Ajutuve tuumad

Uku-Laur Tall
Rad. res. |l



Juttu tuleb

Tuumad, mis on tanapaevasel piltdiagnostikal eristatavad
Norm - hallaine signaal, erisused eraldi valja toodud

Patoloogia - suurem rohk signaalimuutustele, vaiksem rohk uksik-koldelistele
muutustele (infarkt, tu jm).

Pigem keskendub tuumaspetsiifilistele muutustele, vahem globaalsetele



Corpus striatum (juttkeha)

Nucl. caudatus, putamen, (globus pallidus)
Ekstrapuramidaalsusteemi motoorne tuum

Tasususteemid

Atroofia - MSA-P
(parkinsoni titpi multisisteemne atroofia),
Huntington

Putameni nekroos - metanooli murgistus

Telford R, Vattoth S. MR anatomy of deep brain nuclei with special reference to specific diseases and deep brain stimulation localization.
Neuroradiol J. 2014;27(1):29-43. doi:10.15274/NRJ-2014-10004




Parkinsonismi atroofia

Motoorsete simptomite puhul
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Ruumala / intrakaraniaalse ruumalaga

Pohirdohk keskaju ekstrapur. tuumadele,
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Jood-123 ioflupane (DaTSCAN)

Tanner, Jared J et al. "Striatal and Hippocampal Atrophy in Idiopathic Parkinson's Disease Patients
without Dementia: A Morphometric Analysis.” Frontiers in neurology vol. 8 139. 13 Apr. 2017



DaTSCAN

N

Normal Scan Abnormal Scan

"Comma”“-shaped “Period"-shaped
Possible essential tremor Possible parkinsonian syndrome

GE-healthcare



MSA-P vs muud parkinsonismi taubid

T2* + keskmine difusioon - 96% tapsusega MSA-P ja muude alatutpide
eristamiseks.

Volume R2* (s-1) MD ( x 10—-3 mm2/s)
Putamen
PD 4.24+0.30 29.81+4.60 0.75+0.08
MSA-tot 3.81+£0.56 33.86+4.60 0.82+0.10
MSA-P 3,68+0.58 34.37+4.04 0.88+0.08
MSA-C 3.98+0.51 33.24+5.30 0.75+£0.07
PD vs MSA-tota | P<0.002 P <0.002 P <0.003
PD vs MSA-P P<0.004c P <0.006d P<0.001e
vs MSA-Cb

Barbagallo, G. , Sierra-Pefia, M. , Nemmi, F. , Traon, A. P., Meissner, W.
G., Rascol, O. and Péran, P. (2016), Multimodal MRI assessment of
nigro-striatal pathway in multiple system atrophy and Parkinson disease.
Mov Disord., 31: 325-334.



Huntington

Autosoomne dominantne haigus, CAG kordused

Striatumi ruumala vahenemine ja ADC signaali tdus korreleerub haiguse
raskusega

Tuupiline sabatuuma atroofia ja sellest tingitud ajuvatsakeste eessarvede
laienemine; Juveniilse vormi korral peale sabatuuma ka putamen.

MR spektroskoopial laktaadi tous ja NAA/ kreatiniini suhte langus.

FDG-PET uuringul aktiivsuse langus enne atroofiat

Telford R, Vattoth S. MR anatomy of deep brain nuclei with special reference to specific diseases and deep brain stimulation localization.
Neuroradiol J. 2014;27(1):29-43. doi:10.15274/NRJ-2014-10004
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Huntington

FH/CC normi uleminek: 2,2 - 2,6

CC/IT normi uleminek: 0,09 - 0,12

(CC vahemiku vahim kaugus)

Ei ole taiesti spetsiifiline - k.a.
muud atroofiad

(Nt. Nasu Hakola haigus)

Berti, Valentina et al. “PET/CT in diagnosis of movement
disorders.” Annals of the New York Academy of Sciences 1228
(2011): 93-108 .
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Globus pallidus
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Pars externa, pars interna \ K%
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T2 signaal vorreldes putameniga madalam - rauasisalduse t6ttu
Mangaani ladestus - krooniline hepaatiline entsefalopaatia
T2 huperintensiivsus - isheemiline kahjustus - vingugaasi mirgistus

Tiigrisilma tunnus - raua kogunemine + keskosa glioos (pigem
mittespetsiifiline, ebakindel tunnus) - seostatakse
pantotenaat-kinaas tuupi neurodegeneratsiooniga

Telford R, Vattoth S. MR anatomy of deep brain nuclei with special reference to specific diseases and deep brain stimulation localization.
Neuroradiol J. 2014;27(1):29-43. doi:10.15274/NRJ-2014-10004

TUK
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Hepaatiline entsefalopaatia

Age maksapuudulikkus -> astrotstitide suurenenud ammooniumi
sissevott -> glutamiiniks -> osmootse rohu tous -> turse

Kortikaalsete struktuuride T2 intensiivsuse tous
(v.a. perirolandiline ja oktsipitaalne piirkond)

Krooniline HE - tsirroos voi pikaajaline taielik parenteraalne
toitmine

GB T1 huperintensiivsus mangaani ladestumise tottu

Tagasipooratav protsess (nt. maksasiirdamisega)

Telford R, Vattoth S. MR anatomy of deep brain nuclei with special reference to specific diseases and deep brain stimulation localization.
Neuroradiol J. 2014;27(1):2643. doi:10.15274/NRJ-2014-10004

Radiopaedia.org



BG T1 huperintensiivsus

e Kaltsium o  Huperglikeemiaga seotud kooreaballism 2
- pigem neostriatumis
o Idiopaatiline
o  Gadoliinium
o  Ainevahetushaired

o  Globaalne hipoksia
e Maksapuudulikkus

e \eri
o Hepatotserebraalne
o ICH
o  Wilsoni tdbi (vask)

o  Hemorraagiline transformatsioon (infarkt)
e  Toksiinid / isheemia

e Jaapani entsefaliit
o CO

e Hamartoom (neurofibromatoos 1)



Vingugaasi murgistus

Valjendunud isheemia korral - globaalne hupoksilis-isheemiline kahjustus

TUK

Enimlevinud on globus palliduse kahjustus, lisaks valgeaine.
T2 huperintensiivne, diffusiooni restriktsioon

DDx rohk muudel tuumadel

Telford R, Vattoth S. MR anatomy of deep brain nuclei with special reference to specific diseases and deep brain stimulation localization.
Neuroradiol J. 2014;27(1):29-43. doi:10.15274/NRJ-20 14-10004

Radiopaedia.org



BG T2 huperintensiivsus

LINT mnemoonik Lumfoom
Isheemia

Neurodegeneratiivhe / metaboolne

Toksiline



BG T2 hupointensiivsus

ChOMP mnemoonik

Pohiliselt raua ladestumine

Childhood hypoxia

Old age

Multiple sclerosis

Parkinson disease: enam globus pallidus

Parkinson-plus syndrome: more in
putamen

Verdumised, hemosideriin

Kaltsium



BG kaltsifitseerumine

Vaga palju erinevaid pohjuseid (idiopaatilised, toksilised,
infektsioossed, metaboolsed, paritavad, vaskulaarsed)

Patoloogiliseks saab lugeda alla 40 aastastel patsientidel

Nucl caudatus, putamen, nucl dentatus, pulvinari
lubistused - mdelda nt. pseudohupoparatureoidism, Fahr
sundroom, Fabry tobi, kaltsiumi ainevahetushaired

Telford R, Vattoth S. MR anatomy of deep brain nuclei with special reference to specific diseases and deep brain stimulation
localization. Neuroradiol J. 2014;27(1):29-43. doi:10.15274/NRJ-2014-10004

Radiopaedia.org



Talamus

Koorealune tunde- ja integratsioonikeskus, tle 100 tuuma (A.
Lepp)

Peamine jaotus: nucl anteriores, mediales, ventrolaterales,
reticulares, posteriores

Bilateraalsete T2 huperint. kollete puhul ddx eelkdige -
tuumor, isheemia, veenitromboos

Pulvinari ja dorsomediaalsete tuumade T2 huperintensiivsus
- Creutzfeld-Jakobi tobi (hokikepi tunnus)

Telford R, Vattoth S. MR anatomy of deep brain nuclei with special reference to specific diseases and deep brain stimulation
localization. Neuroradiol J. 2014;27(1):29-43. doi:10.15274/NRJ-2014-10004

C. Tuttle, J. Boto; Neuroimaging of acute and chronic unilateral and bilateral thalamic lesions; Insights into Imaging 2019;
https://doi.org/10.1186/s13244-019-0700-3




Siinustromboos

C. Tuttle, J. Boto; Neuroimaging of acute and chronic unilateral and bilateral thalamic lesions;
Insights into Imaging 2019; https://doi.org/10.1186/s13244-019-0700-3



Creutzfeld-Jakob tobi

T2 huperintensiivsed kolded korteksis, basaalganglionides, valgeaines
Talamuses - hokikepi tunnus

Pusiv diffusiooni restriktsioon

FDG-PET hipometabolism

Telford R, Vattoth S. MR anatomy of deep brain nuclei with special reference to specific diseases and deep brain stimulation
localization. Neuroradiol J. 2014;27(1):29-43. doi:10.15274/NRJ-2014-10004 e aw

Radiopaedia.org



Subtalaamiline tuum

Ekstrapuramidaalne tuum

Raua tottu T2 hupointensiivne

Telford R, Vattoth S. MR anatomy of deep brain nuclei with special reference to specific diseases and deep brain stimulation
localization. Neuroradiol J. 2014;27(1):29-43. doi:10.15274/NRJ-2014-10004



Mammillaarkehad

Limbiline susteem

Anatoomiline pidepunkt nt
hippokampuse atroofia vaatamisel

Atroofia - mesiaalse temporaalse
skleroosi sekundaarne tunnus

Wern |C ke- KO rsa kOfﬂ S u n d room Sullivan EV, Pfefferbaum A. Neuroimaging of the

Wernicke-Korsakoff syndrome. Alcohol Alcohol.
2008;44(2):155—165. doi:10.1093/alcalc/agn 103

Lesioonid - amneesia (nt.
Wernicke-Korsakoff sundroom)

Telford R, Vattoth S. MR anatomy of deep brain nuclei with special reference to specific diseases and deep brain stimulation
localization. Neuroradiol J. 2014;27(1):29-43. doi:10.15274/NRJ-2014-10004



Wernicke-Korsakoff

B1 vitamiini puudus

T2 huperintensiivsus tuupiliselt
mammillaarkehades, periakvedukti
hallaine, talamus (1l vatsakese umbrus),
tectum, colliculi

TUK

Ebattupiliselt vaib olla haaratud ka pons,
vaikeaju ja hippokampus

Sullivan EV, Pfefferbaum A. Neuroimaging of the Wermicke-Korsakoff syndrome. Alcohol Alcohol. 2008;44(2):155-165. doi:10.1093/alcalc/agn103



Nucleus ruber - punatuum

Ekstrapturamidaalne motoorne tuum
T2 hupointensiivne (raud)

Lesioonid: oliivi hUpertroofne degeneratsioon -
palatal muokloonus

Guillain ja Mollaret kolmnurga lesioonid
(dentato-rubro-olivary pathway)

Telford R, Vattoth S. MR anatomy of deep brain nuclei with special reference to specific diseases and deep brain stimulation
localization. Neuroradiol J. 2014;27(1):29-43. doi:10.15274/NRJ-2014-10004




Oliivi hpertroofne degeneratsioon

l}'

Telford R, Vattoth S. MR anatomy of deep brain nuclei with special reference to specific diseases and
deep brain stimulation localization. Neuroradiol J. 2014;27(1):29-43. doi:10.15274/NRJ-2014-10004



Oliivi hupertroofne degeneratsioon

Telford R, Vattoth S. MR anatomy of deep brain nuclei with special reference to specific diseases and deep brain stimulation
localization. Neuroradiol J. 2014;27(1):29-43. doi:10.15274/NRJ-2014-10004



Substantia nigra

Ekstrapturamidaalne motoorne tuum

Pars compacta - melaniin + vahem rauda - hallainega
isointensiivne

Pars reticularis - palju rauda - T2 hipointensiivne

P. compacta on tsentraalne Parkinsonismi
patoflisioloogias

Pars compacta atroofia, enam valjendunud sekundaarse
PD puhul (< 2,4 mm)

Telford R, Vattoth S. MR anatomy of deep brain nuclei with special reference to specific diseases and deep brain stimulation
localization. Neuroradiol J. 2014;27(1):29-43. doi:10.15274/NRJ-2014-10004




Parkinsonism jm

Koeline maht (atroofia)

Raua kuhjumine
Dorsolateraalse nigra huperintensiivsuse puudumine - nigrosoom-1
Puuduva paasukesesaba tunnus (SWI sekventsis)

Uued neuromelaniin-tundlikud T1 sekventsid

Putameni diffusioon

MRT Uks eesmark eristada MSA-d ja PSP-d

Heim B, Krismer F, De Marzi R, Seppi K. Magnetic resonance imaging for the diagnosis of Parkinson's disease. J Neural Transm (Vienna). 2017;124(8):915-964.
doi:10.1007/s00702-017-1717-8



Nigrosoom-1

TUK



vascular, space-occupying or

demyelinating lesions in
brainstem or BG?

suggestive for symptomatic
parkinsonism

+ consider aiternative diagnoses

+ consider alternative diagnostic test?
+ CAVEAT: degenerative parkinsonism

still possible

suggestive for atypical parkinsonism

abnormalities” in

putamen
thalamus
midbrain
pons
cerebellum
SCP

MCP

abnormalities in the SN'?

suggestive for degenerative
parkinsonism

abnormalities® in the BG
or infratentorial structures?

+ suggestive for PD
+ CAVEAT: atypical parkinsonism
still possible

suggestive for

Heim B, Krismer F, De Marzi R, Seppi K.
Magnetic resonance imaging for the
diagnosis of Parkinson's disease. J Neural
Transm (Vienna). 2017;124(8):915-964.
doi:10.1007/s00702-017-1717-8



PD MISA(-P) PSP

cMRI

Normal S5 <Ak —fE

Putaminal atrophy = et %

Putaminal hvperintense rim® + 4+ +

Putaminal hvpointensity on i vy - 4+ =

Atrophy of pons and vermis cerebellaris - + +

Signal changes in the pons (hot cross bun sign) or MCPs? - —

Midbrain atrophy =, = ++

Mickey mouse sign and king-penguin silhouette

MRI planimetry

Midbrain diameter SUR 40

Decreased my/pq ratio - + -+

Decreased m, p, ratio — ¥ NI

Increased MRPI g = +
Diffusion imaging

Increased putaminal diffusivity = A e Heim B, Krismer F, De Marzi R,

A Seppi K. Magnetic resonance

Increased diffusivity of MCP ® S + imaging for the diagnosis of
Increased diffusivity of SCP = = — ?f;ﬁg::%f’eii’:f sttt
Iron-sensitive sequences ég: 1701 fﬁé@’f&fﬁ% 7-1717-8

|
|

Increased putaminal iron load (e.g. putaminal hypointensity on T2* and SWI)©
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Telford R, Vattoth S. MR anatomy of deep brain nuclei with special reference to specific
diseases and deep brain stimulation localization. Neuroradiol J. 2014;27(1):29-43.
doi:10.15274/NRJ-2014-10004



Valjanopped

Putameni nekroos - metanooli murgistus

Sabatuuma atroofia - Huntingtoni tdbi

Mangaani ladestus GB-s - krooniline hepaatiline entsefalopaatia
GB isheemiline kahjustus - vingugaas

BG-de kaltsifitseerumine - metaboolsed haigused

Talamuse hokikepi tunnus - Creutzfeld-Jakob

Molemapoolne talamuse T2 signaalitdus - siinustromboos



Valjanopped
lll vatsakese umbruse signaalitdus - Wernicke
Guillain ja Mollaret kolmnurga lesioonid - kolle aferentsemal

Degeneratiivsetel haigustel tuleb kogu ajuttvi nagunii Ule vaadata

Nigrosoom-1 ja paasukesesaba tunnus - Parkinsonism



Tanud kuulamast!



