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Nature
1997,388(6645):839-40.

Alpha-synuclein in Lewy bodies
Spillantini MG, Schmidt ML, Lee VM, Trojanowski JQ,
Jakes R, Goedert M.

* Los cuerpos de Lewy estaban formados por
ubicuitina y neurofilamentos pero se desconocia
si eran el componente principal de las inclusiones
filamentosas.

- Describen la tincion de los CL de la EP y DCL
con ASN.

Proc Natl Acad Sci USA
1998;95(11):6469-73.
Alpha-Synuclein in filamentous inclusions of

LB from Parkinson's disease and dementia
with LB

Spillantini MG, Crowther RA, Jakes R, Hasegawa M, Goedert M

* Describen que la ASN es el componente principal de
las inclusiones filamentosas de CL y NL.

~ ASN es mejor método que la ubicuitina para
detectar CL y NL

Neurosci Lett.
1998;251(3):205-8.
Filamentous alpha-synuclein inclusions link multiple
system atrophy with Parkinson's disease and dementia

with Lewy bodies
Spillantini MG, Crowther RA, Jakes R, Cairns NJ, Lantos PL, Goedert M.

« Describen que la ASN es el componente principal de las
inclusiones filamentosas de la AMS en glia y neuronas,
rs‘rableciendo un nexo de unién entre las tres entidades.
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AnnN'Y Acad Sci. 2000;920:16-27.
The alpha-synucleinopathies:
Parkinson's disease, dementia with Lewy bodies, and multiple
system atrophy.
Spillantini MG, Goedert M.
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a-sinucleina

- Pertenece a la familia de las sinucleinas (prot
cerebral) (a, p, v). Secuencia comun 55-62%.

- Funcién: ¢?. Proteina presindptica implicada en
el fransporte de la vesicula sindptica'y en el
metabolismo de la dopamina (Mov Disorders 2003,
18(6): 52-512).

- Forma nativa no plegada y soluble >
modificaciones con?or'macionales y
postraslacionales - agregados y fibrillas
Insolubles > disfuncion celular?

- No estd claro si la formacién de inclusiones es
un proceso neuroprotector-adaptativo o una
reaccion patogénica frente a estimulos no

conocidos relacionados con neurodegeneracion
(Mov 2003, 18(6): S2-512, Lancet Neurol 2009; 8: 1150-1157)
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- Deteccion

Deposito intracitoplasmatico

Neuronas

Soma

Prolongaciones celulares

Glia



A. Deposito intracitoplasmdtico en el soma neuronal: CUERPO DE LEWY

A.l. CUERPO DE LEWY CLASICO

- Inclusiones redondeadas eosinéfilas (8-30 ym) de centro hialino y con halo
claro

- Unicas o mdltiples

- El halo claro se tifie con aSN y ubicuitina



A. Deposito intracitoplasmadtico en el soma neuronal: CUERPO DE LEWY

A.2: CUERPO DE LEWY TIPO CORTICAL

- Inclusiones hialinas eosinéfilas de forma variable (redonda, ovoide, reniforme)
sin halo claro

- Tincion difusa para aSN y ubicuitina

- Capas profundas (V y VI) de la corteza



B. Depdsito intracitoplasmatico en las prolongaciones celulares de neuronas:
NEURITAS DE LEWY




C. Depésito intracitoplasmatico en glia
INCLUSIONES CITOPLASMATICAS GLIALES




Enfermedades neurodegenerativas
por agregacion de a-sinucleina

Enfermedad de Parkinson
Demencia por cuerpos de Lewy
Atrofia multisistema



Enfermedad de Parkinson

Clinica: bradiquinesia, femblor de
reposo, rigidez e inestabilidad
postural. Degeneracion del
circuito dopaminérgico
nigroestriado

Histologia:

- Pars compacta de la sustancia
negra (ventrolateral).

- Cuerpos y neuritas de Lewy




SPECIAL ARTICLE

Diagnostic Criteria for Parkinson Disease

Douglas J. Gelb, MD, PhD; Eugene Oliver, PhDD; Sid Gilman, MD
he clinical diagnosis of Parkinson disease (PD) is based on the identification of some com-
bination of the cardinal motor signs of bradykinesia, rigidity, tremor, and postural insta-
bility, but few attempts have been made to develop explicit diagnostic criteria. We pro-
pose a clinical diagnostic classification based on a comprehensive review of the literature
regarding the sensitivity and specificity of the characteristic clinical features of PD. Three levels of di-
agnostic confidence are differentiated: Definite, Probable, and Possible. The diagnoses of Possible and
Probable PD are based on clinical criteria alone. Neuropathologic confirmation is required for the di-
agnosis of Definite PD in patients with the clinical diagnosis of Possible or Probable PD. Criteria for
histopathologic confirmation of PD are also presented. Arch Neurol. 1999;56:33-39

Table 3. Proposed Criteria for Histopathologic Confirmation
of Parkinson Disease

I —

Substantial nerve cell depletion with accompanying gliosis in the
substantia nigra

At least 1 Lewy body in the substantia nigra or in the locus ceruleus
(note: it may be necessary to examine up to 4 nonoverlapping
sections in each of these areas before concluding that Lewy bodies
are absent)

No pathologic evidence for other diseases that produce parkinsonism
(eg, progressive supranuclear palsy, multiple system atrophy,
cortical-basal ganglionic degeneration) (note: in excluding other
diseases that produce parkinsonism, published consensus criteria
should be used when available®)
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Where Does Parkinson Disease Pathology Begin in the Brain?

KeLLy Der TreEpict, PHD, Upo REus, MD, Foe AL DE Vos, MD, Jorcer ELE. Bodr, MD, avD

Hemo Braax, MD
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Abstract. The substantia nigra is not the induction site in the brain of the newrodegenerative process underlying Parkinson
disease (PD). Instead, the results of this semi-guantitative study of 30 autopsy cases with incidental Lewy body pathology
indicate that PD in the brain commences with the formation of the very first imnminoreactive Lewy neurites and Lewy bodies
1in non-catecholaminergic newrons of the dorsal glossopharyngeus-vagus complex, in projection neurons of the intermediate
reticular zone, and in specific nerve cell types of the gamn setting system (coeruleus-subcoerulens complex, caudal raphe
nuclei, gigantocellular reticular nuclens), olfactory bulb, olfactory tract, and/or anterior olfactory nucleus in the absence of
nigral involvement. The topographical parcellation of the nuclear grays described here is based upon known architectonic
analyses of the human brainstem and takes into consideration the pigmentation properties of a few highly susceptible nerve
cell types involved in PD. In this sample and in all 58 age- and gender-matched controls, Lewy bodies and Lewy neurites
do not occur in any of the known prosencephalic predilection sites (i.e. hippocampal formation, temporal mesocortex, pro-
neccortical cingulate areas, amygdala, basal nucleus of Meynert, interstitial nucleus of the diagonal band of Broca, hypotha-
lamic tuberomamillary nucleus).

-Existen dreas extranigrales afectadas
antes de la afectacion de la nigra?
Relevancia de la patologia extranigral.

-Existencia de LB en grupos neuronales
especificos (nicleo motor IX/X, locus
ceruleus-complejo subceruleus) de
forma precoz.

-Los LB/LN no son cambios asociados al
envejecimiento.
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Staging of brain pathology related to sporadic Parkinson’s disease

Heiko Braak**, Kelly Del Tredici®, Udo Ruib®, Rob A L de Vos®,
Emst N.H. Jansen Steur®, Eva Braak *
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-EP esporddica afecta a muchas circuitos
neuronales resultado de cambios que se
producen en unas pocas poblaciones
neuronales susceptibles.

-Comienza en nlcleos motor dorsal del IX/X
y ndcleo olfatorio anterior, afectdndose
posteriormente otras dreas.

-PROGRESION ASCENDENTE.

rrogression or Fu-reiatea intraneuronal pamoiogy




ESTADIO 1
bulbo raquideo

Lesiones en el nucleo dorsal motor
IXy Xy/o enla zona reticular
intfermedia.

Bulbo olfatorio

Sistema autondmico (Cell Tissue Res
2004; 318:121-134),

ESTADIO 2
bulbo raquideo y
tegmento pontino

Estadio 1 + lesiones en el nicleo
caudal del rafe, ndcleo reticular
giganto celular y complejo
ceruleus/subceruleus.




ESTADIO 3
mesencéfalo

Estadio 2 + lesiones en mesencéfalo
(pars compacta de la sustancia
negra).

ESTADIO 4
prosencéfalo basal
mesocortex

Estadio 3 + lesiones en
prosencéfalo (amigdala, ndcleo
basal de Meynert).

Afectacion cortical limitada a
corteza temporal medial (region
transtentorrinal) y alocortex
(region CA2-plexo).




ESTADIO b5
nheocortex
Estadio 4 + lesiones en dreas de

asociacion mayores del neocortex y
corteza prefrontal.

ESTADIO 6
heocortex

Estadio 5 + lesiones en corteza
sensorial primarias del
heocortex y dreas premotoras
corteza prefrontal.




No correlacion del sistema de estadiagje...

Neurapahology N5 28 04054
Original Article

Widespread and abundant a-synuclein pathology in

a I]EUFOIOgiCﬂ“_\' Uﬂi]npﬂired SUhjeC[ Ann Neurol 2005;57:82-91
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Laura Parkdinen, MSc,' Tarja Kauppines, MLT," Tuula Pirrili, MD, PAD.' Jaana M. Autere, MD, PhD,'?
and Irins Alfuzodf, MD, PRD*"*

At Nexmopathd 2008) 116:1-16
DOT 10070040 |60k

A critical reappraisal of current staging of Lewy-related

pathology in human brain * 6.3-43% de casos se desvian del sistema de estadiaje

- caudo-rostral propuesto por Braak, especialmente en jévenes.
e - Estadio 4 y 5 sin afectacién de bulbo
- Sintomas en estadio 2y 3.

* El estadiaje no es dtil para los casos que tienen una clinica
predominante de demencia. La demencia no se correlaciona
con estadios avanzados de LB



Movement Disorders
Vol. 24, No. 13, 2009, pp. 1998-2019
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Neuropathology of Parkinson’s
Disease with the R1441G
Mutation in LRRK?

José-Félix Marti-Masso,"** Javier Ruiz-Martinez,"
Maria J. Bolafio,' Irune Ruiz.® Ana Gorostidi,*
Fermin Moreno,' Isidre Ferrer,>
and Adolfo Lopez de Munain'*

2

Abstract: We report the neuropathological findings in a
patient with Parkinson’s disease (PD) associated with Bas-
que R1441G-LRRK2/dardarin mutation. The patient was
a man with disease onset at 68 years of age, with unilat-
eral rest tremor; the Parkinsonism was well controlled
with medication for 15 years. He died at the age of 86,
after 18 years of evolution. The neuropathological exami-
nation disclosed mild neuronal loss in the substantia nigra
pars compacta without a-synuclein, tau, LRRK2, or ubig-
uitin cytoplasmic inclusions. Lewy bodies and Lewy neu-
rites were absent. This is the first neuropathological study

of PD associated with brain with the R1441G mutation in
LRRK2. © 2009 Movement Disorder Society



1 Neuropathol Exp Neurol Vol. 65, No. 7
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ORIGINAL ARTICLE

Alzheimer Disease With Amygdala Lewy Bodies: A Distinct
Form of a-Synucleinopathy

Hirotake Uchikado, MD, PhD, Wen-Lang Lin, MD, PhD, Michael W. DeLucia,
and Dennis W. Dickson, MD

*Forma amigdalar: casos en los que los CL predominan o sélo
se localizan en la amigdala.

La mayoria de los casos estdn relacionados con Alzheimer o
con Sindrome de Down.

Entidad diferente dentro de las a-sinucleinopatias.



Patterns and stages of a-synuclemopathy

Relevance in a population-based cohort

Conclusion: a-Synucleinopathy [AS) is common in older people, and frequently associated with
Alzheimer disease-type pathology. Although half of brains corresponded to the Braak hypothesis,
and 29% to amygdala-predominant AS, there were a high proportion of cases which did not fit a
staging system. An unexpectedly high propartion with a cortical form of Lewy body disease was
identified. Neurology™ 2008;70:1042-1048

Forma cortical: Casos con intenso depdsito de ASN en cortezay
pocos CL en tronco
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Reduced striatal tyrosine hydroxylase in incidental
Lewy body disease

Thomsis Gerald Beech « Charles BL Adber - Lucia L soe o Jellvey 15 Peiroe -
_|:I|||I| Ieschulukuri - Jesshen E. Dalsing:Hermamdes - L Fen Loe - buhn 5. svimess <
Prsivahid B, Coinmor - Ml an M. salsbogh - Dol G, Walker

TH, ng/mg protein

- El descenso de TH (marcador
dopaminérgico) en el estriado en pacientes
con iLB vs controles sugiere que se trata de K80 Gontol

un precursor de EP. Fig.2 Graph showing the concentrations of tyrosine hydroxylase
(TH), as measured by ELISA. in the striatum of ILBD and control cas-
es. The concentrations of TH were depleted in ILBD cases to 49.8% of
control levels (P =0.01)

Acta Newsopahol (2008, 11541744

DOL 0 IOTAOE 1 X8085.T
ORIGINAL PAPER
Fig. | Tyrosine bydrusylse a
rermnofuorescesce in putanes
) P . . . ammal (), (LBD (b} nd PD
Evidence that incidental Lewy body disease is pre-symptomatic ik
Pill‘killSﬂn'S (lisea.w uqu..ldu e e in
neomed (d 4 LBD (¢} md
D

Dennis W, Dickson « Hiroshige Fujishire - Anthooy DefleDonne < Joshua Meske -
Zesham Abmed « Revin ). Khos « Kedth A, Josephs « Roberta Frigerto -
Melinda Burnet! « Joseph E. Parisd < 1. Erbe Ahlskog

* Patrén de distribucién semejante al del EP
pero sin pérdida neuronal.

» Estadio preclinico por estudios de tirosina
hidroxilasa (| ). Niveles de TH mayores que en

EP pero menores que en grupo control.



Demencia por cuerpos de Lewy

Clinica: deterioro cognitivo que
interfiere con la vida habitual,
fluctuacidn, alucinaciones visuales
recurrentes y parkinsonismo.

Histologia:
- Cuerpos y neuritas de Lewy.

- Lesiones similares a las de EP
pero mayor extension a corteza.




report of the DLB consortium Neurology 1996; 47: 1113-1124

*Estudios neuropatoldgicos 15-25% de pacientes con demencia tenian LB
en el tronco y cerebro. 2% causa de demencia después de EA

-Establecer criterios diagnésticos clinicos

-Establecer criterios para la valoracién y caracterizacion de los hallazgos
histoldgicos en la autopsia.

- LB en tronco y corteza son esenciales en el Dx (asociados pero
no esenciales LN, ONF, placas, pérdida neuronal...).

- Tincion: H&E ubicuitina (tau...). Recomendaban un marcador mds sensible
y especifico

- Muestreo cerebral (BA8/9, BA21, BA40; BA24, BA28; TE)
- Valoracion de LB en las diferentes dreas

- DLB estadio troncoencefdlico, limbico y neocortical (kosaka,
Clin Neuropathol. 1984; 3:185-192)



Diagnosis and management of
dementia with Lewy bodies

Third report of the DLB consortium
NEUROLOGY 2006;65:1963—1872

Abstract—The dementia with Lewy bodies (DLB) Consortium has revised criteria for the dinical and rathologic diagne-
s55 of DLB ineorporating new information about the core clinical features and saggesting improved methods to assess
them REM slesp behavior disonder, severe nearoleptic sensitivity, and reduced striatal dopamne transparter activity m
functienal neuroimaging are given greater diagnostic weighting as features suggestive of a DLB diagnosis. The 1-vear rule
distinguishimg between DLB and Pariinson dizease with dementia may be difficult to apply in dinical settings and in
such cases the term most appropriate to each individual patient hdd be n~ed (Genenic terms udl as Lewy h)dv LB
disease are often helpful. The suthers progoss ahe |
using alpha-synodein immunchistichemistry and semiquantitative srading of lesion dens:tv with the pattern of re 'cna]

invelvement being maore important than fotal LB count. The pew criteria take inte account both Lewy-zelated and
Alzhemer disease (ADHype pathology to alkeate 2 probakelity that these are asssciated with the dinical DLB syndrome.

Finally, the authors Suggest paneat management guidslines inchuding the need for accurate diaznesis, a target symptom
appreach, and use of appropriate outeome measares. There 1z limited evidence aboat specific interventions but avadable
data suggest only a partial response of motor symptoms fo Jevodopa: severe sensitmvity te typical and atypical antipsychot-
its in ~50%, and improvements in attention, visual halluemations, and sleep disorders with cholinesterase inhibitars.

*Revisan criterios diagndsticos clinicos

-Establecen criterios para la valoracion y caracterizacion de los

hallazgos histoldgicos en la autopsia.

- LBy LN en tronco y corteza son esenciales en el Dx.

- Tincidn: a-sinucleina

- Muestreo cerebral (BA8/9, BA21, BA40; BA24, BA28; TE)

- Valoracién de LB y LN en las diferentes dreas

- DLB estadio troncoencefdlico, limbico y neocortical (kosaka,

Clin Neuropathol. 1984; 3:185-192)

- Relacionan los cambios de EA en la clinica del paciente




Diagnosis and management of
dementia with Lewy bodies

Third report of the DLB consortium
NEUROLOGY 2006;65:1863-1872

¢ The following scoring system for LB is recom-

Figure. Stag
mended (figure): thology in di
LB). Alph
0 = None ggmf cerfbt
1 = Mild (sparse LBs or LNs) lustrating in
. bodies (LBs)
2 = Moderate (more than one LB in a low power as stages 11
field and sparse LNs) ZrB leu?yhr}ez

per hig,
3 = Severe (four or more LBs and scattered LNs LNs; Stage !
in a low power ﬁdd) 1 (milid) 2 {moderate) 3 {severe) 4 (very severe) f:;”‘?oz_ l[(:g ;
4= Very severe (numerous LBs and numerous of Dr. E. Jaros. 5 um thick sections, pretreated with pressure cooker for 1 minute in EDTA ph
LNs) castra mouse monoclonal alpha-synuclein antibody (clone KM51), 1:30 dilution, DAB final rec

Table 2 Assignment of Lewy body type based upon pattern of Lawy-reloted pathology in braimetem, limbic, and neocortical regions

Brainstem regions Bazal forebramdimbic regions Neocortical regions
Lewy body type
pathology IXX LC 8N  nbM Amypgdala Transentorhinal Cingulate Temporal Frontal Parietal
Bramstem- 1-2 13 13 0-2 0-2 0-1 0-1 0 0 a
predominant
Limbie (transitional ) 1-2 13 13 p 23 13 1-2 0-2 1 1]
Dnffuse neocortical 1-3 13 1-3 2.3 3-4 24 2-4 2-3 1-3 02

Brain regions are as defined anatomically in the original Consensus report.!

IX = 0th cramal nerve nuclens; X = 10th cranial nerve nueleus; LC = locus ceruleus; SN = substantia migra; nbM = nucleus bazali= of
Meynert.



Table 3 Assczament of the kelihood that the pathologic findings are aesociated with ¢ DLE dinical syndrome

Alzheimer type pathology
NIA-Reagan Low NIA-Beagan Intermediate NIA-Beagan High
iBraak stage 0-II) i Braak stage III-IV) (Braak stage V-VI)
Lewy body type pathology
Brainstem-predominant Low Low Livwr
Limnbie (transitional) High Intermediate Low
Diffuse nececortical High High Intermediate

DLE = dementia with Lewy bodies; NIA = National Institute on Aging.

Table 2 Aszsignment of Lewy body fvpe based upon pattern of Lawy-related pathology in braimstem, limbic, and neocorfical regions

Brainstem regions Bazal forebrainlimbic regions Neocortical regions
Lewy body type
pathology [X-X LC SN nbM  Amygdala Transentorhinal Cingulate Temporal Frontal Parietal
Brainstem- 1-3 1-3 1-3 0-2 0-2 0-1 0-1 0 0 0
predominant
Limbic (transitional ) 1-3 1-3 1-3 2-3 2-3 13 1-3 0-2 -1 0
Diffuse neocortical 1-2 1-3 1-3 23 34 24 24 23 1-3 02

Brain regions are as defined anatomieally in the original Consensus report.?

[X = 9th cranial nerve nucleus; X = 1lth cranial nerve nueleus; LC = locus ceruleus; SN = substantia nigra; nbM = nudeus basaliz of

Meynert.
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ORIGINAL PAPER

BRAINNET EUROPE

Staging/typing of Lewy body related a-synuclein pathology:
a study of the BrainNet Europe Consortium

Trima Alafueodl - Paul G, Ice © Themas Areberger - Satn ARSweraj - Jeanne Bell - Istvan Beodi -

Nenad Bogdanovic - Orso Bugiand - Isldea Ferver - Ellen Gelpd - Stephen Gentleman - Glorgie Glaceone -
Janses W, Tronside - Nikolsos Kavantzas - Andrew King - Penelope Korkolopoulow + Gabar G, Kovies -
Dravid Meyronet - Cameclia Monoramu < Fiero Farchi © Lawra Parkkinen © Elstratios Patsouris -

Wollgang Rogpendort - Annemieke Roeemulber - Cheistine Stadelmann-Nessber - Nathalie Streichenberger -
Dietmar K. Thal - Hans kreteschimar

BNE - protocolo:
EP: - concordancia 65% (36%)

- Braak: cada estadio requiere de la afectacion de nuevas dreas y de mayor grado
de afectacién del estadio anterior.,

DCL: - concordancia 80% (73%)

- McKeith: no existe clara diferenciacién entre las 3 categorias

Objetivo aumentar el grado de concordancia entre observadores
*Estudian 13 regiones en 9 bloques
‘Presencia o ausencia de reactividad para asn
‘Lesidn requerida (NL y/o CL)

Afectacion predominante de la amigdala.


http://www.brainnet-europe.org/index.php?option=com_content&view=article&id=3&Itemid=3

*Bulbo raquideo
Ndcleo motor dorsal X
Zona intermedia reticular

‘Protuberancia

Locus ceruleus
Ndcleo dorsal del rafe

Sustancia negra (pars compacta)

‘Prosencéfalo basal
Ndcleo basal de Meynert
Amigdala

‘Estriado con corteza insular

*Hipocampo
CA2
Corteza temporooccipital

*Giro cingular

‘Corteza temporal sup/media
Corteza frontal (9)
-Corteza parietal (39/40)

1

9 Frontai coriex 10, Panalaf corlex’

2

& Temporal corex




Smnplgf_l Medulla Pons Midbrain Basal Forebrain Hippocampus Gyrus Temparal Frontal | Parietal
brain areas cinguli cortex cortex comex
Anatomical dm irg LC k SN nbhi AC CAZ | Tioex grey grey arey grey
region matter matter matter | matter
McKeith LIMBIC NEOCORTICAL
type

Amygdala AC

predominant predominant

Lesion type LB and / or LNs LBs LNs LBs

requested

Fig. 5 BramnNet Europe protocol, 1.e. assignment of the Braak stage
and McKeith type of a-synuclein (28) immunoreactive (IR) Lewy
body (LB) disease related pathology as proposed by BrainNet Europe
consortium. dmV Dorsal motor nucleus of vagus, irc intermediate
reticular zone, LC locus coeruleus, K raphe, SN substantia nigra, nbM
nucleus basalis of Meynert, AC amygdala, CA2 cornu Ammonis of
hippocampus, region 2 TOcx temporo-occipital cortex. LN Lewy
neurites. Two to three regions represent each Braak stage. For a Braak
stage only one of the required regions needs to be affected with the
required (LB or LN) aS-1R pathology. Note, if a case does not fulfil
sequentially all Braak stages, it 1s designated as an IF case, 1.¢. staging

criteria incompletely fulfilled. For the Mc Keith brainstem type, one of
the obligatory brainstem regions (medulla, pons, midbrain) has w be
affected with LB and or LN. Only one of the two regions in Limbic or
Neocortical type needs to be affected with the required (LB or LN)
pathology to ment classification to this category. In Amygdala
predominant type, the aS-1R LBs are either noted only n the AC or
they are seen in excess in AC when compared to the brainstem
regions. If occasional «8-IR LNs are seen in AC or in cortical regions
without LBs, the case 15 assigned asa “+" case, 1e. a Braak stage 3+
or a McKeith brainstern 4, when the case displays LBs and/or LNs up
till midbrain but in addition LNs are seen in neocortical areas

Concordancia para EP del 83%, para DCL del 84%



Atrofia multisistema

+  Comienzo adulto, esporddico, progresiva.

+ Clinica: diferentes grados de
parkinsonismo, ataxia cerebelosa, fallo
autondmico y alteracion corticoespinal.

AMS-P/AMS-C
» Histologia:

- Degeneracion estrionigrica y/o T S

olivopontocerebelosa !*i*,* PREARSSY  o T

- Inclusiones oligodendrogliales de a- T e - Gy

sinucleina (inclusiones de Papp-Lantos) 5 a5 2 Q
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Glial cytoplasmic inclusions in the CNS of patients
with multiple system atrophy (striatonigral
degeneration, olivopontocerebellar atrophy and
Shy-Drager syndrome)*

Matyas 1. Papp’, Jacob E. Kahn? and Peter L. Lantos®

- Inclusiones citopldsmaticas gliales, mediante
tinciones de plata, IHQ y ME en el SNC.

- Localizadas en la sustancia blanca junto con
aumento de OD y desmielinizacion.

- La presencia de inclusiones en 11 pacientes y
no en controles indican que es un hallazgo
caracteristico de AMS y que los 3 sindromes
son diferentes manifestaciones de la misma
enf.
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Grading of Neuropathology in Multiple System Atrophy:
Proposal for a Novel Scale

® o Sistema de clasificacion que
valora la degeneracion
& @ - estrionigrica y la atrofia
AL - = mild .
. = moderc olivopontocerebelosa
o @ =

OPCA (1), SND (111) OPCA (111), SND (1) .4 gr‘GdOS (O, I, II, III)

*pérdida neuronal, astrogliosis
e inclusiones citoplasmdticas
gliales

-estriado, pdlido, SN, puente,
cerebelo, oliva inferior.

OPCA (=), SND (T) OPCA (=), SND (111) OPCA(T), SND (1) OPCA (11), SND (IT) OPCA (111), SND (1) OPCA (111), SND (1IT)

Se necesitan estudios prospectivos para validad la utilidad clinica de
esta clasificacion
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Proposed neuropathological criteria for the post
mortem diagnosis of multiple system atrophy

J. Q. Trojanowski* and T. Reveszt for the Neuropathology Working Group on MSA'

MSA Workshop recognized the glial cytoplasmic inclu-
sions (GCls) composed of filamentous alpha-synuclein as
a defining morphological feature of MSA, and it recom-
mends that widespread GCls should be a criterion for the
definite neuropathological diagnosis of MSA. The delib-
erations and recommendations of the Working Group on
Diagnostic Neuropathology Criteria for MSA are summa-

s

rized in thisr

tem and neocortex of AD patients, GCI= are raré
ever observed in normal individuals lacking the clinical
manifestations of a movement disorder. Thus, the detec-
tion of GClIs in the central nervous svstem (CNS), espe-
clally when GCls are abundant and widespread.
ostic of MSA. Pathological observations of

spread . In which Fime1. Nmees gl o i i s . e ki gy ¥ e

atrophy and nerve cell loss is restricted, and also in MSA = S A

with supposedly short disease duration, further underpin

the diagnostic significance of GCls [18.19]. For these Las GCT no se observan en pacientes

asintfomaticos =>las inclusiones son
diagndsticas
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Updated criteria for the neuropathological
diagnosis of MSA

The diagnostic signature lesion of MSA is the GCI. These
filamentous alpha-synuclein inclusions are found in oligo-
dendrocytes where they can have a flame-like, triangular
or sickle-shaped appearance. GCls can be observed
throughout the white matter and they are also abundant
in the basal ganglia, substantia nigra, pontine nuclei,
medulla and cerebellum. Filamentous alpha-synuclein-
positive inclusions are also present in the nuclel, cyto-
plasm and processes of neurones of some of the grey
nuclet, such as the pontine nuclet, although they are not
usually abundant. However, consistent with the views

&

Diagndstico definitivo: GCI
sinucleina positivas con
degeneracion estrionigrica u
olivopontocerebelosa

post mortem brain. This notwithstanding, the Neuropa-
thology Working Group on MSA acknowledged that
compared with other neurodegenerative diseases, the
neuropathology that defines MSA is so unique, distinct
and uncommon in individuals lacking clinical evidence of
a CNS disease that the presence of abundant alpha-
synuclein-positive GCIs alone in the post mortem brain is
sufficlent to make a definite diagnosis of MSA in the
absence of a clinical history of MSA. However, the Neuro-
pathology Working Group on MSA emphasizes the need to
exclude other brain disorders that could account for a
clinical parkinsonian syndrome in order to establish a
neuropathological diagnosis of definite MSA, and that
there should be a plausible correlation between the neu-
ropathology and the findings in patients with clinical
MSA. Informed by these principles, the Neuropathology
Working Group on MSA recommends the following neu-
ropatho Tla [or MSA:
A definite neuropathological diagnosis of MSA s e
lished when there is evidence of widespread and abun-
dant CNS alpha-synuclein-positive GCIs in assoclation
with neurodegenerative changes in striatonigral or
olivopontocerebellar structures.
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Glial cytoplasmic inclusions in neurologically normal elderly:

prodromal multiple system atrophy?

Hiroshige Fujishiro - Tae-Beom Ahn « Roberta Frigerio -
Anthony DelleDonne - Keith A. Josephs -
Joseph E. Parisi - I. Eric Ahlskog - Dennis W, Dickson

THQ con ASN

1/241y 1/125 pacientes sin
evidencia de enfermedad
neuroldgica

Both cases showed wide-
spread GCI in the central nervous system, as well as a few
neuronal cytoplasmic inclusions, but no neuronal loss or
gliosis in vulnerable brain regions, including the substantia
nigra, putamen, inferior olive and pontine base.

. Further studies are needed to
determine if GCI in neurologically normal elderly repre-
sents prodromal MSA or a rare non-progressive age-related
y-synucleinopathy.
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