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Choroby demielinizacyjne
inne niz SM




Batagan nomenklaturowy

* terminy: demielinizacja, dysmielinizacja,
mielinopatia, choroba istoty biatej,
leukoencefalopatia, leukodystrofia uzywane
zamiennie, choC nie oznaczajg tego samego

* demielinizacja — mielina najpierw prawidtowo
odtozona, potem zniszczona

* choroby demielinizacyjne — pierwotne uszkodzenie
mieliny, a nie np. wtorne do uszkodzenia aksonow




np. leukodystrofie

a proposed new classification of genetic white matter disorders:

5 categories:
Myelin disorders:
hypomyelination (eg. PMD)
demyelination
myelin vacuolization (eg. mitochondrial diseases, Canavan disease, PKU)
Astrocythopaties (eg. Alexander disease, VWM)
Leuko-axonopathies (eg. HABC, HCC, NCL, LBSL)

Microgliopathies

Leuko-vasculopathies (eg. CADASIL, CAA)

van der Knaap MS, Bugiani M. Leukodystrophies: a proposed
classification system based on pathological changes and pathogenetic
mechanisms. Acta Neuropathol 2017;134(3):351-382




Wrodzone choroby demielinizacyjne —
klasyczne leukodystrofie demielinizacyjne

* leukodystrofia metachromatyczna (MLD)
e nindAahAr wwiinlii crilfAafrAa7z (NACD)

n
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* leukodystrofia globoidalna, ch. Krabbego (GLD)

e adrenoleukodystrofia sprzezona z chromosomem X,
posta¢ mozgowa (X-ALD)



* pien mozgu i moézdzek
zajete wczesniej

* pogrubienie nerwow
wzrokowych

* wiekszy i wczedniejszy zanik

e pien modzgu i mozdzek
zajete pozniej




tigroid pattern, leopard skin:
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strefa posrednia:

aktywna demielinizacja ze wzmocnieniem,
uszkodzenie BBB, zapalenie

T2-: izo- lub hipointensywna

strefa centralna (wewn.):
nieodwracalna glioza, blizna
silnie T2-hiperintensywna

strefa obwodowa (zewn.):

postepujgca demielinizacja bez zapalenia
\ miarkowanie T2-hiperintensywna




Choroby demielinizacyjne

wrodzone nabyte
symetryczne, rozlane najczesciej asymetryczne, ogniskowe
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Nabyte choroby
demielinizacyjne




Clinically
isolated
syndrome (CIS)

M-ADEM
ADEM-ON

Neuteboom R, et al. The Spectrum of Inflammatory Acquired Demyelinating Syndromes in Children. Semin Pediatr Neurol2017,24(3):189-200




Fadda G,-etal Paediatric multiple sclerosis and antibody-associated demyelination: clinical, imaging, and biological considerations for diagnosis and care.
Lancet Neurol 2021;20(2):136-149

Three separate acquired neuroimmunological demyelinating diseases in children:

1) multiple sclerosis (MS),

2) myelin-oligodendrocyte glycoprotein antibody-associated disease (MOGAD),

3) aquaporin-4 antibody-associated neuromyelitis optica spectrum disorder (AQP4-NMOSD).

/

Multiple sclerosis

MOGAD

AQP4-NMOSD




Common examples of imaging features for multiple sclerosis. (A) Ovoid, T2 bright lesions perpendicular to the major axis
of the corpus callosum (Dawson’s fingers). (B) Areas of T1 hypointensity corresponding to hyperintense lesions in T2WI
(black holes). (C) A focal, well defined pontine lesion adjacent to the CSF interface. (D, E) A short lesion mainly involving the
posterior columns of the spinal cord. (F) A short lesion in the anterior portion of the left optic nerve

Lancet Neurol 2021;20(2):136-149




Myelin-oligodendrocyte glycoprotein antibody-
associated disease (MOGAD)

o Diagnostic criteria

The presence of anti-myelin-oligodendrocyte glycoprotein antibodies plus:
* Optic neuritis
* Transverse myelitis

'@isseminated encephalom@

* Cerebral syndrome or encephalitis

* Brainstem syndrome

* Seizures

Pathological findings

Coexistence of both perivenous and confluent white matter demyelination

Infiltration with predominantly CD4+ T cells and granulocytes; complement deposition within lesions

Relative axonal preservation

Frequent cortical involvement, predominantly intracortical, with subpial demyelination also reported




MOGAD

Common examples of imaging features for MOGAD. (G, H) Large, ill defined lesions in the supratentorial and infratentorial
white matter, with bilateral involvement of the middle cerebellar peduncles. (I) Confluent white matter lesions in

a leukodystrophy-like pattern. (J) Bilateral hyperintensity of the cortical grey matter on T2-weighted images. (K) A spinal
cord lesion with prominent grey matter involvement (the H-sign). (L) A longitudinally extensive left optic nerve lesion

Lancet Neurol 2021;20(2):136-149




Cechy sugerujace MOGAD:

* ostre rozsiane zapalenie mozgu i rdzenia z rozlanymi zmianami
sygnatu z kory mozgu, podkorowej istoty biatej, gtebokiej IB i
ISz w T2-i FLAIR

* nieliczne obustronne ogniska hiperintensywne w T2-: stabo
odgraniczone i ,fluffy” %dos’fownie: ,puszyste”)

e zajecie mostu i/lub wzgbrza

e zmiany w konarach mozdzku u dzieci

* poszerzone, obrzeknigte, krete nerwy Il (lub jeden z nich);

obustronna dtugoodcinkowa hiperintensywnosc w T2-
przednich czesci nn. Il; niezmienione skrzyzowanie nn. Il

* wzmocnienie kontrastowe pochewek nn. |l i otaczajgcego
ttuszczu w oczodotach

* LETM z linijng zmiang hiperintensywng w rdzeniu w projekgji
strzatkowej, w poprzecznej ,,objaw litery H” (centralna
hiperintensywnosc¢ ISz rdzenia), zajecie stozka rdzenia

Shahriari M, et al. MOGAD: How It Differs From and Resembles Other
Neuroinflammatory Disorders. AJR Am J Roentgenol 2021;216:1031-1039




Majda M Thurnher

Medical University of Vienna
Department of Biomedical Imaging
and Image-Guided Therapy
Vienna | Austria
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Past President of the
European Society of Neuroradiology (ESNR)

Myelin Oligodendrocyte Glycoprotein-related autoimmunity
MOG ANTIBODY-ASSOCIATED DISEASE (MOG-AD)

* Recognized as a distinct entity
» ADEM, ADEMON, AQP4-negative NMOSD, ON, transverse myelitis (rarely MS)

The clinical phenotype associated with the presence of MOG-Ab
changes with age from

“ADEM-related presentation in children
MOGAD (optico-spinal presentation) in adults

wzmochienie kontrastowe
opony miekkiej jak w
encephalitis

Sechi E, et al. Myelin Oligodendrocyte
Glycoprotein Antibody-Associated Disease
(MOGAD): A Review of Clinical and MRI
Features, Diagnosis, and Management.
Front Neurol 2022 Jun 17;13:885218.







Aquaporin-4 antibody-associatied neuromyelitis
optica spectrum disorder (AQP4

o Diagnostic criteria

If anti-AQP4 antibodies are present, a diagnosis requires one or more of the following core clinical characteristics:
e Optic neuritis

Transverse myelitis

Area postrema syndrome

Acute brainstem syndrome

Narcolepsy or diencephalic syndrome with typical MRI features

Cerebral syndrome with typical MRI features

If anti-AQP4 antibodies are absent or their presence is unknown, a diagnosis of neuromyelitis optica spectrum disorder requires
two or more of the core clinical characteristics, of which one or more is optic neuritis, transverse myelitis, or area postrema
syndrome, and characteristic MRI features (ie, optic neuritis with normal brain MRI, non-specific white matter lesions, a
longitudinally extensive optic nerve lesion, involvement of the optic chiasm, longitudinally extensive transverse myelitis, or area
postrema or periependymal brainstem lesions).

o Pathological findings

Extensive loss of immunoreactivity for astrocytic proteins, extending beyond areas of demyelination
Perivascular deposition of immunoglobulins and activation of complement

Perivascular and parenchymal eosinophil and neutrophil infiltrates; axonal loss, necrosis, and cavitation in destructive
regions

Absence of cortical demyelination




AQP4-NMOSD eI

Lancet Neurol 2021;20(2):136-149 L pff

Common examples of imaging features for AQP4-NMOSD. T2 hyperintense lesions involving the diencephalon (M)

and area postrema (N). (O)Longitudinally extensive transverse myelitis involving more than three consecutive vertebral
segments associated with spinal cord swelling. (P) A spotty area of strong hyperintensity on corresponding axial T2WI
(bright spotty lesions). (Q,R) A posterior optic nerve lesion with involvement of the optic chiasm




NMOSD-AQP4-1gG+

MOG-IgG+

Multiple Sclerosis

A) Optic nerve
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Nerwy
wzrokowe!

Radiographics
2018;38(2):662



Rdzen kregowy!

Amerykanie definiujg zmiane krotka jako krétsza
niz wysokosc¢ 1,5 kregu,
a dtugg jako dtuzszg niz wysokos$é 1,5 kregu.

¢ @

RadioGraphics 2019; 39:1824-1839
MS ADEM NMOSD

w Europie:
zmiana krotka = krdtsza niz 2 segmenty
Cord Asymmetric, Variable, can ~ 2/3 or more of

/ cross-  small peripheral, be confluent diameter, central
k rot ka dfu ga section  wedge-shaped/ and large cord
affected round

Length Short Long Long

Tala e Location Cervical/ Thoracic/ Cervical with
\Y/ S /number multiple variable brainstem
of lesions extension/single




Kryteria “1/3"” w MR modzgu:

1) ognisko stykajgce sie z komorg boczng i w dolnej czesci ptata skroniowego LUB

2) zakrzywione ognisko okotokorowe LUB

3) ognisko o typie , palca Dawsona”

odrdznia SM od innych choréob demielinizacyjnych o podtozu

autoimmunologicznym.
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Carnero Contentti E, et al. Towards imaging criteria that best differentiate MS from NMOSD and MOGAD: Large
multi-ethnic population and different clinical scenarios. Mult Scler Relat Disord 2022;61:103778




Kryteria “2/4"” w MR mdzgu:

1) ognisko stykajace sie z komorg boczng i w dolnej czesci ptata skroniowego LUB
2) zakrzywione ognisko okotokorowe LUB

3) ognisko o typie ,,palca Dawsona
4) brak typowych dla MOGAD zmian ,fluffy infratentorial” (FIT)
odroznia SM od innych choréb demielinizacyjnych o podtozu

”I

autoimmunologicznym.
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fluffy infratentorial lesions (FIT),
typowo zlokalizowane w pniu mdézgu lub konarach mézdzku




Kryteria “3/5"” w badaniu MR:

1) ognisko stykajgce sie z komorg boczng i w dolnej czesci ptata
skroniowego LUB

2) zakrzywione ognisko okotokorowe LUB
3) ognisko o typie ,palca Dawsona” |

4) brak typowych dla MOGAD zmian ,fluffy mfratentorlal” (FIT) I
5) brak LETM w rdzeniu kregowym :

odroznia SM od innych choréb demielinizacyjnych
o podtozu autoimmunologicznym.

* Kryteria “1/3" dobrze sie sprawdzajg w odréznianiu SM od NMOSD i MOGAD bez wzgledu na tto
etniczne i scenariusz kliniczny. Dodanie braku zmian FIT zwigksza specyficzno$¢ u p-tow
prezentujgcych objawy zajecia pnia mdzgu.




Kryteria Callena - do odrdzniania ADEM od pierwszego rzutu SM u dzieci.

Co najmniej 2 z 3 kryteriow, aby rozpoznac¢ SM:
1) brak obustronnego rozlanego zajecia mozgu
2) obecnos¢ ,czarnych dziur”

3) dwa ogniska okotokomorowe

Callen DJA, et-al. Role of MRl in the differentiation of ADEM from MS in children. Neurology 2009;72(11):968




Objaw centralnej zyty

* 3T, T2*- lub SWI

 czutos¢ ok. 62% i specyficznosc
89% w odrdznieniu SM od nie-

SM

¥

Sinnecker T, et al. Evaluation of the Central Vein Sign
as a Diagnostic Imaging Biomarker in Multiple Sclerosis.

JAMA Neurol 2019;76(12):1446-1456

Odktadanie zelaza na obwodzie zmian

 rzadko w innych chorobach (52%
przyp. SM vs 7% nie-SM)

* specyficznos¢ 93% w
odroznianiu SM od nie-SM

Maggi P, et al. Paramagnetic Rim Lesions are Specific
to Multiple Sclerosis: An International Multicenter
3T MRI Study. Ann Neurol 2020;88:1034-1042




* Badanie MR odgrywa BARDZO wazng role, ale NIE jest
jedynym badaniem.

* Obrazy MR moga byc podobne w réznych chorobach
demielinizacyjnych.

* Ocenakliniczna, badanie MR mézgu i rdzenia kregowego,
badania laboratoryjne i wspotpraca interdyscyplinarna s3
niezbedne do ustalenia rozpoznania.

* Prosze nie czuc sie zobowigzanym.do jednoosobowego
postawienia rozpoznanial



First presentation of ADS l
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Acquire antl-AQP4 19G and antl-MOG 196G serology,
braln and spinal cord MBI, and CSF oligoclonal bands*
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! Antl-AQP4 IgG positive ANt-MOG 196 positivet j

Antl-MOG IgG negative
Ant-AQPA G negative

I
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Identify one or more of: Identify one or more of: MRIDIS and MRI DIT or ADEM presentation Two or more core Other optle neuritls,

= optic neuritls = optic neuritls oligoclonal bands (eg, polyfocal deficis characterlstics of tramsverse myelitls,
and encephalopathy) AQPA-NMOSD, Including bralnstem, of cerobral

* ransverse myelitls « transverse myelitls
* area postrema syndromo * ADEM one or more of either syndromes
* brainstem syndrome + bralnstem syndrome optic neurltls, LETM, or

= diencephalic syndrome « cerebral syndrome area postrema syndrome,
» cerebral syndromo Plus additional MRI
»suggoestive for requirements|

AQP4-NMOSD
v v v

‘ Meets criterla for Meots critera for lolated ADS
Clinical profile suggestive multiple sclerosls at seronegative
of MOGAD baseling or on serlal AQPA-NMOSD

eviluations§

Complete recovery Severe presentation,|
[OOF Fecovery, of
both (eg, residual
Mects criterla for visual logs or spinal
AQP4-NMOSD cord Insult)

Monltor prospectively

Relapso

Monltor
prosprctively;
repeat serology at
6-12 months to
wstlmate relapra risk

Conglder chronle

Relapso Imnmunotherapy
at onset

A o ovaluale sorology

[ Il
Initlate chronle Inltlate chronlc i el recomliler diagronis

lifyln
Immunotherapy Immunotherapy ‘;‘l"::;:":;“';"" ying and chronle
(optimal duratlon ¥ Imimunatherpy

unknim) il —




...In many ways, imaging has replaced much clinical triage

dNnC
dNC

dNC

assessment; imaging is often now requested, performed,
interpreted ... before patients are fully assessed clinically,
imaging reports now frequently supplant clinical

judgements. Heavy reliance is placed on our opinions, but
this has resulted in often-unsustainable demand for
increasing numbers of studies...

European Society of Radiology (ESR). The role of radiologist in the
changing world of healthcare: a White Paper of the European
Society of Radiology (ESR). Insights Imaging 2022;13:100




Przypadkowe znaleziska

Y N

1249 p-téw ambulatoryjnych w wieku 1-45 lat
The prevalence of WMH with undetected causes in a
young clinical population wag'25.94% in this

population.
Am J Roentgenol 2019;213:667-71




,0braz MR odpowiada
oghiskom-naczvriiopochodnym
lub
demielinizacyjnym*
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Pytanie testowe

* Fluffy infratentorial lesion” jest typowa dla:
GLD

SM

MOGAD

NMOSD
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Pytanie testowe

* Fluffy infratentorial lesion” jest typowa dla:
GLD

SM

MOGAD

NMOSD
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