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R Outline

- Anatomy
- Conventional MRI — Sequences

- Conventional MRI findings in main hereditary ataxias




R Questions #1 and #2

1) What is your professional background?

a) Neurology

b) Psychiatry

c) Neuroradiology

d) Pediatrics

e) Genetics

f)  Other(with some knowledge/expertise in MRI)
g) Other(without any knowledge/expertise in MRI)

2) In which stage of the career are you at the moment?

a) (for physician) Residency

b) (for physician) Board certified (within 5 years)

c) (for physician) Board certified (more than 5 years)
d) (for not physician) PhD student/candidate

e) (for not physician) PhD (within 5 years)

f)  (for not physician) PhD (more than 5 years)
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Cerebellar anatomy
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- Three lobes: | ’,
Anterior, Posterior and Flocculonodular O




- Three peduncles:
superior, middle and inferior







- Fastigial nucleus
- Interposed nucleus (embsliform + globose nucle)

- Dentate nucleus



R Question #3

3) Which of these structuresis NOT possible to evaluate via
conventional MRI?

a) Dentatenuclei

b) Vermis

c) Locuscoeruleus

d) Inferior cerebellar peduncle




R Outline

- Conventional MRI — Sequences




- T2-weighted

- DWI

- SWI




- T2-weighted




«A Conventional MRI sequences

- T1-weighted

Ideally: all sequences, all planes!
- T2-weighted




- T1-weighted

- T2-weighted

“Gray is gray, white is white”



- T1-weighted

- T2-weighted

= 4 minutes each =2 = 12 minutes

SE-T1w




- T1-weighted

- T2-weighted

SE-T1w




- T1-weighted

- T2-weighted

SE-T1w




- T1-weighted
- T2-weighted

SE-T1w




- T1-weighted

- T2-weighted

GrE-T1w







- T2-weighted

“Gray is white, white is gray”
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Conventional MRI sequences
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- T2-weighted




- Conventional MRI sequences
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- T2-weighted




\ Question #4 “g% )

4) Which of these sentencesis WRONG:

a) 3D-GrE-T1w sequences are better than conventional SE-T1w to
study cerebellar anatomy

b) Overall, FLAIR-T2w is more sensitive than TSE-T2w for signal changes
detection

c) Independently from the sequence, it is mandatory to evaluate
images on at least two planes

d) FLAIR-T2w is the modality of choice to evaluate signal changes in the
infratentorial compartment




R Outline

- Conventional MRI findings in main hereditary ataxias




3 Conventional MRI “checklist”

- Pattern of atrophy

“Pure” cerebellar
Mainly vermian
Mainly hemispheric
Diffuse

Cerebellar + brainstem
Mainly pontine
Pontine + Midbrain
Diffuse

- Infratentorial signal changes

- Supratentorial involvement (atrophy and/or signal changes)




HA: classification

-Three major groups: acquired, sporadic and hereditary ataxias !

1 Klockgether T. Curr Opin Neurol 2011




1 Mascalchi M. AJNR Am J Neuroradiol 2013









Global cerebellar atrophy
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SCA1 vs SCA2




- Significant diffuse cerebellar + pontine atrophy + cruciform pontine
T2-hyperintensity (“hot cross bun” sign) reported, due to ponto-
cerebellar fibers degeneration !

1Velazquez-Pérez LC, et al. Front Neurol. 2017
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- Olivo-ponto-cerebellar atrophy with a similar distribution but less
severe than SCA2 1

1 Guerrini L, et al. Brain 2004 12
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1 Namekawa M, et al. Intern Med. 2015



Murio Savolardo, MD = Lillana Strada, MD = Florlano Girotti, MD « Robert A. Zimmerman, MD =
Marina Grisoli, MD » Daniels Testa, MD = Raffsele Petrillo, MD

Olivopontocerebellar Atrophy: MR Diagnosis
and Relationship to Multisystem Atrophy?




HCB sign

rogressive multifocal
Parkinsonism cephalopathy
lary to with HIV seropositivity
sumed vasculitis
Cerebrotendinous

xanthomatosis Probable DLE EHCEH_h-‘J!iIiS

Meurosarcoidosis

Leptomeningeal
carcinomatosis

Paraneoplastic
neurological syndrome
due to burned-out
testicular tumor

ShuzhenZ, et al. Frontiers in Aging Neuroscience 2020

Undefined
hereditary
ataxia

Bilateral
pontine
infarction
(BPI)

S-Stroke
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- Variable degree of ponto-cerebellar atrophy, less severe comparedto
the one found in SCA1 and SCA2 1

LEichler L, et al. AINR Am J Neuroradiol. 2011
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- Superior vermis atrophy + linear pontine T2w hypointensities +
thickened MCP + bilateral parietal atrophy *

1Cocozza§, et al. Neuroradiology 2021



1Cocozza§, et al. Neuroradiology 2021
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3 Conventional MRI: CTX

- Variable degree of cerebral and cerebellar atrophy + SWI hypointensity
& non-homogeneous T2w hyperintensity signal in dentate nuclei and
surrounding cerebellar white matter (vacuolization + calcification) *
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1Cocozza§, et al. Neuroradiology 2021
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- Two major radiological features (white matterlesions in middle
cerebellar peduncles and in corpus callosum splenium) ! are part of the
revised FXTAS diagnostic criteria 2
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1Cocozza$§, et al. Neuroradiology 2021 ;% Hall DA, et al. Neurodev Disord. 2014
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- With conventional MR it ii possible to study almost all the structures
of the infratentorial compartment

- 3D-GrE-T1w >>> SE-T1w
- TSE-T2w > FLAIR-T2w
- Lack of “pathognomonic” MRI s5igNs wnerunsey

- Accurate evaluation and combination of different conventional MRI
signs might provide crucial diagnostic information




e-mail:
sirio.cocozza@unina.it




