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Multiple System Atrophy

* A sporadic adult-onset neurodegenerative disorder

e autonomic dysfunction, cerebellar ataxia, and
parkinsonism, each due to degeneration of the
autonomic, olivopontocerebellar, and striatonigral
systems

e accumulation of a-synuclein protein




MSA: glial cytoplasmic inclusions

) o.-Synuclein-immunostain - Gallyas-Braak silver stain
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Cerebellum: anatomy

\ cerebellar cortex
Purkinje cells

Axons of Dendrites of

granular HeREoHs. Purkinje cells g ranule cells
Granular cerebellar “efferent” fibers
neurons

dentate nucleus — red nucleus
superior cerebellar peduncle

Axons of

cerebellar “afferent” fibers

Purkinje cells

1;‘5;:3’ pontine nucleus
middle cerebellar peduncle
| Dentate nucleus Inferior Olivary nucleus
Middle i of cerebellum Clark’s nucleus
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SCAS: lesional distributions

SCA2 SCA3/MJD SCAG DRPLA SCA31

Cerebellar system Cerebellar cortex Purkinje cells [ ) [ ) )
granule cells )
“efferent” tracts  dentate nucleus [ ) ®
red nucleus ® ®
“afferent tracts pontine nucleus ® ®
inferior olivary nucleus ®
Clarke nucleus ® ®
Others substantia nigra [ ) ®
gIObUS pallidus .(internal) .(external)
subthalamus ® ®
cerebral cortex [ )
pyramidal tract ® [ )
lower motor neurons ® [
pentanucleotide
dorsal root ganglia ® ® repeat expansion

in an intronic region
® : neuronal loss polyglutamine disorders






cbll cortical atrophy

preservation of the dentate n. & sup. cbll peduncle

SCAOG: cerebellum

Purkinje cell loss & Bergmann gliosis
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SCAG

cerebello-olivary atrophy




SCAG

Cortical cerebellar degeneration
Purkinje cells > granule cells

Purkinje cells 1C2 (+) NCls
Torpedos: swelling of proximal axons
glial reaction Bergmann glia proliferation
Empty baskets

Inferior olivary nucleus neuronal loss
secondary retrograde degeneration



D R P LA : dentatorubral-pallidoluysian atrophy

control AR S DRPLA

T BW:1,060 8



DRPLA small, but well-proportioned brain




DRPLA: dentate nucleus
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DRPLA: pallidoluysian

globus pallidus.external segment and subthalamu5° atrophy and gliesis
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K-B stain for myelin Holzer stain for gliosis

\, 7 \

o @

.-i . r-\

> - 3
>, * :




SCA B/MJ D (Machado-Joseph disease)
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CA3/MJD

pontine n.

ataxinr—3 ‘ e
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SCA3/MJD

TDP-43 inclusions in the cytoplasm and processes

e

Spinal [ower motor neurons

Tan CF, et al. Acta Neuropathol 2009; 118: 553-560.
Shimizu H, et al. Acta Neuropathol 2010; 120: 439-448.
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DRPLA

Cbll dentate n. > red n.
grumose degeneration
pseudohypertrophy of the inf. olivary n.

Globus pallidus (ext. seg. > int. seg.)
> subthalamus

1C2 (+) inclusions
diffuse nuclear staining
widespread, including the cbr cortex

DRPLA vs SCA3/MJD

VS

SCA3/MID

Cbll dentaten. > redn.
grumose degeneration
pseudohypertrophy of the inf. olivary n.
cerebellar “afferent” tracts
pontine n., Clarke column

Globus pallidus (ext. seg. < int. seg.)
< subthalamus

S. nigra

pyramidal tract, lower motor neurons

dorsal root ganglia

cerebral cortical neurons

1C2 (+) inclusions
Nlls, diffuse nuclear staining
widespread, including the cbr cortex




Widespread atrophy in the cerebrum, cerebellum,
brain stem, spinal cord, and peripheral nerves.

Purkinje cell loss, but the superior cerebellar
peduncle is preserved.

Degeneration in the inferior olivary nucleus,
pontine nucleus, S. nigra, brain stem motor nuclei,
and spinal anterior horn cells is a feature.

1C2-positive neuronal cytoplasmic and nuclear
inclusions.

pTDP-43ipositive cytoplasmic inclusions in
neurons and glia.
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Patient 1 (Pt 1)*

ARCA-CHP1

Saito et al. Acta Neuropathologica Communications
https://doi.org/10.1186/s40478-020-01008-2

(2020) 8:134

Acta Neuropathologica
Communications

30 y.0. Drunken gait and slurred speech
52 y.0. Cognitive impairment followed by depression,
> LETTER TO THE EDITOR Open Access
delusion and restless .
55 y.0. ! _ 110 34), slurred Novel CHP1 mutation in autosomal- ")
speech, areflexia, adiadochokinesis and ataxia  recessive cerebellar ataxia: autopsy features
and . SCD dx. T
62 y.0. Nystagmus, bulbar palsy, bilateral extensor (_)f ‘t\fo ‘Slbh?gs L 4
plantar reﬂeX and dysuria appeared ?;eksi‘ic:lnke;“[:ﬂhc;ﬂ;anz; ;—l;;;hh:ligk;c!ia , Yoshiaki Honma~, Akinori Miyashita®, Osamu Onodera’,
65 y.0. Bedridden
66 y.0. Died from repeated melena (autopsy) (T Whole-exome sequencing c271C>T
L. I1-3:Pt2 novel CHP1 mutation ' Arg
_ I [ | Ala His Phe Cys Pro lle
Patient 2 (P'I 2)* -5 GCTCATTTCTGCCCCATTG
Mild mental retardation from childhood Il (5 (5 1 -2- Pt 1 v
56 y.0. Deteriorated gait disturbance T T MV\ AN\
GCTCATTTETGECECATTE
61 y.0. Nystagmus, , Slurred speech, _ +
extensor plantar reflex, adiadochokinesis and I1-3: Pt2 W\N\ /\/\/\/\/\N\/\/\/\ /\N\
ataxic gait. Cerebellar atrophy on CT. SCD dx. T e
66 y.0. Dysuria il |
69 v.0. -5 | |
76 y.0. Died from pneumonia (autopsy) C/T M JVV Y
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ARCA: SYNE1l-ataxia

P Iry e,
LS LNy

G L

Journal of Neuropathology ¢ Experimental Neurology, 2023, 82, 267-271
https:// doiorg/10.1093 /jnen /nlac120
Advance access publication 16 December 2022

Letter to the Editor OXFORD

Letter to the Editor

SYNEI]-ataxia: clinicopathologic features of an autopsied
patient with novel compound heterozygous mutations
Rie Saito @, MD, PhD," Norikazu Hara, PhD,” Mari Tada, MD, PhD,"*
Masatoshi Wakabayashi, MD, PhD,3 Akinori Miyashita, P]'ID,Z

Masatoyo Nishizawa, MD, PhD,* Osamu Onodera, MD, PhD,*
Takeshi Tkeuchi, MD, PhD,” Akiyoshi Kakita, MD, PhD"
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SCAl7-digenic TBP/STYB1 disease

Acta Neuropathologica
Communications

Salto et ol
Acto Neuropathofogion Commumications 2022 07T
https:/idolorg/T0.0 186/540478-022-01 486-5

ey

CASE REPORT

Spinocerebellar ataxia type 17-digenic
TBP/STUBT disease: neuropathologic features
of an autopsied patient

Rie Saito’, Yui Tada?, Dasuke Oikawa?, Yusuke Sato®, Makiko Seto®, Akira Satoh®, Kodai Kume?, Nozomi Ueki®,
Masahirc Makashima® Shintaro Hayashi'™, Yasuko Toyoshima'®, Fuminer Tokunaga®, Hideshi Kawakami® and
Akiyoshi Kakita'™

a C
(base) STUB1 C512C>T pP243L

2500] B 3A8- 41 >
« Patient 1
.a:o;
G G G G 1t G 6 0

f\L-&h\ 'Ill‘\ /,’\
A N M J ‘.nl | A [\ . A | A | :
AN AN WA AWAVYWAAY WANAN WAL

1

Caused by digenic inheritance of two gene mutations

(1) intermediate polyglutamine-encoding CAG/CAA repeat expansions (polyQ) in TBP (TBP41-49)

— associated with SCA17
(2) STUB1 heterozygosity

—> associated with SCA48 and SCA16 (autosomal recessive)

We experienced identical twin siblings, one of whom was autopsied and was found to carry an intermediate

allele (41 and 38 CAG/CAA repeats) in TBP and a heterozygous missense mutation in STUB1 (p.P243L).

These patients developed

Huntington’s disease-like symptoms.
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