant (10-
20%)
« 3 genes
+ MAPT
+ GRN
+ Corfr2
« Slightly younger age of onset
in familial cases (53 vs 58

yaarc)

Genetics of FTLD

(Clark,
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C9orf72 s

FID-
Al
- ALS

« Chromosome 9
« TDP-43 pathology ==

svPPA  buFTD || nfvPPA  CBSH PSPS

L]

. ) — oy
Most common hereditary form =0 s — | [?

+ 5-20% of all cases (o7 | |_mALzsom |

« Familal FTD, ALS, FTD-MND ",_;," (w0
+ bvFTD most common -

« More psychotic features (esp

Fipat| || oo mo || crtmit aso,
e (=) [ | e

— FUsNOS.
rus)

delusions) om0
« Parkinsonism may arise later in course
« Associated with greater frontal atrophy Vst orgg012)
carc
Progranuli
FTD- 7
n (GRM Als || SYPPA DVFTD || nfvPPA  CBSH PSPS
« Chromosome 17 — l l
« TDP-43 pathology g s —
+ 5-10% of all FTD cases |”f,;;: o e
« bvFTD > nfPPA, IVPPA WP ) manen | e
« Occasionally PCA | TeeC |'1'va;,= “"ul NIFID/NIBD CIEleiin.
« Tends to present with \—_— TRERGE
more apathy (Fus) —
« Associated with very e ey &

asymmetric atrophy

(Clark
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Microtubule
associated
protein tau
(MAPT)

« Chromosome 17
« Tau pathology

« 5-10% of all FTD cases
« Younger age of onset than

GRN or C90rf72 (avg 49.5)

« byFTD >> PPA, PSPS,
CBS

« FTD with Parkinsonism

(FTDP-17)

+ Tend to have more
disinhibition

« Associated with greater

temporal atrophy

gt =
TOP-43 1 MAPT
T% | sweea b || nfva  casll PsPs

(T (R DU fr— pr—
o (=% %

| Corfz2) || 1Az, tasose) | e L ===
eec | (12281 (npeu| | wronuso | | (e [ emaracn

FUSNOS
(FUs) :
A0

cHMP2B oo

(Clark,
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What's on
the

differentia
[?

« bvFTD is degenerative with average lifespan ~
8 years.

« Symptoms overlap with other diagnoses, some
degenerative, others not
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Frontal/Behavioral variant AD

« Basically, it's AD that can

mimic bvFTD

* Hence the pathologic AD that
shows up in bvFTD cohorts

(Ossenkoppels ot al, 2015)

30
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temporoparieal lobes

[T‘lmpmnp.meul o

Table 3 Key clinical and imaging features of y variant Alzheimer’s disease

Clinical features  Typical Alzheimer's disease Behaviouralidysexe cutive Behavioural
variant Alzheimer’s disease variant FTD

Phenotype Memon Behavioura!

Genetic predisposition

APOE 14 positive Frequent (~60%)" Frequent ($9.5%) Intermediate (40.0%) Rare (<20%)"

Clinical

Age-avanset Late-onset Early-onset Early-onset Early-onsec

First symptom Cogniive (memory) Copniive > behavioural Cognitive (axecutive) Behavioural

Cognition

Epiodic memory Impaieed Impaired Rebtively spared Typieally spared

Executive function Relatively spared Impaired Impaired Impaired

Behaviour Relatively spared Impaired Mostly spared Impaired

MRI

Atrophy partern Medal tomporal and Temporoparietal cortex

Frontal and anterior
semporal lobes

(Ossenkoppele et al, 2015)

11/14/2025
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The FTD phenocopy syndrome

* Non-progressive or very slowly progressive bvFTD-like picture

* May represent psychiatric illness, marital discord, untreated
sleep apnea, or indolent genetic variants (C90rf72)

* Possible versus probable are important distinctions that reflect
certainty

(Kpps et 2010)
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Psychiatric misdiagnaosis is common

Figure 1, Rates of Psychiatric Diagnosis Within Each Newrodegenerative Discase* Esp. bvFTD
o o: .
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(Wooley et al
2011
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Table 3 5 Leading to Preliminary Pyychiatric Diagnosis*
Neurodegenes

Frychuns
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Ay, snbedonis, snd social withd aves
Lacko . dictary changen, aresdonia, po hypene

depremive dn
Seeessive

) distance.bow of venual mieres
ctary change. aora
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FTD vs PPD Checklist

+Ducharme et al. (2018). The Frontotemporal Dementia versus
Primary Psychiatric Disorder (FTD versus PPD) Checklist: A
Bedside Clinical Tool to Identify Behavioral Variant FTD in
Patients with Late-Onset Behavioral Changes. J Alzheimers
Dis

17 items
+211: specificity 93.9%, sensitivity 71.1%, PPV 89.2% for dx of
bvFTD

+<8: specificity 91.3%, sensitivity 77.3%, 396 PPV 92.7% for
PPD

+9-10: indeterminate

PartA(No=1)

Was the patient self-referred?

Is there a past history of mood, anxiety, psychotic, or personality disorder?

s the patient emotionally distressed (dysphoria, anxiety) by the current situation?

s the patient expressing guilt, self-blame, or suicidal thoughts?

Is the main complaint of the family that the patient has anger problems?

Is the patient aware of or concerned about cognitive or behavioral changes?

Are the cognitive or behavioral symptoms fluctuating?

Is the patient showing interest in learning about FTD?

expressing relief, joy, etc.

36

12



Part B (Yes=1) = [No |
Is there a 1+ degree family history of FTD or ALS?

Are there language related complaints?

Are there stereotypical or simple repetitive behaviors?

11/14/2025
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Biomarkers/Diagnostic Studies

* Available biomarkers for FTD are currently limited and
nonspecific

* Neurofilament light chain (Nfl)
« Can be detected in blood or CSF
» Non-specific; signals neuroaxonal loss from neurodegeneration
« Can help differentiate FTD from PPD

* FDG-PET can be useful in ambiguous cases

* Neuropsychological evaluation

* Genetic testing can help with establishing a diagnosis
« Ethical and legal concerns, requires careful consideration
« Support from genetic counseling is helpful

38

In summary,

« FTD has 3 core syndromes: bvFTD (most common), nfvPPA, &

svPPA
« CBS and PSPS on FTD spectrum, monitor for emerging motor symptoms
(esp in nfvPPA)

« Diagnostically challenging due to the heterogeneous
neuropathology, lack of specific biomarkers, and phenotypic overlap
with psychiatric conditions

« Definite diagnosis only possible through genetic testing

« Consider hereditary form in any patient with a suggestive family history

« Levels of Nfl (serum or CSF) can be helpful in differentiating
between psychiatric disease (also FTD vs PPD checklist)

« Cholinesterase inhibitors can worsen symptoms

« Serotonergic medications are the main mode of treatment

39

13



11/14/2025

References

A g o patient ad thef famifesundersianding the genetcs of FTD. Accssed November 9, 2025, Rtpsiww st orghwp-
r-8-2-2012 pof.

2. Bhogal P, Mahoney C, Graeme-Baker S, et al. The common dementias: A Pictorial Review. European Radiology. 2013;23(12):3405-3417
doi:10.1007/500330-013-3005-9

3. Clark DG. Frontotemporal dementia. Continuurm. 2024;30(6):1642-1672. doi:10.1212/con.0000000000001506
4. Ducharme S, Pearl-Dowler L, Gossink F, et al. The frontotemporal dementia versus primary psychiatric disorder (FTD versus PPD) checkist: A

edside clinical tool to identify behavioral variant FTD in patients with late-onset behavioral changes. Journal of Alzheimer's Disease.
2019,67(1):113-124. doi:10.3233]ad-180839

5. Gomo-Tempini ML, Hillis AE, Weintraub S, et al. Classification of primary progressive aphasia and its variants. Neurology. 2011:76(11):1006-
1014. doiz10.1212/wnl.0b013231821103¢6

6. Gorno-Tempini ML, Dronkers NF, Rankin KP, et al. Cognition and anatomy in three variants of primary progressive aphasia. Annals of Neurology.
2004;55(3):335-346. doi:10.1002/ana. 10825

7. Grosaman M Primary rogressive aphasis: Ciicopsthologcalcomelations. Naturo Reviows Neuology. 2010:6(2)86.07.
doi:10.1038/nrneurol. 2009.216

8 Grossman M. The variant of primar aphasia. The Lancet Neurology. 2012;11(6):545-555. oi:10.1016/51474-
4422(12)70099-6

9. lodges JR, Davies RR, Patterson K. Semantic dementia. The Behavioral Neurology of Dementia. Published online May 28, 2009:264-278.
oSO chenrB081 1581470 018

10, Kipps CM, Hodges JR, Hornberger M. behavioural dementia: Recent and clinical implications of the
‘BVFTD phenocopy syndrome." Current Opinion in Nerology. doi:10.

11, Ossenkoppele R, Pijnenburg YA, Perry DC, et al. The behaviouralldysexecutive variant of alzheimer's disease: Clinical, neuroimaging and
pathological features. Brain. 2015;138(9):2732-2749. doi:10.1093/brain/awv191

12 Irwin DJ, Cairns NJ, Grossman M, et al Defining phenotypic diversity through personalized medicine. Acta
Neuropathologica. 2014:129(4):469-491. do o504 7038001

13 Tsai RM, Boxer AL. Treatment of frontotemporal dementia. Current Treatment Options in Neurology. 2014;16(11). doi:10.1007/s11940-014-0319-
)

14 Woolley JD. Khan BK. Murthy NK. Miler BL, Rankin KP. The diagnosti challenge of psychiatric symptoms in neurodegenerative disease. The

40

Questions?

14



