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Nacrt predavanja

Kaj je tremor?
Klini¢ni pristop k diagnozi tremorja

Najpogostejse oblike tremorja v klini¢ni praksi

Zdravljenje tremorja



e RitmicCne, sinusoidne oscilacije dela telesa

* [zmenicna kontrakcija agonistov in
antagonistov

KaJ J€ * Pozor, pri mioklonusu ni ritmic¢ne aktivacije

tremor? agonistov/antagonistov, pac pa je tremor,
zaradi narave mioklonusa, iregularen,
aktivirajo se agonisti in antagonisti v razlicnih
fazah
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[Opazovanje

S 0 ‘ Oé N . e Pozicija dela telesa pri katerem se
Coov . tremor pojavi (npr. pri tremorju v rokah,
k N |C N v mirovanju, posturalno, kineticni,

intencijski tremor)

0 r| Sto p k e Del telesa, ki se trese — fokalni,

segmentalni, hemitremor, generalizirani

naclentu s tremor

e Frekvenca tremorja

tremorjem e Amplituda tremorja

Etiologija tremorja
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FIG. 2. Activation conditions and related nomenclature. The terms action tremor and kinetic tremor are frequently used interchangeably, but they

have different meanings.

Bhatia ef al. 2017



Rest tremor

Postural

tremor

Kinetic
tremor

Parkinson’s disease Head tremor

Drug-induced parkinsonism

Vascular parkinsonism (rest tremor very rare)
Progressive supranuclear palsy (rest tremor rare)
Multiple system atrophy (<10% of cases)
Spinocerebellar ataxia (esp. SCA 2, 3)

Functional (psychogenic) tremor

Enhanced physiological tremor

Drugs”*

Toxins (mercury, toluene, solvents)*
Metabolic disturbance (hyperthyroidism,
Cushing’s syndrome)

Essential tremor

Neuropathy™

Dystonia™

Task-specific tremors

Parkinson’s disease

Multiple system atrophy (60% of cases) Palatal
Spinocerebellar ataxia (esp. SCA 12) tremor
Fragile X-associated tremor/ataxia syndrome

(FXTAS)

Orthostatic tremor

Functional (psychogenic) tremor

Chin tremor

Jaw tremor

Cerebellar disease (demyelination, haemorrhage,
degenerative, toxic)’

Holmes tremor'

Wilson'’s disease’

Functional (psychogenic) tremor

Essential tremor (uncommon)

Dystonia

Cerebellar disease (titubation)

Third ventricular cysts (bobble-head doll
syndrome)

Spasmus nutans

With congenital nystagmus

Labyrinthine fistula

As part of tic disorder
Head banging in children

Hereditary geniospasm
Parkinson’s disease

Parkinson’s disease
Dystonia
Essential tremor (rare)

Essential

Symptomatic

With ataxia

Functional (psychogenic) tremor

Edwards, Stamelou, Quin, Eéhatia 2016
Parkinson's Disease and other Movement Disorders



Pomembni element;
anamneze pri
diagnosticiranju
tremorja

Kdaj se je zacCel? Starost?
Kako se je zaCel — akutno, subakutno, kroni¢no?

e Kateri del telesa se trese?

Kako se Siri (npr. Zacel se je v vratu, nato v desni, pa v
levi roki)?

Ali se slabsa skozi ¢as (dinamika)?
Sprozilni dejavniki?

Ucinek zdravila, oz. druge substance (npr., kofein,
alkohol, nikotin)

Kaj ga poslabsa (npr. Tremor pri dolo€enih gibih telesa)?
Kaj ga izboljsa?

Drugi nevroloski znaki (npr. bradikinezija)?

Drugi sistemski znaki (npr. tahikardija)?

Druzinska anamneza?



Pregled
pacienta

V mirovanju — pacient se mora sprostiti popolnomal!

Posturalno — roke predse z in brez kognitivhe obremenitve; roke pokrci v
komolcih, kazalce da pred nosom kot, da bi ju skusal dotakniti.

Med gibanjem — test prst-nos. Terminalni in intencijski tremor.

Tremor pri pisanju

Tremor pri risanju spirale

Ali bi lahko slo za mioklonus?

Drugi nevroloski znaki (npr. Parkinsonizem, znaki okvare malih
mozganov)



. ParkinsonCheck™ http://www.parkinsoncheck.net/pc/index.html

Predstavitev

Namen in navodila za uporabo aplikacije

Poskusno risanje

Poskusno risanje Arhimedove spirale
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© Testiraj se © Testiraj se
Opravi spirografsko testiranje Opravi spirografsko testiranje

Testiraj se

Opravi spirografsko testiranje

Rezultati

Seznam opravljenih testiranj in moznost posiljanja rezultatov

Nastavitve

Nastavitve aplikacije

ecure — kinsoncheck.net C, AA Not Secure — kinsoncheck.net ¢
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TSH, T3, T4, Folna, Vit. B12

Pri maljsih kot 45 let — baker, ceruloplazmin v krvi,

Da 'a k||n|éne baker v 24 urnem urinu
oreiskave

Slikovna diagnostika — katera (CT, MRI, DatSCAN,
FDG/PET-CT) in kdaj?

ElektrofizioloSke — EMG, akcelerometrija, spirografija
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tremor syndromes

|
| 1 1 1 1 1

- task and ] tremor with
action or rest S e orthostatic :
focal tremors position specific prominent others
tremor tremors e .
tremors additional signs
voice, head, I_ writing, sports rima dystonic functional
— ET and ET plus |~ jaw, face, ol i | 5 il — Y —
musicians orthostatic tremors tremor
others
isolated essential palatal pseudo- parklns.onlsm indeterminate
— segmental |~ — , — associated |
- tremor orthostatic tremor
action tremor tremors
isolated rest | intention
tremor tremor
o ar Holmes tremor
— physiologic —
tremor

— myorhythmia

symptomatic
palatal tremor

FIG. 3. Axis 1 tremor syndromes. Tremor syndromes are listed in this figure according to the predominant presenting symptoms.
Bhatiagf al. 2017



* Parkinsonova bolezen — Stetje denarja
* Fleksijski tremor palca
* Ekstenzijski tremor palca — distonija!

* Pronacija-supinacija podlahti, abdukcija-addukcija noge,
tremor brade!

* Tremor glave! Cave! — Lahko je referiran tremor iz

Tre MOor Vv drugege dela telesa. Ce ni, potem zelo verjetno ne gre za
. . PB
mirovd nJ U * Poslabsa se ob kognitivni obrementivi

* Druge motnje, denimo hipertiroidizem lahko poslabsajo
tremor pri PB '

* Drugi tremorji, npr. Nevropatski tremor, rubralni in
cerebelarni tremor lahko imajo komponento v mirovanju,
vendar je le-ta Sibkejsa kot posturalna ali kineti¢na

komponenta!

o 14



* Tremor v mirovanju — 3-4Hz

Druge Obl | ke * Posturalni tremor — 6-8Hz
tremorja Prl * Tremor, ki se ponovno pojavi (re-emergant) —

PR 3-4Hz



Tremor v mirovanju pri drugih klinicnih

entitetah

MSA, PSP,
Wilsonova
bolezen, SCA2,
SCA3

N

-

.

Nevropatski,
cerebelarni,
rubralni tremor,
mioklonus...

\

)




Posturalni tremor

* FizioloSki tremor
* Esencialni tremor
e Zdravila in strupi (npr. nikotin, alkohol, svinec)

* Metabolne motnje (hipertiroidizem, Cushungov sindrom, bolezni
jeter)

* Nevropatski tremor (senzorimotori¢na demijelinizacijska IgM
paraproteinemicna, anti-MAG, vendar tudi pri CIDP in dednih
polinevropatijah — CMT!). Pri nevropatskem tremoriju je treba
biti pozoren na psevdoatetozo!

* Fragilni X kromozom, SCA-12, Wilsonova bolezen, PB!, familijarni
kortikalni tremor

17



Posturalni
tremor —
Sindrom
esencialnega
tremorja

* Simetricen, na zgornjih okoncinah, redko v

mirovanju, lahko tremor glave in glasu, f=8-
10Hz

* Lahko se zacne tako zgodaj v otrostvu, kot pri

starejsih
* 300/100.000, M>Z
* + druzinska anamenza
* Dober odgovor na alkohol

* PocCasi progresiven



Essential tremor Essential tremor plus: Tremor with the character-
1) isolated tremor syndrome of bilateral upper istics of ET and additional neurological signs of
limb action tremor uncertain significance such as impaired tandem
2) at least 3 years’ duration gait, questionable dystonic posturing, memory
3) with or without tremor in other locations (e.g., impairment, or other mild neurologic signs of
head, voice, or lower limbs) unknown significance that do not suffice to make
4) absence of other mneurological signs, such as an additional syndrome classification or diagnosis.
dystonia, ataxia, or parkinsonism. ET with tremor at rest should be classified here.

Exclusion criteria for ET and ET plus

e Isolated focal tremors (voice, head)

e Orthostatic tremor with a frequency >12 Hz
e Task- and position-specific tremors

e Sudden onset and step-wise deterioration

Pazite pri diagnosticiranju ET!

Diagnoza je prepogosto hitro postavljena — vsak posturalni tremor ni ET!
Bhatia gt al. 2017



Posturalni
tremor —

Distonicni
tremor

e Asimetricen

* Distonija v istem delu telesa kjer je tremor
ali

* Distonija v drugem delu telesa (“tremor z
distonijo”)

* Lahko se poslabsa ob dolocenih opravilih
("task specific tremor”)

* VVelikokrat odvisen od polzaja telesa



Table 5.2 Factors that help to distinguish between essential and
dystonic tremor

Essential Dystonic tremor
tremor
Amplitude Small and Large and variable—sometimes
constant described as ‘jerky’
Symmetry Symmetrical Asymmetrical
Dystonia Not present Often present
Position Not present Tremor often worse in
specificity particular positions
Task Not present Tremor often worse in
specificity performance of particular tasks
Family history Majority of Not uncommon
cases
Improvement Often dramatic Can occur
with alcohol
Response to Often good Usually little response

propanolol

21



Kineticni
tremor

* Velikokrat gre za cerbelaren, torej intencijski
tremor. Cave — terminalni tremor!

* Okvara cerebelotalamicnih potil

* Pridruzeni drugi znaki okvare cerebeluma —
nistagmus, disdiadohokineza, ataksija hoje

* Etiologija — toksi¢na, ishemicna,
demijelnizacijska, heredodegenerativna,
paraneoplasticna



Holmesov
tremor

e “Rubralni” tremor (okvara mozganskega
debla)

 Posturalni, kinetic¢ni, vendar tudi v mirovanju

* Tremor pri Wilsonovi bolezni je prototip
Holmesovega tremorja



* Najpogostejsa oblika funkcionalnih motenj
gibanja (“FND”)

e Akutni zacetek

, . * Prevsmerjanje pozornosti vpliva na
Funkcionalni znacilnosti tremorja (sprememba frekvence,

tremor amplitude tremorja)

* Pomembno ga je odkriti saj je lahko zelo lepo
odziven na zdravljenje

I
/
7’
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Ortostatski
tremor

 Visokofrekvencni tremor ob vstajanju 13-18 Hz,

* Tremor ob vstajanju s frekvenco <13Hz (npr. 8-9Hz) -
> psevdoortostatski: iS¢emo znake distonije in/ali
ataksije — SCA3

* Se ga ne vidi, se ga pa lahko ¢uti ali sliSi (zvok
helikoptra, pri psevdoortostatskem zvok lokomotive)

Objektivizacija z poliEMG (zadostuje tudi povrsinski
EMG)

Pacient ob vstajanju pade nazaj v stol, ko shodi pa
lahko normalno hodi brez padcev

VCasih odreagira dobro na clonasepam ali na
levodopo

Off label — GMS Vim talamusa /



Tremor glave

* DA-DA, ali NE-NE tremor glave

 Lahko tudi mesana oblika

* DistonicCni ali cerebelarni

* Head bobbing -> cista tretjega ventrikla

* Spasmus nutans



* Oromandibularni tremor
* Distonija

e Lahko tardivni tremor ali PB

Tremor * Ne ga zamesat s familijarnim tremorjem
o .. _ brade — geniospazmom - (ponavadi ponoci,
Ce|J usti lahko avtomutilacija, fiziolosko gre za

mioklonizme), vezan na 9 kromozomu, 9qg13.
Lahko odgovor na terapijo z botulinskim
toksinom. '

/
7
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 Guillain-Mollaretov trikotnik (inferiorna
oliva, nucleus ruber in kontralateralni
nucleus dentatus)

* Esencialni -> klikanje v usesu, m.tensor veli
palatini, hipertrofija inferiorne olive

Palatinalni * Sekunadrani -> brez klikanja v usesu,
tremor m.leyator ve_ll palatini, ni hipertrofije
inferiorne olive

* Sindrom PAPT (progresivne ataksije s
palatinalnim tremorjem) '

* GFAP, POLG, Nevrofertinopatija
* Therapija: klonazepam, valproat in botulin /

> 4
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Na kaj biti
pozoren pri
klinicni
diagnozi
tremorja’

* Mioklonus (pozitiven, negativen, segmentni,
mioklonus zaradi okvare korenine)

* Hemifacialni spazem
* Epliepsia partialis continua

* Mioritmija



* Medikamentozna

- Levodopa (za PB). Tremor pri PB, Zal v€asih
ne odregaira na levodopo!

- Za tremor-dominantno obliko PB
triheksifenidil (antiholinergik) je (Se vedno)
. ucinkovit! Tudi za distonijo
Te rapija - Propranolol, klonazepam, primidon,
topiramat, gabapentin

* Fokalni tremor - > botulinski toksin

* Globoka mozganska stimulacija ventralnega '
intermedialnega jedra talamusa

* MRI voden fokusiran ultrazvok /
P 4

_ 30



GMS za tremor

Internal capsule

. . . Brain Orientation
Brain Orientation
Internal capsule

Left hemisphere, 3389 lead,
Fibers of posterior limb of unipolar contact 1
internal capsule coursing
lateral to Vim

Red

nucleus CNill

Pulvinar A
nerve roots °

Stimulation spread into
posterior limb of internal
capsule

©Medironic 2010 ©Medtronic 2010

GMS ViM (Tremor) GMS STN (Parkinsonova bolezen)
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Propranolol*

e Available as generic (10 mg, 40 mg, 80 mg, 160 mg), (80 mg,
slow release), (160 mg, slow release).

e Starting dose is 10-20 mg tds, or slow release 80 mg once daily.

¢ Dose should be increased by 30 mg every 2 weeks to reach 30-60
mg tds, if tolerated, or slow release 80 mg bd.

e Maximum dose 320 mg daily.

e Main side effects include postural hypotension, bradycardia,
nightmares, insomnia, and impaired erections. Propranolol is
contraindicated in those with a history of asthma or heart failure.

Primidone*

e Available in 250 mg tablets (scored).

e Starting dose is 62.5 mg once daily. Increase by 62.5 mg every
week to reach 250 mg bd or tds, if tolerated.

e Maximum dose 1.5 g daily

e Main side effects are sedation, ataxia, nausea, and rash. Elderly
patients are very sensitive to side effects. Reduce the dose very
slowly when withdrawing after chronic administration.

Gabapentin

Clonazepam

¢ Available in 500 micrograms (beige) or 2 mg (white) tablets.
Tablets scored twice.

e Starting dose is 250 micrograms once daily (125 micrograms in
the elderly).

¢ Increase every week by 250 micrograms to reach 500
micrograms to 1 mg bd or tds

* Maximum dose 4-6 mg daily.
e Main side effects are sedation, depression, and fatigue.

Topiramate

e Available in 25 mg (light yellow), 100 mg (yellow), and 200 mg
(salmon) tablets. Also as Topamax® Sprinkles (15 mg capsules).

e Starting dose is 25 mg daily. Increase by 25 mg every 1-2 weeks
to reach 50-100 mg bd.

e Maximum dose 400 mg daily, although can go to 800 mg daily.

e Main side effects are sedation, poor memory, speech disturbance,
nausea, abdominal pain, and weight loss. Acute myopia due to
secondary closed-angle glaucoma has been reported, usually in the
first month of treatment.

¢ Available as generic tablets of 100 mg and 400 mg, or as 100 mg
(white) and 300 mg (yellow) capsules and 600 mg and 800 mg

tablets.

e Starting dose is 100 mg once daily. Increase by 100 mg every 4

days to reach 300-600 mg tds.
e Maximum dose is 2.4 g daily (800 mg tds).
¢ Main side effects are sedation, dizziness, headache.

Edwards, Stamelou, Quinnghatia 2016
Parkinson's Disease and other Movement Disorders



