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Human disease network (Loscalzo J et al.
Mol Syst Biol. 2007, 3: 124.)



Diagnostico y clasificacion:

e Alzheimer

e Enfermedades prionicas
e Patologia de Lewy

e Taupatias

e Patologia TDP



Table 1. Classification of major neurodegenerative disorders

Disorder

Anatomy

Major clinical feature

Amyloidoses

Ap Alzheimer disease Corticolimbic Dementia
ABri Familial British dementia___Corticolimbic & cerebellar Dementia & ataxia
PrP Creutzfeldt-Jakob disease  Cortical & basal ganglia Dementia & movement

Gerstmann-Straussler-
Scheinker

Cortical & Cerebellar

disorder

Ataxia & dementia

Tauopathies
4R

3R

3R+4R

Progressive supranuclear
palsy
Corticobasal degeneration

Argyrophilic grain disease
Pick’s disease
Tangle predominant

dementia

Guam Parkinson
dementia complex

Basal ganglia & brainstem

Cortical & basal ganglia

Limbic

Corticolimbic

Limbic

Cortex & brainstem

Parkinsonism

Focal cortical syndrome &
parkinsonism

Amnestic cognitive impair-
ment

Dementia & focal cortical
syndromes

Dementia

Dementia & parkinsonism

Synucleinopathies

Parkinson disease

Dementia with Lewy
bodies

Multiple system atrophy

Brainstem
Corticolimbic & brainstem

Basal ganglia, brainstem
& cerebellum

Parkinsonism
Dementia & parkinsonism

Parkinsonism & ataxia

TDP-43 proteinopathies

Amyotrophic lateral
sclerosis

Frontotemporal lobar
degeneration with
ubiquitinated inclusions

Motor neurons

Cortex & basal ganglia

Spasticity & weakness

Dementia & focal cortical
syndromes




Cuestiones previas:

e ;Enfermedad o patologia’
e ;Probabilidad o certeza!

o ;Lesiones especificas o
inespecificas’



Hallazgos patologicos en enfermedades
neurodegenerativas

Positivos Negativos Reactivos

Especificos

Inespecificos




Derecho —> Congelacion

|lzquierdo — Neuropatologia



Diagnaostico
neuropatologico
principal (criterios de
consenso)

Diagnaosticos
neuropatologicos
combinados

Grados, Estadios



Hematoxilina
— eosina

Gallyas
(Rutina)

(Plata) Beta-amiloide

(Inmunohistoquimica)



Montine et al. Acta Neuropathol (2012) 123:1-11






Patologia de tipo Alzheimer
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Cortex parietal CERAD, Beta-amiloide Coértex temporal CERAD, Tau AT100




PLACAS DIFUSAS PLACAS NEURITICAS









Acta Neuropathol (2012) 123:1-11
DOI 10.1007/s00401-011-0910-3

CONSENSUS PAPER
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Se reconoce que los cambios neuropatologicos de la EA pueden

darse en ausencia (aparente) de trastorno cognitivo

Se recomienda el uso de un score “ABC” para la evaluacion de los
cambios neuropatologicos de EA, que incorpora (A) la evaluacion
histologica de los depositos de beta-amiloide, el estadiaje de los

ovillos neurofibrilares (B), y la puntuacion de placas neuriticas (C).

Se recomienda una evaluacion mas detallada de otras patologias
asociadas, como la enfermedad de cuerpos de Lewy, la patologia
vascular, la esclerosis del hipocampo, y las inclusiones

inmunorreactivas para TDP-43,



Score ABC para cambio neuropatologico de EA.

B2 C3

Ejemplo:
Cambio neuropatologico de EA: A1 B2 C3



Fases de deposito de beta-amiloide (modificadas
a partir de Thal et al., 2002).













Protocolo CERAD



Estadios de Braak & Braak



Nelson et al., ] Neuropathol Exp neurol. 2009; 68(1): 1-14.
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PSEN1
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Cortex insular
H/E






Gallyas



Neuropathologically defined subtypes of Alzheimer’s disease = W "
with distinct clinical characteristics: a retrospective study

Melissa E Murray, Neill R Graff-Radford, Owen A Ross, Ronald C Petersen, Ranjan Duara, Dennis W Dickson

Summary
Background Neurofibrillary pathology has a stereotypical progression in Alzheimer’s disease (AD) that is encapsulated  Lancet Neurol 2011; 10: 785-96







Densidad de
ONF en
hipocampo

Densidad de
ONF en cortex



Janocko et al. Acta Neuropathol.
2012; 124(5): 681-692.









Arnold SE et al.,] Comp Neurol. 2013 521:4339-55









Stanley B. Prusiner (1942)

Premio Nobel de Fisiologia
o Medicina
1997

"for his discovery of Prions - a new
biological principle of infection".

Proteina prionica
celular (PrPC)
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Parchi P, Giese A, Capellari
S, et al. Classification of
sporadic Creutzfeldt-Jakob
disease based on molecular
and phenotypic analysis of
300 subjects. Ann Neurol.
1999; 46: 224-33.
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ECJe MM1/MV1
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Astro_citosis GFAP



Microgliosis CD68









ECJe MM2



ECJe MM2



Varon de 27 ainos, demencia rapidamente

progresiva, 6 aios de evolucion, altimos dos
anos en coma vigil.




E. de Creutzfeldt-Jakob de
tipo esporadico.

Codon 129: Met/Met

Tipo 1 de PrP>¢ en cerebelo

Cortex frontal
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Global distribution of cases of iatrogenic Creutzfeldt-Jakob disease™

Source of infection and no. cases

Surgical procedure Medical procedure
Country Dura mater grafts Surgical instruments EEG needles Corneal transplantst?  Growth hormonei Gonadotropin Packed red blood cells§
Argentina 1
Australia 5 4
Austria 3 1
Brazil 2
Canada 4
Croatia 1
France 13 1 119
Germany 10 1
Ireland 1
Ttaly 9
Japan 142
Netherlands 5 2
New Zealand 2 6
South Korea 2
Qatar 1
South Africa 1
Spain 14
Switzerland 3 2
Thailand 1
United Kingdom 8 3 65 3
United States 4 1 29

Total 228 4 2 2 226 4 3



Lancet 1996;347:921- 25

A new variant of Creutzfeldt-Jakob disease
in the UK

R GWill, JW Ironside, M Zeidler, S N Cousens, K
Estibeiro, A Alperovitch, S Poser, M Pocchiari,A Hofman,
P G Smith
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Reino Unido: 177 (0)
Francia: 27 (2)
Espana: 5 (0)
Irlanda: 4 (0)
Holanda: 3 (0)
Portugal: 2 (0)
Italia:

Canada:

Japon:

Arabia Saudi: 1 (0)
Taiwan: 1 (0)
(04/11/2013)
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Patologia de tipo Lewy
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Cortex cingular Alfa-sinucleina Coértex frontal lateral



Beta amiloide, cortex

Tau, hipocampo






Goedert, M. et al. Nat. Rev. Neurol. 9, 13-24 (2013)
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Alpha-synuclein
Dentate gyrus




Degeneracion lobar frontotemporal



Cx. temporal




Cortex frontal lateral, H/E
Intensa atrofia cortical






FTLD Protocol Flowchart

REGIONS: MFG, STG, PL, HIP (with DG), CG
STAINS: H & E, Tau (e.g. PHF1, AT8), Ub or p62 , o-Synuclein
If not high-Braak stage AD or high-probabilty DLB, proceed with specific FTLD protocol

Tau + Ub +/p62 +, Tau-, -Syn -, OR case is ALS
/ \
Tau IHC on additional sections. if indicated: OL. AMYG. STR. GP TDP-43 IHC on STR, MED, SC (If available), or same sections as for Tau IHC
, . ) ) , s AND

THAL/SUBTN, MID, PONS, MED, CBLM including DN

Use morphological criteria (e.g. tufted astrocytes, grains, etc) and, as NF or INA IHC on area with highest density of Ub+ or p62 +inclusions;

required, use tau isoform-specific IHC: If either is positive, repeat on MFG, STG, HIP, CING
3R & 4R tau on HIP & MFG if Tau +, additional sections as indicated. Mutation analysis (PGRN, VCP, CHMP2B, IFT74) as indicated.
/ \ | TDP- 43\
3R Tau + MAPT 4RTau+ 3R&4RTau+ TDP-43 +, NF or INA - Atypical
/ “‘“"1"0“ l \ l NF orINA + NF or INA - FTLD-U
CBD TDP-43 proteinopathy:
FTLD FTLD with PSP Neurofibrillar FTLD-U BI D or
with MAPT mutation || AGD tan‘;Ie s FTLD-U with MND NIFID U with
Pick (3R, 4R, or 3R & MSTD dermeniti with or without PGRN or VCP (o) MPZB muyjation
bodies 4R Tau) Unclassifiable mutation or chr 9p linkage
tauopathy
*Note:
1. “Unclassifiable sporadic tauopathies” may be predominantly either
3R, 4R, or combined 3R and 4R tauopathies. Tau - & no Ub/p62
2. Coexisting neurodegenerative disease(s) may also be present. inclusions seen FU S (+)

!

Prion + =» Prion disease
Prion - = DLDH or FTLD, NOS

Nigel J. Cairns - Eileen H. Bigio - lan R. A. Mackenzie - Manuela Neumann - Virginia M. -Y. Lee -Kimmo J. Hatanpaa - Charles L.
White 111 - Julie A. Schneider - Lea Tenenholz Grinberg - Glenda Halliday -Charles Duyckaerts - James S. Lowe - Ida E. Holm -

Markus Tolnay - Koichi Okamoto - Hideaki Yokoo -Shigeo Murayama - John Woulfe - David G. Munoz - Dennis W. Dickson - Paul G.
Ince - John Q. Trojanowski -David M. A. Mann. Neuropathologic diagnostic and nosologic criteria for frontotemporal lobar
degeneration: consensus of the Consortium for Frontotemporal Lobar Degeneration. Acta Neuropathol (2007) 114:5-22.




Goedert M, Ghetti B, Spillantini MG. Frontotemporal
dementia: implications for understanding Alzheimer’s
disease. Cold Spring Harb Perspect Med 2012;4:a006254
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ENTIDAD

ENFERMEDAD DE
PICK (EP)

PARALISIS
SUPRANUCLEAR
PROGRESIVA (PSP)

DEGENERACION
CORTICOBASAL
(DCB)

ENFERMEDAD DE
GRANOS
ARGIROFILOS (EGA)

DEMENCIA
FRONTOTEMPORAL
CON INCLUSIONES
TAU (+) (DFT-TAU)

DEMENCIA CON
OVILLOS
NEUROFIBRILARES
(DON)

SINDROME

Demencia

Parkinsonismo

Parkinsonismo
Demencia

Demencia
Trastorno de
conducta

Demencia
Parkinsonismo

Demencia

REGIONES
AFECTADAS

Cortex cerebral
Ganglios basales

Ganglios basales
Tronco cerebral

Ganglios basales
Cértex cerebral

Cortex limbico

Cortex cerebral

Ganglios basales

Cortex cerebral

TAU

Cuerpo
de Pick

Astrocito en penacho ‘coiled body’

Placa
astrocitaria

Neuronas
tau (+), giro
dentado









Paralisis supranuclear progresiva — demencia frontotemporal



Cx frontal
Tau AT100



INCLUSIONES TAU (+):

Astrocitos en penacho
“tufted astrocytes”

Ovillos globoides
Preovillos
Inclusiones
oligodendrogliales

“coiled bodies”

Hebras neuropilicas



Williams RD, Lees AJ. Progressive supranuclear palsy: clinicopathological concepts and
diagnostic challenges. Lancet Neurol 2009; 8: 270-79












Cortex frontal, H/E



Cortex frontal, tau AT100



Cortex frontal, tau AT100



Degeneracion corticobasal



S. nigra, H/E



Giro dentado, tau ATS8



Perfil lesional

Region cerebral

P. neuronal/
Gliosis

Neuronas
balonizadas

Patologia
tau (+)

Patologia
alfa-sin (+)

Cortex frontal (CERAD)
Cortex orbito-frontal
Cortex cingular

Cortex motor primario

Cortex parietal (CERAD)
Cortex temporal
(CERAD)

Cortex temporal inferior
Cortex insular

Cortex occipital lateral
Cortex visual primario
Amigdala

Cortex entorrinal
Hipocampo CA
Hipocampo GD
Caudado-putamen
Globus pallidus

N. basalis de Meynert
Hipotdlamo

Talamo

Subtalamico

Nucleo rojo

S. gris periacueductal
S. nigra compacta
Tegmento pontino
Base pontina

Bulbo

Cortex cerebeloso

N. dentado
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Granos argiréfilos
PHF-1

Astrocito tau (+)
PHF-1
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Coiled bodies
Tau AT100

Neuronas balonizadas
alfa-beta-cristalina






Enfermedad de Pick












Patologia TDP
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Degeneracion lobar frontotemporal TDP





















HIPOCAMPO
CAI,TDP-43












Sampathu

Tipo1l: 9/9SD

Atrofia asimétrica del [6bulo
temporal anterior (predominio | o
D), con afectacion de cortex
orbitofrontal e insular.

Tipo 2: no APP

Atrofia relativamente simétrica del
cortex temporal medial, prefrontal
medial, orbitofrontal e insular

Tipo 3: 3/10 PNFA
Atrofia asimétrica de areas
dorsales de cortex frontal,
temporal y parietal.




Whitwell JL et al.

Mackenzie







Goedert M, Ghetti B, Spillantini MG. Frontotemporal
dementia: implications for understanding Alzheimer’s
disease. Cold Spring Harb Perspect Med 2012;4:a006254









Meédula
Caso 9



Protuberancia Bulbo

Caso 11, H/E Caso 11, H/E
Bulbo Bulbo

Caso 8_, UBQ Caso 8, TDP-43
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Cortex motor
Caso 8, TDP-43



Bulbo
Caso 8 H/E

Médula
Caso 8 H/E






Degeneracion lobar frontotemporal FUS












ELA juvenil con

inclusiones basofilas
FUS +




ESCLEROSIS DEL HIPOCAMPO

Pérdida neuronal y gliosis en sector CA1 del
hipocampo y en subiculum.

Prevalencia en pacientes con demencia:
2.8 — 13%.

En la mayoria de los casos asociada a otras
patologias: DLFT-TDP, Alzheimer, taupatias,
etc. Raramente se presenta aislada como
demencia por esclerosis del hipocampo.

Inmunorreactividad neuronal a TDP-43 en
>70% de los casos.

El alelo rs5848 T de GRN confiere riesgo
para esclerosis del hipocampo in pacientes
con Alzheimer.




Cuestiones previas:

e ;Enfermedad o patologia’
e ;Probabilidad o certeza!

o ;Lesiones especificas o
inespecificas’
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