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Neurodegeneratlvnl onemocneéni je zastresSujici nazev, ktery oznaCuje pomérné
heterogenni skupinu onemocnéni, jejichz spoleCnym jmenovatelem je progreduijici
neuronalni Ubytek, zplsobeny aseptickym zanikem neurondlnich bunék. Zaniklé
neurony jsou nahrazovany jinou tkani, vétsinou glii.

K zaniku bunék dochazi pravdépodobné mechanismem apoptozy, tj. programované
smrti buriky, kdy doba destrukce membran a aseptického zaniku neuronu degeneraci
je kodovana primo v jeji genetické vybavé. U rady neurodegenerativnhich onemocnéni
jsou navic nalézana typicka depozita, intraneuronalni nebo extraneuronalni.
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MoZnosti klasifikace neurodegenerativhich onemocnéni

A. Klinicky obraz
Podrobny popis fenotypu onemocnéni, konkluzivni validovanym klinickym

diagnostickym kritériim, doprovazeny podrobnym videozaznamem
zhotovenym podle konsenzu a standardt IPMDS
8.

“ll

B. Geneticky nalez (mutace)
Nezpochybnitelna identifikace mutace, ktera jiz byla popsana jako kauzalni

pro dany fenotyp onemocnéni s patologickym koreldtem

C. Patologicky nalez H
Patologicka identifikace substratu ktery je povazovan za specificky pro dany , E
fenotyp neurodegenerativniho onemocnéni ‘S
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A Klasifikace na zakladé klinického obrazu nemaoci (, klasicka®, Ryan Uitti 1996)

1. Mozeckové degenerace

Kongenitalni ataxie
Recesivni ataxie prvniho typu
Recesivni ataxie druhého typu
Recesivni a sporadické ataxie
Dominantni ataxie prvniho (obvyklého) typu
Dominantni ataxie druhého typu
2. Misni degenerace
Hereditarni spastické paraplegie
Misni degenerace (ALS, MND)
3. Parkinsonské syndromy

Parkinsonova nemoc
Parkinsonova nemoc s demenci
Demence s Lewyho télisky
Progresivni supranuklearni paralyza
Multisystémové atrofie (MSA-C, MSA-P)
Kortikobazalni syndromy

4. Ostatni ,,neurodegenerativni onemocnéni

Frontotemporalni demence (Pickova nemoc)

Huntingtonova nemoc
Alzheimerova nemoc
Idiopaticka torzni dystonie

A. Ziskané cerebellarni degenerace
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~ Klasifikace na zakladé genetického nalezu (identifikace kauzalni mutace)

1. Mozeckové degenerace s prokazanou kauzalni mutaci

Spinocerebellarni ataxie, ADCA (SCA1 — SCA44)
Marinesco-Sjogren(iv syndrom

Friedreichova ataxie (9q13)

Ramsay-Huntlv syndrom

Nemoc Louis - Barrové

Adrenoleukodystrofie (X-L, vice nez 15 mutaci)

2. Misni degenerace
Hereditarni spastické paraplegie (AD, AR, X-L,mutace 80 gend...)

3. Parkinsonské syndromy
Dédicné formy degenerativniho parkinsonismu (PARK1 — PARK24)

4. Ostatni neurodegenerativni i ,neurodegenerativni“ onemocneéni
Frontotemporalni demence FTD-17 (17q...
Huntingtonova nemoc (4921-23)

Familiarni Alzheimerova nemoc (1g..., 199....)
Idiopaticka torzni dystonie (DYT1-DYT24)
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Kklade patologického nalezu (identifikace patologického substratu)

Protein deposition
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e na zakladé patologického nalezu (identifikace patologického substratu)

P

Tauopatie

3R (Pickova choroba)

4R (AGD, CBD, PSP a jiné)
3R + 4R (AD, NFT demence) :
a-synukleinopatie o34
LBD (PD, DLB)
MSA

TDP-43 proteinopatie &
FTLD-TDP

FTLD-MND R
MND 3
FUS proteinopatie =
FTLD-FUS )
BIBD b
NIFID 9

Kovacs & Budka 2010, laskavosti MUDr. L. Tu¢kové, UKMP LF UP Olomouc
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ni pracovni klasifikace

1.Alfa-synukleinopatie (LBD-PD, LBD-DLB, MSA)
2.Tauopatie (Pick, PSP, CBGD, AD)

3.TD4-43 proteinopatie (FTD)

4. Ostatni proteinopatie (FUS, BIBD, NIFID etc.)
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a-synukleinopatie

Skupina neurodegenerativnich onemocneéni, jejichz spole¢nym jmenovatelem je
pritomnost patologicky konformovaného oligomerniho a-synukleinu; tento byva
pritomen jak v tkanich nervové soustavy, tak v tkanich jinych (kGze, GIT atd.).

V nervoveé soustaveé muze byt pritomen intraneuronalné i extraneuronalné; podle toho
se a-synukleinopatie déli na intraneuronalni (LBD — PD, DLB) a extraneuronalni (MSA).
a-synuklein se nachazi v Lewyho téliscich (LB) u LBD, a ve formé oligodendroglialnich

cytoplazmatickych inkluzi (GCI) u MSA; zde je pritomen i volné v cytoplazmé neurond.

KULINI NEMOCNICE
oLomouc



Nemoc s Lewyho télisky — Lewy body disease (LBD)

Skupina neurodegenerativnich onemocnéni (kontinuum), které spojuje stejny ,typ“
postizeni nervové soustavy (a-synukleinopatie), lisi se pouze distribuci tohoto postizeni.
Klinickd nomenklatura fakticky prebrala nomenklaturu patologickou. LBD se manifestuje
ve dvou zakladnich fenotypech:

Parkinsonova nemoc (PD)
Demence s Lewyho télisky (DLB)

Oba fenotypy maji fadu prechodnych forem, obecné Ize fici, e u PD prevazuji symptomy %
motoricke, a u DLB prevazuji symptomy kognitivni. V duchu Braakovy teorie o stagingu ¥
neurodegenerativniho postizeni se predpoklada, ze obvykle se PD postupnou progresi
transformuje do DLB. 14
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Parkinsonova nemoc (PD)

Nejcastejsi fenotyp a-synukleinopatie, prevalence cca 1:10000. Vyskytuje se na vsech
kontinentech a u vSech ras se stejnou pohlavni preferenci. Podle véku, ve kterém se
poprvé motoricky manifestuje, jsou rozeznavany formy young-onset PD (YOPD) a early-
onset PD (EOPD), s hranicemi 40/50 let. ,Obvykly“ vék zacatku onemocnéni je mezi 50 — &

e
60 lety, jedna se ale o ,,zacatek” klinické manlfestace at uz premotorlcky, nebo motorlcky
kdy Ize podezreni na nemoc vyslovit. w "l i
Samotny patologicky proces, 0 -
ktery je podstatou nemoci, zacina 3
patrné jiz o fadu let (desitky) dfive. W

Genetické pozadi PD zatim neni zmapovano. Je znamo 25 variant, oznacovanych jako £
kauzalni nebo asociované, tzv. mendelidnského parkinsonismu (PARK1-PARK 25), kdy se’

kdy nelze v rodokmenu dohledat blizkého pribuzného se stejnou nemoci. | u téchto oe—-- -
nemoci se ale predpoklada genetickd komponenta, pravdépodobné varianta/y (dosud
neobjevene) které kdduji susceptibilitu k onemocnéni anebo noxe, ktera jej mize o =
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Protein aggregation

SNCA (a-synuclein)
MAPT (tau)

Protein and membrane
trafficking
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Neurite structure

LRRK2
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Prion-like transmission

SNCA (a-synudlein)
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Parkinsonova nemoc (PD)

Patofyziologickou podstatou priznakd PD je postizeni struktur v rdznych oblastech mozku,
prevaznée vsak v mozkovém kmeni a olfaktoricko-limbickych strukturach. Motorické

priznaky jsou predevsim efektem chybéni dopaminu, klicového neurotransmitteru, v

oblasti striata; tento deficit vznikd v didsledku progredujiciho zaniku melaninovych bunék
v pars compacta substantia nigra. V téchto burikach je dopamin syntetizovan a axonalnimi%
transportem dopravovan do striata. Zde umoznuje fungovani vsech tri motorickych
okruht: primého (direct), neprimého (indirect) a hyperpfimého (hyperdirect):

Classic Model (Healthy) Classical Model (PD)
—»| Motor Cortex —| Motor Cortex
y v
AT N
Striatum Striatum
dMSN = I—I iMSN \ dMSN iMS!
| [4
b J—
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GPi/SNr 4-|— GPIi/SNr 1
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—— ||
\ v
_ Brainstem / _ Brainstem /
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Parkinsonova nemoc (PD)

Diagnoza PD stale stavi na korelaci klinického nalezu s klinickymi diagnostickymi kritérii,

ktera jsou vsak stara 40 let (UK-PDBB CC). Nicméné patognomickymi priznaky jsou ty,

které popsal v roce 1817 James Parkinson:

»Involuntary tremulous motion, with lessened muscular power, in parts not in action 3

and even when supported; with a propensity to bend the trunk forwards, and to pass ‘:

from a walking to arunning pace: the senses and intellects being uninjured®. e
m==> tremor

=== hypokineze (zpomaleni pohybu) & akineze (zaraz pohybu)

=== rigidita (svalova ztuhlost)

— posturalni instabilita (v ross ciinical Diagnostic criteria, 1988) f’ 2
Tato zakladni symptomaticka tetrada je doplnéna radou priznakt, motorickych i non- f?a
motorickych, které jsou vetSinou dalsi manifestaci systémové a-synukleinopatie: 1

porucha chtize (shuffling gait, festinace) L
porucha Cichu (hyposmie, anosmie) ;
seborrhoea (oleosita) kognitivni deteriorace! | »1. 3 1
porucha hlasu (dysfonie, afonie) '
porucha motility GIT (obstipace)
porucha spanku (RSBD)

i
:

N il L [ 114
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Parkinsonova nemoc (PD)

PD je progresivni onemocnéni, rychlost progrese je rtizna, vétsinou do ,bedridden” stadia
choroba progreduje deset a vice let; nejsou ale vyjimkou pripady, kdy je progrese velmi
pomala. Na druhé strané jsou znamy pripady ,,maligni“ PD, kdy je pacient pripoutan na
lGzko béhem 3-5 let. ng

Lécba PD je zahajovana v okamziku, kdy pacient neni schopen vlastnimi silami kompenzo
progredujici motorické i non-motorické priznaky. Volba IéCby bere v potaz nejen klinicky
stav, ale i vék pacienta. U mladsich pacient(i Ize 1é¢bu zahajit podavanim dopaminovych #

Efekt zahajeni léCby byva velmi dobry a pacienty euforizuje, jisté také diky faktu, ze &
dopaminergni terapie vyrazné zIepéuje sexualni dysfunkci (nékdy navozuje hypersexuaf

formy choreatlcko dystonickych dysklne2| peak—of—dose end-of-dose, bifazické, off— "f y }_1 :
dystonie. Komplikace Iécby |ze néjakou dobu zvladat manipulaci s Ié¢bou. U fady pacienttiigs
toto opatreni neucinné, a je nutno zavést néktery z druh( terapie pozdniho stadia:
apomorflnove nebo L-DOPA subkutanni infuze, intraduodenalni infuze L-DOPA, hI‘
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Table 1 UK Parkinson’s Disease Society Brain Bank clinical
diagnostic criteria

STEP 1. Diagnosis of PARKINSONIAN SYNDROME.

BRADYKINESIA (slowness of initiation of voluntary movement
with progressive reduction in speed and amplitude of repetitive
actions).

And at least one of the following:

a. muscular rigidity

b. 4-6 Hz rest tremor

c. postural instability not caused by primary visual, vestibular,
cerebellar or proprioceptive dysfunction.

STEP 2. Exclusion criteria for Parkinson’s disease.
history of repeated strokes with stepwise progression of Parkin-
sonian features
history of repeated head injury
history of definite encephalitis
oculogyric crises
neuroleptic treatment at onset of symptoms
more than one affected relative
sustained remission
strictly unilateral features after three years
supranuclear gaze palsy
cerebellar signs
early severe autonomic involvement
early severe dementia with disturbances of memory, language and
raxis
P Babinski sign
presence of a cerebral tumour or communicating hydrocephalus on
CT scan.
negative response to large doses of levodopa (if malabsorption
excluded)
MPTP exposure

STEP3. iteria for PARKINSON’S
DISEASE {lrhme or more requlred for diagnosis of definite Parkin-
son’s disease.

unilateral onset

rest tremor present

progressive disorder

persistent asymmetry affecting the side of onset most
excellent response (70-100%) to levodopa

severe levodopa-induced chorea

levodopa response for 5 years or more

clinical course of 10 years or more

Gibb, Lees

arranged in a radially orientated or haphazard for-
mation.'® The deep eosinophilia of the core and halo
is due to greater packing density and apparent
structural degradation of filaments. Polyclonal anti-
bodies reacting with neurofilament proteins produce

Tabulka 1. UK-PDBB klinicka diagnosticka kritéria Parkinsonovy nemoci

(Gibb a Lees 1988)

Krok 1 Diagnéza parkinsonského syndromu

homogeneous or peripheral ring-like
of Lewy bodies in the substantia nigra and locus
coeruleus.!” Similar results are obtained with mono-
clonal antibodies to neurofilament polypeptides'® ~2!
demonstrating that at least some amino acid
sequences are common to neurofilaments and Lewy
bodies. The pattern of immunostaining appears to be
determined by the structural arrangement of the
Lewy body, the better preserved filaments showing

This explains why comcal and
some brainstem Lewy bodies stain centrally,?? while
most brainstem Lewy bodies showing a central den-
sity (core) stain peripherally (fig 1, b & c). The outer
part of the halo contains few filaments, mixed WIth

e Bradykineze (zpomaleni iniciace volniho pohybu s progresivni redukei rychlosti a
amplitudy repetitivnich pohybu)

® A nejméné jeden z dalSich priznaku:
Svalova rigidita
Klidovy ties 4 — 6 Hz

Posturélni instabilita (ktera neni ptisobena primarné vizuélni, vestibularni,

cerebellarni nebo proprioceptivni dysfunkei)

Krok 2 Vylucujici kritéria pro Parkinsonovu nemoc

other organelles, and does not stain. The p
contribution of other cytoskeletal elemems to the
Lewy body is under investigation.

There are other morphological changes in Parkin-
son’s disease that mirror the distribution of Lewy
bodies. One of these is the granular pale body which,
in contrast to the Lewy body, is round or irregularly
shaped, finely granular in texture and up to 30 um in
diameter. It fails to react with conventional histo-
logical stains including silver (fig 1d). It should be
distinguished from the Lewy body, because its
appearance is less specific and is mimicked by neu-
ronal changes in a variety of disorders including

Table 2 Classification of Lewy body diseases

ulations (pathoklisis)'> and the apparent absence of
transynaptic or retrograde degeneration is one of the
main characteristics of the disease process. Cell loss is
documented for most locations in which Lewy bodies
occur and consequently the Lewy body is considered
a marker of neuronal degeneration.

Structure and composition of the Lewy body

In pigmented cells of the substantia nigra and locus
coeruleus the Lewy body is usually eosinophilic,
intracytoplasmic, round and 5-25um in diameter.
Most consist of a central body surrounded by a pale-
staining halo. Classical, but less common forms also
have a darker centre (core) and/or darker rings (lami-
nae) (fig 1a). Lewy bodies also exist within nerve cell
processes and free in the neuropil when released from
a dying cell. Inclusions in nerve cell processes are
common in the dorsal vagal nucleus and sympathetic
ganglia, where they are frequently elongated or com-
plex in shape. Ultrastructurally the body is formed
from aggregated filament, 7-15nm in diameter,

erzity Palackého v Olomouci

Sporadic
specific, generalised distribution of Lewy bodies
idiopathic* (primary) Lewy body disease
asymptomatic (pmymplomauc)
wy body-Parkinson’s disease
cortical Lewy body dementia
Lewy body-autonomic failure

subacute sclerosing panencephalitis

Sporadic or familial mode of inheritance
specific, generalised distribution of Lewy bodies
juvenile Parkinsonian syndrome®
autosomal dominant
olivopontocerebellar atrophy’
autosomal dominant
Joseph disease®
autosomal dominant
Hallervorden-Spatz disease®
autosomal recessive or “‘sporadic™
ataxia-telangiectasia'®
autosomal recessive

Lewy bodies only in motor neurons
motor neuron disease'! .
autosomal dominant or “sporadic™

WBLAdOO Aq Pajosjold "€ BYSUIIOABUH dN 47 Wnijuad

'lhe term “idiopathic™ is used here to denote that lhe disease is
with familial i or other

lcslolls
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e Anamnéza opakovanych iktl s postupnou progresi parkinsonské symptomatiky
o Anamnéza opakovanych trazi hlavy

® Anamnéza probéhlé (a potvizené) encefalitidy

o Okulogyrni krize

o Lécba neuroleptiky predchazejici rozvoj parkinsonské symptomatiky

o Vice nez jeden pribuzny postizeny parkinsonismem

® Pozvolna remise parkinsonské symptomatiky

® jednostranné postizeni po 3 letech pribéhu

o supranuklearni pohledova obrna

o mozeckové priznaky

® Casna zavazna autonomni porucha

e Casna zavazna demence s poruchami pameéti, fe¢i a praxie

® Babinského piiznak

® piitomnost mozkového nadoru nebo hydrocefalu na CT

o negativni odpoved na vysoké davky L-DOPA (po vylouceni malaabsorbce)
o piedchozi expozice MPTP

Krok 3 Podpurna prospektivni pozitivni kritéria Parkinsonovy nemoci
(pfitomnost 3 a vice piiznaki je nezbytna pro diagnézu jisté Parkinsonovy nemoci)

® Jednostranny zacatek

o Pritomnost klidového tiesu

® Progresivni charakter onemocnéni

o Trvala asymetrie postizeni s predilekci na strane zacatku
o Vyborna odpoved (70 — 100%) na lécbu L-DOPA

o Tézka chorea indukovana podavanim L-DOPA

® Odpoved na lécbu L-DOPA 1 po 5 letech lécby

o Trvani nemoci delsi jak 10 let
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,Klasicka“ UKPDBB klinicka diagnosticka kritéria (Gibb 1988, ceska verze Mensikova 2015)




,,NdVé” klinicka diagnosticka kritéria (Postuma et al. 2015, ¢eskd verze v pripravé)

TABLE 1. MDS Clinical Diagnostic Criteria for PD—Executive Summary/Completion Form

The first essential criterion is parkinsonism, which is defined as bradykinesia, in combination with at least 1 of rest tremor or rigidity. Examination of all car-
dinal manifestations should be carried out as described in the MDS-Unified Parkinson Disease Rating Scale.* Once parkinsonism has been diagnosed:
Diagnosis of Clinically Established PD requires:
1. Absence of absolute exclusion criteria
2. At least two supportive criteria, and
3. No red flags
Diagnosis of Clinically Probable PD requires:
1. Absence of absolute exclusion criteria
2. Presence of red flags counterbalanced by supportive criteria
If 1 red flag is present, there must also be at least 1 supportive criterion
If 2 red flags, at least 2 supportive criteria are needed
No more than 2 red flags are allowed for this category
Supportive criteria
(Check box if criteria met)
[[] 1. Clear and dramatic beneficial response to dopaminergic therapy. During initial treatment, patient returned to normal or near-normal level of function. In
the absence of clear documentation of initial response a dramatic response can be classified as:
a) Marked improvement with dose increases or marked worsening wnh dose decreases. Mild changes do not qualify. Document this either objectively
(>30% in UPDRS Ill with change in or subjt 1 history of marked changes from a reliable patient or caregiver).
b) Unequivocal and marked on/off fluctuations, which must have at some point included predictable end-of-dose wearing off.
[[] 2. Presence of levodopa-induced dyskinesia
["] 3. Rest tremor of a limb, documented on clinical examination (in past, or on current examination)
[] 4. The presence of either olfactory loss or cardiac sympathetic denervation on MIBG scintigraphy
Absolute exclusion criteria: The presence of any of these features rules out PD:
[J 1. Unequivocal cerebellar abnormalities, such as cerebellar gait, limb ataxia, or cerebellar oculomotor abnormalities (eg, sustained gaze evoked nystag-
mus, macro square wave jerks, hypermetric saccades)
[] 2. Downward vertical supranuclear gaze palsy, or selective slowing of downward vertical saccades
[C] 3. Diagnosis of probable behavioral variant frontotemporal dementia or primary progressive aphasia, defined according to consensus criteria®* within the
[] 4. Parkinsonian features restricted to the lower limbs for more than 3 y

first 5 y of disease
[] 5. Treatment with a dopamine receptor blocker or a dopamine-depleting agent in a dose and ti i with drug-induced
[] 6. Absence of observable response to high-dose levodopa despite at least moderate severity of disease
[] 7. Unequivocal cortical sensory loss (ie, graphesthesia, stereognosis with intact primary sensory modalities), clear limb ideomotor apraxia, or progressive

w N

aphasia

[[] 8. Normal functional imaging of the i inergic system

[]9. Documentation of an alternative condition known to produce parkinsonism and plausibly connected to the patient's symptoms, or, the expert evaluating
physician, based on the full di feels that an is more likely than PD

Red flags

[[] 1. Rapid progression of gait impairment requiring regular use of wheelchair within 5 y of onset
[1] 2. A complete absence of progression of motor symptoms or signs over 5 or more y unless stability is related to treatment
[] 3. Early bulbar : severe or (speech unintelligible most of the time) or severe dysphagia (requiring soft food, NG tube, or
gastrostomy feeding) within first 5 y
[J 4. Inspiratory respiratory dysfunction: either diurnal or noctumal inspiratory stridor or frequent inspiratory sighs
[[] 5. Severe autonomic failure in the first 5y of disease. This can include:
a) Orthostatic hypotension®>—orthostatic decrease of blood pressure within 3 min of standing by at least 30 mm Hg systolic or 15 mm Hg diastolic, in
the absence of dehydration, medication, or other diseases that could plausibly explain autonomic dysfunction, or
b) Severe urinary retention or urinary incontinence in the first 5 y of disease (excluding long-standing or small amount stress incontinence in women),
that is not simply functional incontinence. In men, urinary retention must not be attributable to prostate disease, and must be associated with erectile

dysfunction

[C] 6. Recurrent (>1/y) falls because of impaired balance within 3 y of onset

[] 7. Disproportionate (dystonic) or of hand or feet within the first 10 y

[] 8. Absence of any of the common nonmotor features of disease despite 5 y disease duration. These include sleep dysfunction (sleep-maintenance insom-
nia, daytime of REM sleep behavior disorder), autonomic dysfunction (constipation, daytime urinary urgency, sympto-
matic orthostasis), hyposmia, or i anxiety, or

[[] 9. Otherwise-unexplained pyramidal tract signs, defined as I or clear i i ing mild reflex and
isolated extensor plantar response)

[] 10. Bilateral symmetric parkinsonism. The patient or caregiver reports bilateral symptom onset with no side p i and no side pi i is

observed on objective examination
Criteria Application:
. Does the patient have parkinsonism, as defined by the MDS criteria? Yes [] No[]
If no, neither probable PD nor clinically established PD can be diagnosed. /f yes:
. Are any absolute exclusion criteria present? Yes [] No[]
If “yes,” neither probable PD nor clinically established PD can be diagnosed. /f no:
Number of red flags present
Number of supportive criteria present ____
Are there at least 2 supportive criteria and no red flags? Yes [] No (]
. I’ . . If yes, patient meets criteira for clinically established PD. /f no:
Neurologicka klinika a Centrunj¥Sfaepapbepeey Yos [J No (]
If “yes,” probable PD cannot be diagnosed. If no:
A - A H 3 )9 7. Is the number of red flags equal to, or less than, the number of supportive criteria? Yes No
LekarSke fakulty U“ |Veerty palac" If yes, patient meets criteria for probable PD = =
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Demence s Lewyho télisky (Lewy body dementia, LBD)

LBD je koncept, ktery byl predstaven v roce 1996, jedna se o nemoc, ktera se manifestuje
motorickymi priznaky parkinsonismu spolu s progresivni kognitivni deterioraci, ktera
dominuje klinickému obrazu.

Patologicky se jedna o intranuklearni a-synukleinopatii se stejnymi molekularné
patologickymi charakteristikami jako mda PD (charakter oligomer( a Lewyho télisek), které
jsou ale pritomny difuzné v celém mozku. Navic je v mozcich pacienttd s DLB nachazen
amyloid ve formé senilnich plak a vyraznéjsi tauopatie. 4

LBD se manifestuje s pfiblizné stejné na viech kontinentech. Incidence je odhadovéna ngi '
1/100 000, prevalence je odhadovana na 1%. V populaci probandi postizenych demengi

DLB predstavuji mutace v GBA genu.
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Demence s Lewyho télisky (Lewy body dementia, LBD)

Typicka manifestace DLB zacina kognitivni poruchou s deficitem pozornosti, exekutivni
dysfunkci a poruchou vizuospacialni orientace, porucha paméti byva méné napadna,
zvyraznuje se s progresi nemoci; inicialnim stadiem maze byt i MCI. Toto stadium mize
trvat aZ rok (nebo i dva), teprve pozdéji se manifestuje motorickd symptomatika
parkinsonskym syndromem s absenci tresu.

Patognomické pro DLB jsou fluktuace kognitivni poruchy a vizualni halucinace, ¢asto velmi
dobre formované (lidé , zvirata, predmeéty) a pritomnost RBD (REM-sleep behavior disord

podani neuroleptik. Progrese LBD do ,bedridden” stadia trva vétSinou 5-7 let, délka
prubéhu je vSsak znacné variabilni. Inicialni diagndza byva obtizna, vétsinou je I
syndromologicky diagnostikovan kognitivni deficit nebo kognitivni dysfunkce, ev. MCI, &

g A

teprve manifestace motorické symptomatiky umozni aplikaci validovanych klinickych® &8 1
diagnostickych kritérii, posledni verze je z r. 2017. DEERl

Terapeutické moznosti jsou omezené, podavani L-DOPA mize stav docasné zlepsit,
kognitivni symptomy nékdy dobre reaguji na |écbu kognitivy.
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KIini(':ké‘ diagnosticka kritéria (McKeith et al. 2017; ¢eska verze Mensikova 2019)

Table 1 Revised-2 criteria for the clinical diagnosis of probable and possible

dementia with Lewy bodies (DLB)

Essential for a diagnosis of DLB is dementia, defined as a progressive cognitive decline of
sufficient magmtude m nterfere with mrmal soclal or occupational functions, or with usual daily
activities. memory impai may not ily occur in the early
stages but is usually ewdem with progression. Deficits on tests of attention, executive function,
and visuoperceptual ability may be especially prominent and occur early.

Core clinical features (The first 3 typically occur early and may persist throughout the course.)
Fl ing cognition with d variations in attention and alertness.

Recurrent visual hallucinations that are typically well formed and detailed.

REM sleep behavior disorder, which may precede cognmve decline.

One or more dinal features of i theseare

slowness of and in i

ia (defined as.
or speed), rest tremor, or rigidity.

Supportive clinical features

Severe itivity to ic agents; postural il

repeated fslls; syncope or other

Ustiredni klinické priznaky (nezbytné pro 6zu mozné nebo pravdépodobné DLB)

e demence definovana jako progresivni kognitivni ubytek dostate¢né zavaznosti aby
interferoval s normalnim socialnim ¢i pracovnim fungovanim

e vyznamna nebo trvala porucha paméti nemusi byt v ¢asném stadiu piitomna. ale stava
se evidentni v priibéhu onemocnéni

o deficity pozornosti. exekutivni dysfunkce a poruchy zrakové-prostorové orientace
jsou Easto patrné jiz v asné fazi onemocnéni

vicecetné patologie piispivajicich ke klinické prezentaci nebo
b) pokud jsou parkinsonské piiznaky jedinym klinickym znakem a objevuji se poprvé az
ve stadiu tézké demence.

Zakladni klinické priznaky (prvni 3 se obvykle objevuji ¢asné a pietrvavaji po celou
dobu pribéhu néni)

DLB by méla byt diagnostikovana. pokud se demence rozvine pied nebo soucasné s
parkinsonismem. Termin Parkinsonova choroba s demenci (PDD) by mél byt pouzit k popisu
demence. ktera se manifestuje v kontextu Parkinsonovy nemoci. V praxi by mély byt
pouzivany terminy. které jsou nejvhodnéjsi pro klinickou situaci. takto je casto uzite¢ny
obecny termin jako je nemoc s Lewyho télisky. Ve vyzkumnych studiich, u nichz je tieba
rozlisovat mezi DLB a PDD. je nadale doporucovano stavajici jednoleté pravidlo mezi

o fluktuujici kognitivni dysfunkce s vyraznym kolisanim pozornosti a bdélosti

o rekurentni zrakové halucinace, které jsou typicky dobie formované a detailni

e porucha chovani v REM spanku. kterd miize predchdazet kognitivni deficit

e jeden nebo vice spontanné se objevujicich zakladnich parkinsonskych piiznaki
(bradykineza, klidovy ties nebo rigidita)

nastupem demence a parkinsc

Podporujici klinické piiznaky

transient episodes of severe
orthostatic hypotension, urinary incontinence; hypersomnia; hyposmia; hallucnatuons in other
modalities; systematized delusions; apathy, anxiety, and depression.

Indicative biomarkers

Reduced dopamine transporter uptake in basal ganglia demonstrated by SPECT or PET.
Abnormal (low uptake) **%iodine-MIBG myocardial scintigraphy.
Polysomnographic confirmation of REM sleep without atonia.

Supportive biomarkers

Relative preservation of medial temporal lobe structures on CT/MRI scan.

Generalized low uptake on SPECT/PET perfusion/metabolism scan with reduced occipital
activity + the cingulate island sign on FDG-PET imaging.

Prominent posterior slow-wave activity on EEG with periodic fluctuations in the pre-alpha/
theta range.

Probable DLB can be diagnosed if:

a. Two or more core dinical features of DLB are present, with or without the presence of
indicative biomarkers, or

b. Only one core clinical feature is present, but with one or more indicative biomarkers.
Probable DLB should not be diagnosed on the basis of biomarkers alone.
Possible DLB can be diagnosed if:
a. Only one core clinical feature of DLB is present, with no indicative biomarker evidence, or
b. One or more indicative biomarkers is present but there are no core clinical features.
DLB is less likely:

a. In the presence of any other physical iliness or brain disorder including cerebrovascular
disease, sufficient to account in part or in total for the clinical picture, although these do not
exclude a DLB diagnosis and may serve to indicate mixed or multiple pathologies contributing
to the clinical presentation, or

b. If parkinsonian features are the only core clinical feature and appear for the first time at
a stage of severe dementia.

DLB should be diagnosed when dementia occurs before or concurrently with parkinsonism. The
term Parkinson disease dementia (PDD) should be used to describe dementia that occurs in the
context of well-established Parkinson disease. In a practice setting the term that is most
appropriate to the clinical situation should be used and generic terms such as Lewy body disease
are often helpful. In research studies in which distinction needs to be made between DLB and
PDD, the existing 1-year rule between the onset of dementia and parkinsonism continues to be
recommended.

e zavazna citlivost na antipsychotika
e posturalni nestabilita. opakované pady

e synkopy nebo jiné piechodné epizody zhorseného védomi

o t&zka autonomni dysfunkce (zacpa. ortostaticka hypotenze, mo¢ova inkontinence)
e hypersomnie

e hyposmie

o halucinace jinych modalit, systematizované deziluze:

o apatie. uzkost a deprese.

Indikativni biomarkery

e snizené vychytavani dopaminu v bazalnich gangliich pii SPECT nebo PET vysetieni
o abnormalni »iodine-MIBG scintigrafie myokardu
o polysomnografické potvizeni poruch chovani v REM spanku

Podporujici biomarkery

o relativni zachovalost meziotemporélnich struktur v obraze CT/MR

e obecné hypoperfuze/hypometabolismus pii SPECT / PET vysetieni s maximem
occipitalné = pritomnost ,.cingulate island sign* pii FDG-PET zobrazeni

o néapadné zpomaleni EEG aktivity v zadnich kvadrantech s periodickymi fluktuacemi
v pre-alfa/ theta rozmezi

Pravdépodobna DLB miize byt diagnostikovina, pokud:

a) dva nebo vice zakladnich klinickych piiznaki DLB jsou piitomny spolecné
s piitomnosti indikativnich biomarkeri nebo bez nich nebo

b) jenom jeden zakladni klinicky piiznak je piitomen, ale soucasné s jednim nebo vice
indikativnimi biomarkery.

Pravdépodobna DLB by neméla byt diagnostikovana pouze na zakladé biomarkeru.

Mozna DLB miizZe byt diagnostikovana, pokud:

a) pouze jeden zakladni klinicky piiznak DLB je piitomen. ale bez piitomnosti
indikativnich biomarkert nebo

b) je piitomen jeden nebo vice indikativnich biomarkert. ale nejsou pritomny zadné
klinické piiznaky.

DLB je méné pravdépodobné:

a) pil piitomnosti jakéhokoliv jiného fyzického onemocnéni nebo poruchy mozku.
véetné cerebrovaskularniho onemocnéni. dostatecnych k ovlivnéni klinického obrazu.
ackoli tyto nevylucuji diagnézu DLB a mohou slouzit k oznaceni smiSené nebo

Revidovana kritéria pro klinickou diagnézu pravdépodobné a mozni demence s Lewyho
télisky (DLB) (McKeith IG. Boeve BF. Dickson DW et al. Diagnosis and management of
dementia with Lewy bodies. Neurology 2017: 89: 88-100)
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Multisystémova atrofie (multiple system atrophy), MSA

MSA je progresivni neurodegenerativni onemocnéni se zacatkem v dospélosti (40 — 70 let),
u kterého je patologickym procesem postizena rada oblasti a systém0 CNS: mozecek, pons,
olivy, kmenova a misni jadra, striatonigralni systém apod.

MSA je vzacné onemocnéni s incidenci 1,6/100 000 v populaci starsi 40 let a 3/100 000 v
populaci starsi 50 let. Odhadovana prevalence kolisa mezi 1.9 a 3.3, na vék vazana
prevalence je odhadovana na 4.4/100 000. Jedna se od hodnoty, které jsou desetinové ve |

srovnani s PD.

prinesl nekonzistentni vysledky. GWAS studie odhalily nékolik potencialné relevantnic ;
variant véetné MAPT, patogenetické mutace genu COQ2 byly popsany jen v Asii. Hexa f
tidova expanze C9orf72 byla nalezena u pacientl s rliznymi typy parkinsonismu vcetn .g
MSA, ale kauzalni vztah k MSA z(stava nejasny. )
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K' Genetic Factors e P S Environmental Factors
interaction

PD monogenic genes: /—\

© SNCA, LRRK2, GBA

Oxidative stress-related genes: Gene-Gene 4 ?

° COQ2, SLC1A4 interaction 7

Genes with repeat expansions:

o SCA-related genes, C9orf72, ; o Organic solvents . ?
ARG NICIRER D © Plastic monomers/additives ? '

Inflammation-related genes: ® [Tl

° ;gg\;é,”;\;ggzu'-m e MSA Patient  © Adricultural activities : 5y

Other PD-related genes: A B Metal.s 15

© DDC, TH, NMD3 © Smoking -

MSA GWAS-identified genes:

o MAPT, FBXO47, ELOVL7, EDN1 B |

jEpigenetics c Ethnicity
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\Multisystémové atrofie (multiple system atrophy), MSA

| pfes oznaceni extraneuronalni a-synukleinopatie se oligomerni a-synuklein nachaziiv
neuronech, je tedy v CNS nachdazen v oligodendroglii extranuklearné (jako glial cytoplasmic
inclusions, GCI) i intranuklearné, stejné tak v neuronech je nachazen intranuklearné i
extranuklearné. Na rozdil od LBD se neformuje do Lewyho télisek.

a b Control MSA
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a atrofie (multiple system atrophy), MSA

‘ Patl’bgické zmeny u MSA postihuji radu struktur CNS, predevsim bazalni ganglia a kmenova
jadra: striatum, pallidum, pontinni jadra, olivy, locus coeruleus, jadra vagu, dale mozeckovy
kortexu, jadro vagu; také Sedou hmotu misni a Onufovo jadro v segmentech S2-54.
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Figure 2. Distinctive microscopic findings in multiple system atrophy (MSA). Neuronal loss (A), gliosis (B) and myelin pallor (C) are
common histological findings, with o-synuclein immunohistochemistry identifying oligodendroglial (D-E) and neuronal inclusions (F).
Significant neuronal loss in the substantia nigra pars compacta is a common feature, with H&E staining showing a neuromelanin
E containing neurone (arrow) and extraneuronal melanin pigment (arrowheads) indicative of neuronal loss (A). Such changes are commonly
o associated with dense gliosis as demonstrated by GFAP immunohistochemistry showing hypertrophic astrocytes in the transverse fibres of
"(;,' the pontine base (B). Luxol fast blue staining identifies significant myelin pallor in the same region, whereas fibres of the corticospinal tract
C (arrow) are relatively preserved (C). As shown in the putamen, immunohistochemistry using antibodies specific to o-synuclein shows glial
.E cytoplasmic inclusions (GCIs), the hallmark lesion of MSA, in oligodendrocytes with various sizes and morphologies (D-E); a subset also
o0 have intranuclear inclusions (arrow). Neuronal inclusions as shown in the pontine base are commonly in the form of cytoplasmic or B
intranuclear inclusions (arrow), but also in cell processes (F): neuronal inclusions can also be of variable size and morphology depending on

the region as demonstrated by a smaller neuronal inclusion in the putamen (inset). Scale bars = 20 um. GFAP, glial fibrillary acidic protei
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Multisystémova atrofie (multiple system atrophy), MSA

Klinicky se MSA manifestuje velmi heterogenné, obecné lze fici, Ze priznaky postizeni vice
systémuU CNS. Nékteri autori popisuji srozumitelné klinickou manifestaci MSA jako
,ortostatickou hypotenzi plus”. Literarné se MSA m(iZze manifestovat dvéma fenotypy:

MSA-P (Parkinson) 48
s dominanci parkinsonské symptomatiky v klinickém obraze, tento fenotyp byl drive e
nazyvan striatonigralni degenerace (SND, patologové tento termin uzivaji stale), spolu s
témito priznaky jsou pritomny pyramidové jevy, mozeCkova symptomatika, urogenitalni
dysfunkce a ortostaza. MSA-P je dominantnim fenotypem v Evropé a obou americkych

kontinentech. Y )

MSA-C (Cerebellum) 3
s dominanci mozeckové symptomatiky v€etné mozeckové tresu v klinickém obraze, ten
fenotyp byl dfive nazyvan olivo-ponto-cerebellarni atrofie (OPCA, patologové tento terr
uzivaji stale), spolu s témito priznaky jsou pritomny pyramidové jevy, parkinsonské pF},i’; |
(kromé tfesu), urogenitalni dysfunkce a ortostdza. MSA-C je dominantnim fenotypem v ASigE:
zejména v Japonsku.
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Multisystémova atrofie (multiple system atrophy), MSA

Kromé ,,hlavnich” pfiznaku, popisovanych u obou fenotypt, se MSA manifestuje fadou
dalSich symptomd, které jsou ,typické a v nékterych pripadech pro MSA patognomické:

porucha vertikalniho konjugovaného pohled( ,, dol(“ (downward oculomotor palsy)
facialni dyskineze oznacovana jako ,risus sardonicus”

anterocollis a
akralni dystonie na hornich koncetinach

kamptokormie nebo Pisa syndrom '8
dysfagie a dyssynergie polykaciho aktu
dysarthrie, adduktorova spasticka dystonie, stridor 4
dysfonie i
Uuporna obstipace 2
porucha funkce sfincter ani externus, zjistitelna pomoci EMG ] :
polyneuropatie DKK 6y
porucha spanku charakteru RSBD 4

Generalizovana dysautonomie je nékdy oznacovana za treti fenotyp MSA, tzv. pure
autonomic failure (PAF) drive byla tato porucha oznacovana terminem Shy-Dragert %

Neurologicka klinika a Centrum klinickych neurovéd

Lékarské fakulty Univerzity Palackého v Olomouci Facultas Medicinae ,
Fakultni nemocnice Olomouc @ v miversitas Palacklana ( FAKULTNT NEMOCNICE

U
Olomucensis / OLOMOuUC



Clinical domains, features and criteria used in the diagnosis of MSA. A feature (A) is a characteristic of the disease and a criterion (B) is a defining feature

or composite of features required for diagnosis

Klinicka di: icka Kriteria isysté ¢ atrofie. (Gilman et al. Second consensus
on the diagnosis of multiple system atrophy. Neurology 2008: 71: 670 — 676.)

1. Autonomic and urinary dysfunction
A. Autonomic and urinary features
1. Orthostatic hypotension (by 20 mmHg systolic or 10 mmHg diastolic)
2. Urinary incontinence or incomplete bladder emptying
B. Criterion for autonomic failure or urinary dysfunction in MSA
Orthostatic fall in blood pressure (by 30 mmHg systolic or 15 mmHg diastolic) or
urinary incontinence (persistent, involuntary partial or total bladder emptying, accompanied
by erectile dysfunction in men) or both
I Parkinsonism
A. Parkinsonian features
1. Bradykinesia (slowness of voluntary movement with progressive reduction in
speed and amplitude during repetitive actions)
2. Rigidity
3. Postural instability (not caused by primary visual. vestibular. cerebellar. or
proprioceptive dysfunction)
4. Tremor (postural. resting or both)
B. Criterion for parkinsonism in MSA
Bradykinesia plus at least one of items 2 to 4
IIL. Cerebellar dysfunction
A. Cerebellar features
1. Gait ataxia (wide based stance with steps of irregular length and direction)
2. Ataxic dysarthria
3. Limb ataxia
4. Sustained gaze-evoked nystagmus
B. Criterion for cerebellar dysfunction in MSA
Gait ataxia plus at least one of items 2 to 4
IV. Corticospinal tract dysfunction
A. Corticospinal tract features
1. Extensor plantar responses with hyperreflexia
B. C i tract ion in MSA: no i i tract features are used
in defining the diagnosis of MSA
Diagnostic categories of MSA. The features and criteria for each clinical domain are shown in Table 1

I Possible MSA: one criterion plus two features from separate other domains. When the criterion
is parkinsonism, a poor levodopa response qualifies as one feature (hence only one additional
feature is required).

II. Probable MSA: criterion for autonomic fa\l\u‘e, urinary dysfunction plus poorly levodopa

responsive i ism or cerebellar
L. Definite MSA: pathologically confirmed by the presence of a high density of glial cytoplasmic
in iation with a of ive changes in the nigrostriatal and

Exclusion criteria for the diagnosis of MSA.

a diagnosticka kritéria ,tradicni (Gilman et al. 2008; ¢eskd verze MenSikova 2015)

1. Kriteria pro diagnézu ,.pravdépodobné“ MSA

Sporadické, progredujici onemocnéni se za¢atkem > 30 let, zatatek onemocnéni je
charakterizovan

Autonomni selhéni zahrnujici mocovou inkontinenci s erektilni dysfunkei (u muzi) nebo
ortostatické snizeni krevniho tlaku po 3 minutach stoje nejméné o 30mm Hg systolického a
15mm Hg diastolického

Nepodporujici znaky

Klasicky _pill-rolling" ties

Klinicky signifikantni neuropatie

Halucinace nenavozené medikaci

Zaciatek onemocnéni > 75 let

Rodinna anamnesa ataxie nebo parkinsonismu
Demence (podle DSM-IV)

Postizeni bilé hmoty svéd¢ici pro RS

Parkinsonismus (bradykinesa s rigiditou, nebo | rélni bilitou) NEBO
Mozeéckovy syndrom ( ataxie chiize s mozeckovou dysartrii nebo ataxii konéetin éi nystagmem)
2. Kriteria pro di 0zu ,,mozné* MSA

Sporadické, progredujici onemocnéni se zaéatkem > 30 let, zatatek onemocnéni je
charakterizovin

Parkinsonismus (bradykinesa s rigiditou, tremorem nebo posturalni nestabilitou)

NEBO

Mozeckovy syndrom ( ataxie chiize s mozetkovou dysartrii nebo ataxii koncetin ¢ nystagmem)
Minimalné jeden piiznak svédéici pro autonomni dysfunkei (urgentni mikee, frekventni mikee,
neuplné vyprazdnéni mocového méchyre. erektilni dysfunkce u muzu nebo ortostaticka
hypotenze, ktera nesplije hodnoty

3. Dalsi pFiznaky ,,mozné* MSA

Mozna MSA-P nebo MSA-C

Hyperreflexie s pozitivnim Babinskim

Stridor

Mozna MSA-P

Rychle progredujici parkinsonismus

Spatna odpovéd na L-DOPA

Posturdlni nestabilit a s rozvojem do 3 let od za¢atku onemocnéni
Mozeckovy syndrom

Dysfagie s rozvojem do 5 let od zac¢atku onemocnéni

Atrofie na MR — putamen, stiedni moze¢kovy pedunkulus, pons nebo mozecek
Hypometabolismus FDG-SPECT — putamen, mozkovy kmen. mozecek
Moznia MSA-C

Parkinsonismus (bradykinesa, rigidita)

Atrofie na MR — putamen, stedni mozeckovy pedunkulus. pons
Hypometabolismus FDG-SPECT v putamen

Presynapticka nigrostriatélni dopaminergni denervace na SPECT nebo PET

4. Znamky Eodnoru]ici wred flags* a nepodporujici diagnézu MSA

Pa(lparuj ici znaky
i dystonie

History
Symptomatic onset under 30 years of age
Family history of a similar disorder
Systemic diseases or other identifiable causes for features listed in Table 1
unrelated to

II. Physical examination

DSM criteria for dementia

Prominent slowing of vertical saccades or vertical supranuclear gaze palsy”

Evidence of focal cortical dysfunction such as aphasia, alien limb syndrome, and parietal dysfunction
TIL Laboratory investigation
Metabolic. molecular genetic and imaging evidence of an alternative cause of features listed in Table 1
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Amecolhs
Camptocormie
Kontraktury HDKK
Inspiracni vzdechy
Tézka dysfonie
Tezka dysartrie
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Patologicky smich nebo pla¢

Studené ruce a nohy
Jerky, myoklonické p

¢ni ties
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ckd diagnosticka kritéria ,, nova” (Wenning et al. 2022; ¢eskd verze v pfipravé)

ET AL \

J

WENNING

TABLE 1

Division into clinically established MSA-P or MSA-C ding to d;

Essential features

Core clinical features

Supportive clinical (motor
or non-motor) features

MRI marker
Exclusion criteria
Supportive clinical features

Supportive motor
features

Diagnostic citeria for dlinically established and clinically probable multiple system atrophy

motor synd

A sporadic, progressive adult (>30 years) onset disease

Clinically established MSA

1. Autonomic dysfunction defined as
(at least one is required)

o Unexphined voiding difficulties
with post-void urinary residual
volume 2100 mL

Unexphined urinary urge

o

incontinence
o Neurogenic OH (220/10 mmHg
blood pressure drop) within
3 minutes of standing or head-up
tile test
and at least one of
1. Poorly L-dopa-responsive
parkinsonism
2. Cerebellar syndrome (at least two of
gait ataxia, limb ataxia, cerebellar
dysarthria, or oculomotor features)
At least two

At least one

Absence

Rapid progression within 3 years of
motor onset

Moderate to severe postural instability
within 3 years of motor onset

Craniocervical dystonia induced or
exacerbated by L-dopa in the absence
of limb dyskinesia

Severe speech impairment within
3 years of motor onset

Severe dysphagia within 3 years of
motor onset

Unexplained Babinski sign

Jerky myoclonic postural or kinetic
tremor

Postural deformities

MRI markers of clinically established MSA

Clinically probable MSA

At least two of:

1. Autonomic dysfunction defined as (at least one is

required):

© Unexphined voiding difficulties with post-void
urinary residual volume

o Unexphined urinary urge i

© Neurogenic OH (220/10 mmHg blood pressure
drop) within 10 minutes of standing or head-up tilt
test

2. Parkinsonism
3. Cerebellar syndrome (at least one of gait ataxia, limb
ataxia, cerebellar dysarthria, or oculomotor features)

At least one®

Not required
Absence

Supportive non- Stridor

motor features

Inspiratory sighs

Cold discolored hands and feet

Erectile dysfunction (below age
of 60 years for clinically
probable MSA)

Pathologic laughter or crying

Each affected brain region as evidenced by either atrophy or increased diffusivity counts as one MRI marker.

For MSA-P
* Atrophy of:

o Putamen (and signal decrease on iron-sensitive sequences)

o Middle cerebellar peduncle
o pons
o Cerebellum

+ “Hot cross bun” sign

For MSA-C
+ Atrophy of:

o Putamen (and signal decrease on iron-sensitive
sequences)

o Infratentorial structures (pons and middle cerebellar
peduncle)

« “Hot cross bun" sign

TABLE 1 Continued
+ Increased diffusivity of

o Putamen
o Middle cerebellar peduncle

Exclusion criteria

+ Increased diffusivity of:

o Putamen

Substantial and persistent beneficial response to dopaminergic medications

Unexplained anosmia on olfactory testing

Fluctuating cognition with pronounced variation in attention and alertness and early decline in visuoperceptual abilities

Recurrent visual hallucinations not induced by drugs within 3 years of disease onset

Dementia according to DSM-V within 3 years of disease onset

Downgaze supranuclear palsy or slowing of vertical saccades

Brain MRI findings suggestive of an alternative diagnosis (eg, PSP, multiple sclerosis, vascular parkinsonism, symptomatic cerebellar

disease, etc.)

Documentation of an alternative condition (MSA look-alike, including genetic or symptomatic ataxia and parkinsonism) known to

produce autonomic failure, ataxia, or parkinsonism and plausibly connected to the patient’s symptoms

*Excluding erectile dysfunction as an isolated feature.
Abbreviations MSA, multiple system azophy; MSA-P, MSA-parkinsonian type; MSA-

MSA-cerebellar type; OH, orthostatic hypotension; MRI, magnetic resonance imag-

ing: DSM-V, Diagnostic and Saistical Manual of Mental Disorders, Fifth Edition; PSP, progressive supranuclear paky.

motor or non-motor features, at least one brain mag-
netic resonance imaging (MRI) marker suggestive of
MSA (Fig. 1), and a lack of exclusion criteria (Table 1,
explained in Table 3). The presence of at least one core
feature of voiding difficulties with post-void residual
volume (PVR) >100 mL, urinary urge incontinence or
neurogenic  orthostatic hypotension (nOH) within
3 minutes of standing, or head up tilt (HUT) associated
with either levodopa-unresponsive parkinsonism or cer-
ebellar syndrome, or both, secures high diagnostic spec-
ificity of this category. The diagnosis of clinically
established MSA requires brain MRI markers that are
specific, but, similarly to the core clinical features, often
manifest later in the disease course. If clinical criteria
for clinically established MSA are fulfilled but MRI
marker is lacking, the patient should be diagnosed with
clinically probable MSA. Biomarkers should not be
used to support the diagnosis of clinically established
MSA in brain MRI-negative cases; instead, their role
remains subject to future research (see later).

Clinically Probable MSA

A diagnosis of clinically probable MSA requires at
least two core features of autonomic failure (voiding
difficulties with PVR of any volume, urinary urge
incontinence and delayed nOH within 10 minutes of
standing, or HUT), parkinsonism (irrespective of
response to levodopa), and cerebellar impairment, in
any combination, including parkinsonism combined
with cerebellar signs without autonomic failure. Core
clinical features of clinically probable MSA are more

sensitive and usually manifest earlier compared to the
core features of clinically established MSA. When
associated with at least one supportive motor or non-
motor clinical feature, excluding erectile dysfunction
(ED) due to its low specificity, the balanced sensitivity
and specificity of this category is secured. Brain MRI
markers are not required for the diagnosis of clinically
probable MSA. In brain MRI-positive MSA patients
that manifest with clinical features of clinically proba-
ble MSA, the diagnosis of clinically probable MSA
remains.

Core Clinical Features of Clinically
Established and Clinically
Probable MSA

Urogenital Failure

Lower urinary tract (LUT) symptoms suggestive
of urogenital failure are the sole initial manifestation of
MSA in 18% of patients, with a mean onset of
2.8 years prior to the onset of motor symptoms.“ In
contrast, LUT dysfunction is highly uncommon in early
stages of Parkinson’s disease (PD) and sporadic adult
onset ataxia (SAOA). The following assessments are
recommended when screening for LUT dysfunction in
patients with suspected MSA at the initial assessment:
(1) history taking for the evaluation of urinary storage
symptoms (urinary urgency, daytime frequency,
nocturia, and urge incontinence; collectively called
“overactive bladder symptoms*) and voiding symptoms
(hesitancy, intermittent urinary stream or poor flow,
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pritomnost patologicky konformovanych izoforem tau-proteinu, ktery je pritomen
pouze v tkanich nervové soustavy.
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nomlcky déleny do 3 skupin: 3R-tauopatie, 4R-tauopatie a 3+4R tauopatie,
podle typu izoforem tau proteinu v, microtubule-binding” doméné, jejichz tvorba je
kddovana mutacemi v MAPT genu (lokus 17q21.3).
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3R-tauopatie
Pickova nemoc
(bvFTD, nfvPPA, svPPA, rtvFTD, CBS)

4R-tauopatie

Progresivni supranuklearni paralyza
Kortikobazalni degenerace
Globularni glidIni tauopatie

Nemoc s argyrofilnimi zrny
Tau-astrogliopatie starnoucich

3R+4R-tauopatie

Chronicka posttraumaticka encefalopatie
Primarni vékem navozena tauopatie
Alzheimerova nemoc
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nen OC je zastresujici termin pro 4 nemoci ze skupiny frontotemporalnich
\ci, pro které je spole¢ny patologicky korelat, tzv. Pickova patologie:

—— Pickova téliska; A,B: hematoxylin-eosin, C,D: imunoimpregnace tau protildtkou
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Hlavni klinické priznaky:
a.disinhibice

b.apatie

c.ztrata empatie

d.zména chovani pfi jidle
e.stereotypni chovani
f.exekutivni dysfunkce
Neuropsychologicky profil:
a.vyznamna exekutivni dysfunkce
b.deficit teorie mysli

c.redukce empatie

d.socialni impraxe

e.re¢, pamét, praxe uchovany
Neuropatologie:

atrofie predniho cingula, insuly,
striata, amygdaly, hypotalamu a
talamu

Asociované varianty v genech:
MAPT, GRN, C9orf72

Hlavni klinické priznaky:
a.nonfluentni vahava rec
b.redukovana délka vét
c.Cetné fonemické chyby
d.Casté gramatické chyby
e.agramatismus, apraxie reci
Neuropsychologicky profil:
a.nonfluentni mluva
b.gramatické chyby
c.rozvlacnost

d.porozuméni usetfeno
e.lehka exekutivni dysfunkce
f.pamét a v/s funkce usetieny
Neuropatologie:

dominantni atrofie dolni ¢asti F
laloku, tau-pozitivni inkluze a
TDP-43 patologie

Asociované varianty v genech:
nejsou znamy
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Hlavni klinické priznaky:
a.rec fluentni ale chuda
b.sémantické parafazie
c.rozvlacnost

d.anomie

e.defekt porozuméni
f.syntax a gramatika usetreny
g. zména chovani pfi jidle

h. obsesivni-kompulzivni chovani

Neuropsychologicky profil:
a.ztrata porozumeéni sloviim
b.¢asté pouzivani ,slovni vaty”
c.zachované porozuméni vétam
d.dyslexie a dysgrafie

e.v/s funkce usetfeny
Neuropatologie:

atrofie levého TLA i TL pravé hemi-

sféry, atrofie orbitofrontalniho a
okc1p|taln|ho kortexu, TDP-43

ink e a tau R-amyloidova a a-

cwvanammn!el vgen
@ SOU umu( :‘Ealuckmnu
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Hlavni klinické p¥iznaky:
a.Behavioralni alterace
b.disinhibice

c.Obsesivni chovani
d.prosopagnosie
e.Prostorova dezorientace
f.Poruchy paméti

g. Casova dezorientace
h. anomie, porucha vybaven
Neuropatologie: B
atrofie pravého TLi FLa TL
hemi- sféry, FTLD-TDP/C,
tau-MAPT, TDP/A a B typy |
Asociované varianty v ge
nejsou znamy i




Tauopatie/4R tauopatie

Rada autorit soudi, Ze 4R tauopatie jsou vlastné etiologicky koherentnim kontinuem
(podobné jako je definovano kontinuum LBD a alzheimerské); toto kontinuum je tvoreno
témito jednotkami, prficemz klinicky definovanymi jednotkami jsou jen prvni dveé:

Progresivni supranuklearni paralyza
Kortikobazalni degenerace
Globularni glidlni tauopatie

Nemoc s argyrofilnimi zrny
Tau-astrogliopatie starnoucich

Neurobiologicka, zobrazovaci a neuropatologicka data sugeruji predstavu, ze Sireni K
izoforem 4R-tau proteinu indukuje vznik neurodegenerativniho procesu a propagaci tau’;
patologie mechanismem jednotnym pro vsechny uvedené nozologické jednotky. 1

Na zakladé selektivni vulnerability CNS (definované pravdépodobné geneticky
determinovanou susceptibilitou) potom patologicky vzorec (, pattern®) distribuce 3
neurodegenerativniho postizeni indukuje vznik nékterého z typl 4R tauopatie.
PSP CBD GGT AGD ARTAG Whitwell 2023
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. 50um

Neurologicka klinika a Centru|

4 50um 300pm

- - - - - —  ———— n
Lékarské fakulty Univerzity PalacReno v Facultas Medicinae ,
' FAKULTNI NEMOCNICE

Fakultni nemocnice Olomouc Universitas Palackiana
Olomucensis OLOMOUC




: " Al fpaitie/4R tauopatie
Patologie 4R tauopatii je charakterizovana pritomnosti nékolika , hallmarks*, typickych
pro toto kontinuum a jednotlivé jeho fenotypy:

PSP

A: tufted” astrocyt
B: globosni neurofibrilarni klubko

C: oligodendroglialni ,,coiled body“

D: astrocyticka plaka

E: neuronalni kortikobazalni téliska

F: ,threads” a ,coiled bodies”

G: Gaillyas - pozitivni argyrofilni zrna
H: tau-pozitivni zrna a ,pre-tangles”

I: ,coiled bodies”

J: globuldrni astroglidlni inkluze

K: sférické nukledrni inkluze

L: globularni oligodendroglidlni inkluze
M: subpialni ARTAG

N: subependymalni ARTAG

O: ARTAG v bilé hmoté
P: perivaskularni ARTAG
Q: ARTAG v Sedé hmoté

3
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Tauopatie/4R tauopatie
Progresivni supranuklearni paralyza (PSP, Steele-Richardson-Olszewski disease) je termin,
ktery je zastresujici pro 8 fenotypl neurodegenerativni 4R tauopatie:

PSP — Richardsonuiv syndrom (PSP-RS)

PSP s predominantnim parkinsonismem (PSP-P) o
PSP — ,,pure akinesia with gait freezing” (PSP-PAGF) ‘:
PSP — kortikobazalni syndrom (PSP-CBS) i
PSP s predominantnim postizenim recCi a mluvy (PSP-AOS, PSP-PNFA) '
PSP s predominantni frontotemporalni dysfunkci (PSP-FTD) 4
PSP s cerebellarni ataxii (PSP-C) '
PSP s primarni lateralni sklerézou (PSP-PLS) e '

Jednotlivé fenotypy se podle poznatk( z velkych klinicko-patologickych studii a 1
prospektivnich kazuistik od sebe lisi nejen inicialni klinickou manifestaci, ale také W
naslednym klinickym pribéhem, progresi a trvanim nemoci. ¢

MozZnost koexistence vice fenotypl u jednoho pacienta a mala specificita klinické g
symptomatiky mohou stale vytvaret klinické diagnostické dilema. :
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Al  tauopatie
~ Jednotlivé fenotypy PSP reflektuiji distribuci patologickych tau zmén v mozku a patrné i
~ jejich kontinualni progresi:

A Key to anatomical structures B PSP-PorPAGF C Richardson’s syndrome, PSP-P, or PAGF
XY
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D Richardson’s syndrome, PSP-P, or PAGF E Richardson's syndrome

PSP-CBS

Kovacs 2019
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AN ERRRT A

Tauopatie/4R tauopatie
Progresivni supranuklearni paralyza se u prakticky vSech fenotypt (kromé PAGF)
manifestuje priznaky, které jsou typické az patognomické:

parkinsonsky syndrom s dominantni rigiditou
porucha chtlize charakteru apraxie chize
posturalni instabilita s nahlymi pady

paréza vertikalniho konjugovaného pohybu bulbli smérem vzhtiru a
apraxie otevreni vicek nebo blefarospasmus

kognitivni deteriorace s dominanci exekutivni dysfunkce/subkortikalni demence 4
dysarthrie, dysfonie, dysfagie '
ziravy pohled (staring gaze) i

Dale lze vybavit specifické , frontalni“ prfiznaky:
utilizacni chovani

imitacni chovani g
priznak tleskani (clasping sign) -
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KI|n|cka diagnosticka kritéria ,nova“ (Hoglinger et al. 2017, ¢eska verze Mensikova 2018)

B1: Mandatory
inclusion criteria

B2: Mandatory
exclusion criteria®

B3: Context dependent
exclusion criteria®®

Fakultni nemocnice Olomouc

1. Sporadic occurrence*
2. Age 40 or older at onset** of first PSP-related symptom***
3. Gradual p of PSP-related

Clinical findings

- Predominant, otherwise unexplained impairment of episodic memory, suggestive of AD

2.P i otherwise ic failure, e.g., orthostatic hypotension (orthostatic reduction in blood
pressure after 3 minutes standing > 30 mm Hg systolic or > 15mm Hg diastolic), suggestive of multiple system
atrophy or Lewy body disease

MDS-PSP Kklinicka diagnosticka kritéria — hlavni klinické znaky

(Hoglinger et al. 2017, Armstrong 2018)

Funkéni domény

Nizi jistota (Urovéh 3)

(Uroven 2)

Vysii jistota (Urove 1)

3.P i otherwise visual inations or in alertness,
suggestive of dementia with Lewy bodies ) Okulomotoricka 03: Casté zaskuby nebo | O2: Zpomaleni O1: Paréza

4t otherkis upper and lower motor neuron signs, dysfunkce apraxie otevirani oénich vertikédlnich sakad vertikélniho pohledu
suggestive of motor neuron disease (pure upper motor neuron signs are not an exclusion criterion) ' <

5. Sudden onset or step-wise or rapid p of in conj with ing imaging or — — vicek . _ .
findings, suggestive of vascular etiology, autoimmune encephalitis, metabolic encephalopathies, or prion disease Posturilni nestabilita | P3: Pull-test > 2 kroky P2: Tendence k padu pfi | P1: Opakované

6. History of encephalitis ) (do 3 let) smérem dozadu pull-testu neprovokované pady

7. Prominent appendicular ataxia AKineze A3: Parkinsonismus A2: levodopa-rezistentni, | Al: Postupny freezing

o

Identifiable cause of postural instability, e.g., primary sensory deficit, vestibular dysfunction,
severe spasticity, or lower motor neuron syndrome
Imaging findings
1. Severe leukoencephalopathy, evidenced by cerebral imaging
2. Relevant structural abnormality, e.g., normal pressure or obstructive hydrocephalus; basal ganglia, diencephalic,
mesencephalic, pontine or medullary infarctions, hemorrhages, hypoxic-ischemic lesions, tumors, or malformations
Imaging findings
1. In syndromes with sudden onset or step-wise progression, exclude stroke, cerebral autosomal dominant
arteriopathy with subcortical infarcts and leukoencephalopathy (CADASIL) or severe cerebral amyloid angiopathy,
evidenced by diffusion-weighted imaging (DWI), fluid attenuated inversion recovery, or T2*-MRI
2. In cases with very rapid progression, exclude cortical and subcortical hyperintensities on DWI-MRI suggestive
of prion disease
Laboratory findings
1. In patients with PSP-CBS, exclude primary AD pathology (typical CSF constellation [i.e., both elevated total
tau/phospho-tau protein and reduced B-amyloid 42] or pathological 3-amyloid PET imaging)
In patients aged < 45 years, exclude
a. Wilson’s disease (e.g., reduced serum ceruloplasmin, reduced total serum copper, increased copper
in 24 hour urine, and Kayser-Fleischer corneal ring)
b. Niemann-Pick disease, type C (e.g., plasma cholestan-38,5a,6B-triol level, filipin test on skin fibroblasts)
c. Hypoparathyroidism
d ;

N

(e.g., B

. Levine Critchley, McLeod disease)
e. Neurosyphilis
In rapidly progressive patients, exclude
a. Prion disease (e.qg., elevated 14-3-3, neuron-specific enolase, very high total tau protein [>1,200 pg/mL],
or positive real-time quaking-induced conversion in CSF)
b. Paraneoplastic encephalitis (.g., anti-Ma1, Ma2 antibodies)
In patients with suggestive features (i.e., gastrointestinal symptoms, arthralgias, fever, younger age, and atypical
neurological features such as myorhythmia), exclude Whipple’s disease (e.g., T. Whipplei DNA polymerase chain
reaction in CSF)
Genetic findings®
1. MAPT rare variants (mutations) are no exclusion criterion, but their presence defines inherited, as
opposed to sporadic PSP.
2. MAPT H2 haplotype homozygosity is not an exclusion criterion, but renders the diagnosis unlikely.
3. LRRK2 and Parkin rare variants have been observed in patients with autopsy confirmed PSP, but their
causal relationship is unclear so far.
4. Known rare variants in other genes are exclusion criteria, because they may mimic aspects of PSP
clinically, but differ neuropathologically; these include
a. Non-MAPT associated frontotemporal dementia (e.g., C90rf72, GRN, FUS, TARDBP, VCP, CHMP2B)
b. PD (e.q., SYNJ1, GBA)
c. AD (APP, PSEN1, PSEN2)
d. Niemann-Pick disease, type C (MPC1, NPC2
e. Kufor-Rakeb syndrome (ATP13A2
f. Perry syndrome (DCTN1)
g
h
i
J
k.

14

~

. Mitochondrial diseases (POLG, mitochondrial rare variants)

. Dentatorubral pallidoluysian atrophy (ATN1)

i. Prion-related diseases (PRNP)

j. Huntington’s disease (HTT)

. Spinocerebellar ataxia (ATXN1, 2, 3, 7, 17)
U

(s tfesem +/- asymetrii+/-
dominergni odpovidavosti

prevazné axialni
akineticko-rigidni

pii chizi do 3 let

Ve

parkinsonismus
Kognitivni dysfunkce C3: Kortikobazélni C2: Frontalni C1: Poruchy
syndrom kognitivni/behavioralni feci/jazyka (naPPA
pfiznaky nebo progresivni AoS

Legenda: MDS — International Parkinson and Movement Disorder Society:
naPPA — nonfluentni/agramatické varianta primarni progresivni afazie: AoS — apraxie feci

MDS-PSP klinicka diagnosticka kritéria — prevazujici fenotypy
(Hoglinger et al. 2017, Armstrong 2018)

PSP-RS PSP-PGF PSP-P PSP-F PSP-OM PSP-SL PSP-CBS PSP-PI
Pravdépodobny (Olnebo 02) | (Olnebo02) | (O1nebo02) | (O1neboO2)
+ + + +
(PlaeboP2) Al (A2 nebo A3) c2
Moiny 02 Al o1 Ol nebo 02) (01 nebo
+ + 02
P3 c1 +
C3
Pripominajici o0 (A2 nebo A3) 2 02 nebo 03 c c3 Plnebo P2
+ + +
(P2 nebo P3) (03,P1,P2, | (03 zeboP3)
€1,¢2,cc,
CC2,CCs,
cc4

Legenda: PSP=progresivni supranuklearni paralyza: PSP-RS= PSP-Richardsonuv syndrom:
PSP-PGF= PSP-progresive gait freezing: PSP-P= PSP-parkinsonimus: PSP-F=PSP-dominujici
frontalni symptomatika; PSP-OM=PSP-dominujici okulomotoricka porucha: PSP-SL=PSP-
dominujici porucha fe¢i nebo jazyka (speecl/language disorder): PSP-CBS=PSP-
kortikobazalni syndrom: PSP-PI=PSP-posturalni instabilita. CC1, CC2, CC3 a CC4 oznacuji
dalsi podpurné klinické znaky: CC1 — neodpovidavost na levodopu: CC2 — hypokineticka,
spasticka dysartrie: CC3-dysfagie; CC4-fotofobie
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Tauopatie/4R tauopatie

Kortikobazalni degenerace (CBD) je v sou¢asném pojeti klasifikace 4R tauopatii dalSi ¢asti
kontinua; manifestuje se asymetrickym parkinsonskym syndromem, ktery nejevi tendenci
k symetrizaci ani pfi dlouhodobém pribéhu.

Klasicka fenomenologicka definice charakterizovala CBD jako onemocnéni, u kterého je
pritomen hemiparkinsosky syndrom bez tfesu spolu s kortikalni symptomatikou na stejnéi¥

stranég, tj. ze stejné hemisféry.

Pri pozdéjsich klinicko-patologickych korelacnich studiich vyslo najevo, Zze CBD je chybné 4
diagnostikovéno ai v 60% pFl’padG resp ie u 60% pacientd, u kter{/ch byla stanovena '

V soucasném konceptu 4R-tau kontinua se CBD manifestuje nékterym ze 4 fenotypu

CBD - kortikobazalni syndrom (CBD-CBS) 3 1
CBD - Richardsonuv syndrom (CBD - R) f;;" i

CBD - frontalni behavioralni syndrom (CBD-FBS) =
CBD - behaviordlni varianta FTD (CBD-bvFTD)
CBD — syndrom zadnl kortikalni atrofle (CBD PCA)

Neurologicka khmka a Centrum klinickych neurovéd

Lékarské fakulty Univerzity Palackého v Olomouci Facultas Medicinae ’
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/4R tauopatie

3 'Kartikobazélnl' degenerace (CBD) ma jako patologicky korelat:

A

typickou 4R-tauopatii

f £
ol Ry P E‘ T N
F < AN - = Tha S ko
N ' ] A 2 -z -’{5“,‘.,
U 2 RN
4 N x5 X L T
& e Y r <

4R-tauopatii s atrofii CC 4R-tauopatii s TDP-43 patologii

CBD-CBS CBD-RS PSP-RS Aashiea y hoiw

B C o‘w‘ ¢ J i e
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Tauopatie/4R tauopatie

Kortikobazalni degenerace se nejcastéji manifestuje kortikobazalnim syndromem, ktery je
fenomenologicky jedinecny: spojuje klinické znamky postizeni kortexu a bazalnich ganglii
téze hemisféry. Po vétsSinu trvani nemoci je v klinickém obraze pfitomno:

1. Hemiparkinsonsky syndrom s dominanci bradykineze a rigidity: 2%
Rigidita byva od zacatku onemocnéni velmi vyrazna, tres byva jen zfidka a spiSe $
atypicky a nepravidelny; hypomimie je symetricka i

2. Symptomy poruchy kortikalnich funkci, motorickych i kognitivnich: 4
kortikalni myoklonus '
kortikalni tres i
akralni dystonie, zejména na HK f. ’
porucha senzitivity (hemihypestézie, hemianestézie, hemidysestézie) {
motoricka apraxie nebo ideomotoricka apraxie postizenych koncetin i i
»alien hand“ nebo ,alien limb“ pfiznak na postizené HK -
faticka porucha (senzoricka, expresivni nebo smisena afazie) ,!_ : ‘7
alexie, agrafie, agramatismus, amuzie 5

demence kortikalniho typu

Neurologicka klinika a Centrum klinickych neurovéd

Lékarské fakulty Univerzity Palackého v Olomouci Facultas Medicinae ,
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 tauopatie
obazalni degenerace

Corticobasal Degeneration and Its
Relationship to Progressive Supranuclear
Palsy and Frontotemporal Dementia

Bradley F. Boeve, MD," Anthony E. Lang, MD,* and Irene Litvan, MD?

Table. Proposed Criteria for the Diagnosis of the Corticobasal Syndrome

KI|'n|cka diagnosticka kritéria (Boeve 2003, ceska verze Mensikova 2015)

Klinicka diagnostickd Kkritéria kortikobazilniho syndromu (Boeve BF, Lang AE, Litvan L
Corticobasal degeneration and its relationship to progressive supranuclear palsy and frontotemporal
dementia. Ann Neurol 2003; 54: S15-S19)

1. Zakladni charakteristiky:

Core features
Insidious onset and progressive course
No identifiable cause (eg, tumor, infarct)
Cortical dysfunction as reflected by at least one of the following:
Focal or asymmetrical ideomotor apraxia
Alien limb phenomenon
Cortical sensory loss
Visual or sensory hemineglect
Constructional apraxia
Focal or asymmetric myoclonus
Apraxia of speech/nonfluent aphasia
Extrapyramidal dysfunction as reflected by at least one of the following:
Focal or asymmetrical appendicular rigidity lacking prominent and sustained 1-dopa response
Focal or asymmetrical appendicular dystonia
Supportive investigations
Variable degrees of focal or lateralized cognitive dysfunction, with relative preservation of learning and memory, on neuro-
psychometric testing
Focal or asymmetric atrophy on computed tomography or magnetic resonance imaging, typically maximal in parietofrontal
cortex
Focal or asymmetric hypoperfusion on single-photon emission computed tomography and positron emission tomography,
typically maximal in parietofrontal cortex +/— basal ganglia +/— thalamus

e Pozvolny zacatek a progresivni pribéh
e Nepritomnost jiné identifikovatelné pficiny

Kortikdlni dysfunkce vyjdadiend alespori jednim 7 ndsledujicich:
e fokalni nebo asymetricka ideomotoricka apraxie

alien limb syndrom

kortikalni somatosenzoricky deficit

vizualni nebo somatosenzoricky neglect syndrom

konstrukéni apraxie

fokalni nebo asymetricky myoklonus

feCova apraxie/non-fluentni afazie

Extrapyramidovd dysfunkce vyjdadiend alespori jednim 3 ndsledujicich:

o fokalni nebo asymetricka rigidita koncetin bez odpovédi na podani L-DOPA
e fokalni nebo asymetricka dystonie koncetin

2. Podpurné nilezy:

e ruzné rozsahly stupen fokéalni nebo lateralizované kognitivni dysfunkee, s relativné
zachovanou paméti a schopnosti uceni.

o fokalni nebo asymetricka atrofie pfi CT nebo MR vysetfeni mozku, s maximem v F-P oblasti

e fokalni nebo asymetricka hypoperfuze pii SPECT nebo hypometabolismus pii PET vysetieni,
typicky s maximem v oblasti F-P kortexu, nebo/a bazélnich gangliich nebo/a thalamu.

Neurologicka klinika a Centrum klinickych neurovéd

Lékarské fakulty Univerzity Palackého v Olomouci
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3R+4R-tauopatie

Tuto skupinu tvori 1 patologicky definovana jednotka, primarni vékem navozena
tauopatie, a 2 klinicky definované jednotky: chronicka posttraumaticka encefalopatie a
Alzheimerova nemoc. Patologie 3R+4R tauopatii je heterogenni a vyplyva z heterogenity
jejich klinické manifestace.

Neurologicka klinika a Centrum klinickych neurovéd
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| 3R+4R-tauopatie
Primarni vekem navozena tauopatie (PART) se prakticky ve vSech pripadech manifestuje
jako velmi mirna kognitivni porucha (¢asto se ani nezjisti), kontrastujici s vyraznéjsi
poruchou paméti. BEhem progrese onemocnéni muze kognitivni deficit progredovat do
obrazu MCI, ale nikdy by neméla dosahnout Urovné stredni demence. Osobnost je

zachovana prakticky bez deficitu. Zcela specifickym pfiznakem je dominance subjektivnihg
. Ve 7. 0 v v v 7 . 7 . « Vv Vi 2 f“"
pocitu poruchy paméti, ktery je vsak v béZzné seniorské populaci velmi Casty. ¥
~
Patologickym korelatem je jen mirna mozkova atrofie, pritomnost NFT a dalSich tau- i
specifickych zmén v kortexu i subkortikalné, s relativni absenci depozit B-amyloidu.
peme PR Ao Defnite PART ADNC I BET0 (beta-amyloid) | i
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3R+4R-tauopatie

Chronicka posttraumaticka encefalopatie (CTE) je koncept stary asi tficet let, ktery se
vyvinul z jednotky ,dementia pugilistica“, ktera je popisovana jiz v uebnicich z konce 19. a
zacatku 20. stoleti (Gowers, Lewandowsky). Az s rozvojem ultrastrukturalnich metod bylo
zjiSténo, ze se jedna o tauopatii, jejiz rozvoj a klinickda manifestace jsou vazany na
opakovand, vétsi i mensi uzaviend traumata mozku, jimz je (pozdéjsi) pacient exponova

Neurolog: Vliv hlavi¢ek na zdravi je prokazany

Zatimco postoj vétsiny fotbalistl ke zdravotnim rizikim hlavickovani je spise
preziravy, odbornici to vidi jinak. ,,Osvéta je nepochybné potreba, prakticky se
o tom mezi lidmi nic nevi,* fekl Deniku prof. MUDr. Petr Kanovsky, prednosta

neurologické kliniky Fakultni nemocnice Olomouc.

Podle néj studie jednoznacné ukazuji na souvislost hlavi¢ek a chronické
posttraumatické encefalopatie (CPTE). ,, Tyto studie prokazuji dokonce i vliv
zarazeni hrace (tedy herni pozice jako utocnik, obrance) a délky hracské kariéry
na vék manifestace a tizi onemocnéni. Vliv hlavickovani studie zkoumaji ¢

N\, isohledem na pramérny pocet ,hlavicek“ béhem zapasu i béhem rutinniho
" tréninku,“ popsal Kafovsky.

Nasledky mohou byt velmi vazné. ,,CPTE se projevuje nejcastéji jako demence
tzv. Alzheimerova typu, jinou terminologii tzv. kortikalni demence,* rekl
Karnovsky.

Odmita i Casty argument, Ze dnesni mice jsou pry mnohem bezpecnéjsi nez staré
koZené. ,,To je samozfejmé nesmysl. Dnesni mice sice nejsou kozené a
nenabyvaji na hmotnosti ,,zmokfenim*, nicméné finalni impakt predmétu je
funkci nejenom hmotnosti, ale i rychlosti, jakou se pohybuje. A dnesni mice se
pravé v dusledku vyrazné nizsi hmotnosti pohybuji mnohem rychleji,“ varoval.

Resenim by bylo postavit hru hlavou mimo hru, podobné jako hru rukou, jenze to
je zatim vzhledem k postoji fotbalové verejnosti nepruchodné. ,,Myslim, ze
v soucasné dobé je to prakticky neresitelné,“ konstatoval profesor Kariovsky.
Acta Neuropathologica (2023) 145:371-394
hitps://doi.org/10.1007/s00401-023-02540-w
Denik, 25. 10. 2021
X
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REVIEW

Chronic traumatic encephalopathy (CTE): criteria
for neuropathological diagnosis and relationship to repetitive head
impacts
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Lékafské f Dennis Dickson'" - Victor E. Alvarez'>*% . Jonathan D. Cherry"2* . Kurt Farrell® - Morgane Butler? -

Facultas Medicinae Madeline Uretsky? - Bobak Abdolmohammadi? - Michael L. Alosco®? - Yorghos Tripodis®®” - Jesse Mez>* -
- . Universitas Palackiana Daniel H. Daneshvar*'2!1¢
Fakultni nemocnice Olomouc Riversifas Palaciians FAKULTNI NEMOCNICE q

Olomucensis oLomMouc




3R+4R-tauopatie
Chronicka posttraumaticka encefalopatie (CTE) je patologicky charakterizovana vyraznou a
progredujici atrofii, zejména frontdlnich a tempordlnich lalokd, spolu se zvétSenim rohu
komor, atrofii thalamu, hypothalamu a mamilarnich téles, ztencenim septum pellucidum a
corpus callosum a depigmentaci locus coeruleus a substantia nigra; atrofie mozecku neni
¢asta ani typicka. g

Stage |

Stage |l

Stage |lI

Stage IV
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3R+4R-tauopatie

Chronicka posttraumaticka encefalopatie (CTE) je mikroskopicky typickou tauopatii s
cetnou pritomnosti NFT a dystrofickych neuritl s ,threads”, ,pretangles” a ,tufted
astrocytes” tato patologie je ubikvitarni a lze ji najit v kortexu, subpialné, v bazalnich
gangliich a v kmenovych jadrech; reaktivni glidza (pfevazné mikroglie) se nachazi
perivaskularné v bilé hmoté.

Neurologicka klinika a Centrum klinickych neurovéd
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‘3R+4R-ta uopatie

Chronicka posttraumaticka encefalopatie (CTE) se klinicky manifestuje nejcastéji
kognitivni poruchou spolu s poruchou paméti, kromé toho muize byt pfitomen
behavioralni syndrom. Jednotna, konsenzuadlni klinicka diagnosticka kritéria neexistuji, v
referencnich studiich byla v poslednich letech pouzita rizna kritéria, existuje jen NINCDS
konsenzus z roku 2021. Kromé této manifestace je popisovan parkinsonismus a progreswn

mozeckovy syndrom.

Study

Mandatory
Condition

Symptoms

Symptom Duration/
Progression

Comments

Jordan [20]

Exposure to
repetitive head
impact events

Two or more symptoms:

e  cognitive and/or behavioural
impairments;
cerebellar dysfunction;
pyramidal or extrapyramidal
tract symptoms

At least one year, in the
absence of new head
trauma

Diagnosis can be supported by
neuroimaging

Montenigro
etal. [19]

Exposure to
head trauma
events

At least one core symptom:

. cognitive decline;
. behavioural impairment;
. mood disturbance

Two supportive features:

e  motor signs, impulsivity,
anxiety, apathy, paranoia,
suicidality

At least one year;
Progressive course, or
delayed onset.

Diagnostic criteria should be
applied after the exclusion of
other conditions that could
account for the symptoms.

Reams et al.
[16]

Exposure to
repetitive head
impact events

Cognitive decline, confirmed by
neuropsychological testing

Longer than two years;
Progressive course, late
symptom onset.

Provides classification for
TES/CTE according to the
predominant symptomatology
and based on symptoms
progression.

NINDS

Consensus

[21]

Neurologicka klinik:
Lékarské fakulty Univerzity

Fakultni nemocnice Olomouc

Exposure to
repetitive head
impact events
originating
from contact
sports, military
service, or other
causes

e  Cognitive impairments,
episodic memory, and /or

. executive functioning,
and/or

. neurobehavioural
dysregulation.

Ve

Progressive course

Facultas Medicinae
Universitas Palackiana
Olomucensis

Progressive course of the
symptoms not fully accounted
for by any other neurologic,
psychiatric, or medical
conditions.
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R+4R-tauopatie
Alzheimerova nemoc (AD) je v rdmci sou¢asného konceptu povazovana za kontinuum,
které zahrnuje nékolik fazi kontinualni progrese zakladniho patologického procesu,
reflektované v kontinualni progresi klinické symptomatiky, od preklinické AD po rozvinutou
a klinicky zavaznou demenci.

4 —Ap
Tau-mediated neuronal injury dysfunction
——— Brain structure

m— NMemory
Clinical function

Normalni, bez znamek onemocnéni  Bez zndamek kognitivni poruchy MCI Demence
Prodromalni (genetické) stadium Preklinické stadium Pocatecni stadium Lehka Stiedni Zavaina

e
A
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3R+4R-tauopatie

Alzheimerova nemoc ve finalni fazi kontinua, tj. rozvinuté demence, se mlze manifestovat
pod klinickym obrazem ¢étyr hlavnich fenotyp:

Typicka AD

55-80% pripadu

Stejnd denzita NFT v
hippokampu a asocia¢nim
kortexu

Vicedoménovy amnesticky
syndrom

Vysoka naloz R-amyloidu v O
kortexu, méné v MT a P
Velké mnozZstvi WMH
APOEe4 genotyp Casty
Vysoky podil Lewyho a
TDP-43 patologie

Casty vyskyt CAA

AD s minimalni atrofii
Priblizné 15% pfipadu
Zadna nebo minimalni
atrofie Sedé hmoty

Stredni vék zacatku i konce
nemoci

Prevaha AR patologie, jen
nevyrazna tau patologie
Znamky redukce mozkového
metabolismu P

Porucha paméti srovnatelna
s limbickou AD

Velmi pomala progrese

CAA s obrazem small vessels
disease
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Dominantné limbicka AD
9-20% pfripadu

NFT predominantné v
hippokampu

Z4vaznd atrofie MTL

Vyssi vék pri zacatku/smrti
Amnesticky syndrom
Pomala progrese

Vysoka naloz R-amyloidu ve
F a P kortexu

Velké mnozstvi WMH
APOEe4 a MAPT H1H1
genotypy Casté
hippokampalni skleréza
Casta TDP-43 patologie
Vzacny vyskyt CAA
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i Gl

zheimerova nemoc je patologicky charakterizovdna pritomnosti nékolika typ(
degenerativni patologie: tauopatie, B-amyloidopatie, Lewyho patologie a TDP-43 patologie.
Dominantni je u vSech fenotyp( pritomnost prvnich dvou.
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»
“u.

yndrom prekryvajici se neurodegenerace je relativné novy koncept, ktery reaguje na
casty patologicky nalez vice obraz( u pacient( s klinicky definovanym fenotypem, ktery
koreloval s validovanymi klinickymi diagnostickymi kritérii.

| kdyZ se tato kategorie debatuje déle nez deset let, dosud nebyly jednoznacné definovany
ani klinické fenotypy, ani prototypy patologickych obraz(; taxonomie také dosud nebyla
stanovena.

Je pravdépodobné, Ze vicecetna patologie je pfitomna u vice nez 80% pripadu. '
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A total of 23 gene loci have been identified in association
with Parkinson’s disease (PD), but the neuropathological
background has been described in only a few of them. We
had recently an opportunity to study the pathological find-
ing in case of atypical parkinsonism associated with rare
sequence variants in the FBXO7 and VPS35 genes: the neu-
ropathology associated with variants in these genes has not
yet been described [9]. All steps of the study were approved
by the local ethics committee of the University Hospital
Olomouc.

This case was a member of a family with positive his-
tory of parkinsonism: the family originated from an area
of the Czech Republic with a proven increased prevalence
of parkinsonism [2, 8]. As described in our previous paper,
the patient was an 83-year-old man who had atypical par-
kinsonism with a phenotype of progressive supranuclear
palsy—parkinsonism (PSP-P) with onset at the age of 66 [1]
(see Video). The disease manifested initially with the signs
typical for L-DOPA responsive idiopathic PD and gradually

Electronic supplementary material The online version of this
article (https://doi.org/10.1007/s00401-018-1923-y) contains
supplementary material, which is available to authorized users.

B4 Katefina Mensikova
katerina.mensikova@fnol.cz

Department of Neurology, Faculty of Medicine
and Dentistry, Palacky University, University Hospital, L. P.
Pavlova 6, 775 20 Olomouc, Czech Republic

Department of Pathology. Faculty of Medicine and Dentistry,
Palacky University, University Hospital, Olomouc,
Czech Republic

Department of Medical Genetics, Faculty of Medicine
and Dentistry, Palacky University, University Hospital,
Olomouc, Czech Republic

Klinisches Institut fiir Neurologie, Medizinische Universitit
Wien, Vienna, Austria

progressed. Ten years following the disease onset, the bul-
bar symptoms. apraxia of gait, tendency to sudden falls,
supranuclear gaze palsy, blepharospasm with apraxia of lid
opening and executive dysfunction developed: finally, the
typical clinical pattern of PSP-P was present. There were no
clinical features suggestive of diffuse Lewy bodies, such as
REM sleep behavior disorder, visual or auditory hallucina-
tions, or fl ions of symp ‘When molecular genetic
examination was performed, rare sequence variants of the
vacuolar protein sorting 35(VPS35) gene (c.102+33G> A,
rs192115886) and the F-box only protein 7(FBXO7) gene
(c.540A > G, rs41311141) were identified in heterozygous
state by massive parallel sequencing using Ion Torrent tech-
nology and confirmed by Sanger sequencing. The VPS35
¢.102+33G> A gene variant was also confirmed in the
patient’s cousin, who has late-onset Parkinson’s disease with
the usual phenotype [1]. Effect of this intron variant was
tested using in silico predictive tools Human Splicing Finder
and NetGene2. NetGene2 tool indicated possible breaking of
acceptor splicing site. Ent ilencer predictors ind d
possible breaking of splicing enhancer motif. Therefore, we
could presume a probable variant effect on the splicing.
Using the Human Splicing Finder and the predicted possible
new splicing enhancer site, the variant FBXO7: ¢.540A>G
located in the coding sequence was evaluated as likely
benign according to ClinVar. Similar to the VPS35 variant,
the impact on RNA splicing can be expected. Pathogenic-
ity of the identified variants remains to be proven, further
functional studies are warranted as well.

After the patient died, a detailed neuropathological
examination of the brain was conducted. At autopsy. the
brain showed mild diffuse atrophy, the substantia nigra and
locus coeruleus were depigmented (Fig. 1a). The 5 pm-thick
sections of formalin-fixed paraffin-embedded tissue from
specific regions of the brain were examined: frontal, tem-
poral, parietal, occipital, and motor cortices, cingulate
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