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EIZATOIH

Tpépog zivat n akovata puBu) TaAdvtwaon HEPous TOU OWRATOG, Kat aToTEAEl TV
IO KOV KWV TIKT Statapay.

ATtoTEAE [ HEPOG TWV PAIVOTUTIIKWY XAPAKTNPLOTIKWVY (TLY. vOoog [Tdpxivaov) 1j T
povadik| kA ekdAwon mtaboAoyikwy Kataotdoewv (Y. (Slomadiig Tpopog).

LU Ve JE TIS TeEAeuTales odnyies, £ToL 6Twe autég kabopiotnkav amd tn Siedvr
etoupela <nTik@v Sratapaywv ( opdda epyasiag yia tov Tpopo g SieBvolg staupeiag
[Taprivoov kat kivntikwv Statapaywv-IPMDS) (Bhatia KP, Deuschl et al.-2018), o
Tpépog tadvopeitar pe Bdomn Vo afoveg: Ta KAVIKA XXPAKTNPLOTIKG TOU TPOHOU
(¢Eovag 1) kot v vmokeipevn attoAoyia Tov Tpopov (dEovag 2).

J Wiomaev¢ TpOHOG amoTeAel pia aTd TIC MEPIOTOTEPO HEAETNUEVEG UTIEPKIVITIKES
Sratapay £6. ZOHEWVA HE TA IO TTPOCEATA KPLTHPLA, OTIWS ava@EPOVTaL KL TTpaTdvw
(Bhatia KP, Deuschl et al.-2018), mapdyetat katd v kivnon aAAd kat o€ 8éom, elvat
TPOHOG XaunAoy UPoug Kat ouxvoTTaS Kupiwg 8-12Hz, evromiiOpuevos o€ au@oTEpQ Ta
(Ve Grpt, Katd BAom CUPPETPIKG, 0AXG Kal o€ GAAQ PEPT TOU GWHATOG, OTIWE TO
KEQAAL T @V Kat Ta KA&Tw dxpa. Exet Stdpkeia TovAdylotov 3 xpovia Kat amovoia
(tAZwv veupodoykwyv onpelwv (Ty. Suotovia, Tapkiveoviopds, atatia). MapovoidleTal
orTavia Kat oty npepia, xwpls va mtapovotdlel aAday£g ot ouxvotn T 1 To Vg katd
™ Sldpxeia AAAwV Kivioewv (Tr.x. BaAAotikn kivion iSlov 1} GAAov dxpov).

AvtiBera, 0 TAPKIVOOVIKOS TPOpOG TapovotaleTal o€ Npepia, elvat katd kavova
UOVUHETNOG HE HOVOTIAELPY EvapEn 0TO Avw AKPO, KATW dKpo, TWywva 1| YAwoo«,
XuA6TEPN S oLV BWG ouxvoTTag (4-7Hz), oTapatd katd v kivion yu va
erntcvep@aviotel on véa B€om Tou dkpov pe dArote dAdov BabBpol xpovokaBuoTépnon
(re-emerzence).

VoA 10 1998, n opdda epyaciag ™ SteBvoig etaipeiag MEPKIVOOV KL KV TIKGDV
Slatapay wv yix Tov tpopo (Deuschl et al.-1998), Eexwpioe T1g €€ Vo ovtdmTES: TOV
duarovikd Tpopo o omolog eivat TpOpOS oV evroTileTal 6TO SUGTOVIKO PHEAOS TOV
(TWPCCTOC Kat TOV TPOpO Tov oxetiletal pe Suotovia, o omoiog evromiletal o€ pn
buaTovid pEAog atdpov mov tdoyet and Svotovie. Mmopei va epgaviotel o
YEVIKEUREVT, TUNUATIKN 1) E0TIaKY, TpwToTad elte Ssvtepomadr) Suotovia. [Tpdkettat
kuplwg y.o Tpopo Bécews, oL dpws pmopel va cupBel e npepia 1y akdpa kat o€ kivnom,
0TTWG ETING Kol 0€ OUYKEKPLPEVT SpaotnplotnTa (task specific tremor). EEagaviletat
HE cloBnikd Tpuk (geste antagoniste), (Elbe R.-2013) kat pmopel va umtépyouv BEGeLg
o1tov avtog Sev tapdyetal (null point). MepapPavel KIVoELS amOTONES Kat
OTATPUWSELKES, Elvat AppuBPOG oXETIKA e TO VP0G aAAd Kat T GLUYXVOTNTA TOL, TTOU
pitopel v kupaivetal amd 4Hz éwg 12Hz pe v mAgoYm@ia Twv TEPITTWOEWY VX
ropoiveran petadd 6Hz kot 8Hz (Jedynak et al.-1991). Oswpeital XapaKINPLOTIKO TNG
mpwToTaBous Suotoviag kabwg omdvia epaviletal og Seutepontadn SuoTovika
oHVEPOLLN, HE CUYVATEPT) EVTOTILOT) TO KEQAAL Kl AtydTEPO oLYVY] TO Avw AKPO, HE
MOOOCTA CUXVOTNTAS ERQAEVIONG TIOV KupaivovTal arnd 17-34%, o€ SL1a@opETIKES
peAétee (Berardelli A. et al.-2013; Pandey S. & Sarma N.- 2016; Helmich RC et al -2018).
T npdooata avabewpnuéva kpimpla g opdadag epyaciag ™g SteBvois etaipeiag
[TXpKrvoov Kat KivnTikwy Statapayxwv yix Tov tpopo(Deuschl, Bhatia K. et al-2018),
BlevplvovTag Tov 0pLopd - KaBwe AoVY TALOV Yiat CUVEPOHX - AVAPEPOLV TIWG
duotovikd Tpopmdn ovvdpopa eivatl avtd To omoia cuvdualovv Tov TPOHO Ko TN
duorovic we kuplapya xapaxtmplotikd. E§axoAovBel va umtdpyet o Staxwplopnds petagy
Suorovicol Tpdpov Kal Tpdpov oxetiléuevou pe Suatovia.



Mapoia cutd, 0 SuaTovikdg Tpopog efakoAovBel kal vTodiaytyvwokeTal, 181k o€
TEPUTTWOELS TIOU QUTOG UTTOPEL vt Ao TEAETEL CUUTTWUA TIPWIHOTEPO TNG SuoToviag, pe
TOV WUYOYEVT TPORO Vo amoTEAEL TN ouYVOTEPT EVEAAXKTIKY Sidyvwon Tou SuoToviKoU.

ZKOIToZ

ToOKELTCUL YIX HLX GUYKPLTIKTY TIPOOTITIKY) NAEKTPOQUOLOAOYLKT] HEAETT) TOU SUGTOVIKOU
JE TOV TIOPKIVOOVIKO Kal TOV L8Lomadn) TpOpo, 08 KATAGTACELS N)pEpiag Kal o€
Bl opeTikéS KAVIKEG CUVOTKEG.

Omosg £xet 0N ava@epBel Tapamdvw, 0 SUGTOVIKOS TPOHOG ATOTEAEL I OXETIKA VEX
SrayvwoTikr ovToTTa, TS 0TolaS T YUIVOTUTIKA XAPaKTNPLOTIKE cuveyilouv Kat
fpoupyodv Slaopodiayvwatikd TpoBApaTa, LE TOV YUXOYEVY] TPOHO Vo amOTEAEL TN
GUYVOTELT EVOAAAXKTIKT SLdyvwon yix Tov uaTtovikd Tpopo. MoAAEg peréteg £xouv 1161
oy oAnBel He Ta NAEKTPOPUOIOAOYIKA XAPUKTIPLOTIKA TOU SUGTOVIKOU TPOHOU,
mpocTiabdvtag va tov meptypaldouy (Rivest J. and Marsden C.D.- 1990; Jedynak et al.-
1991; Poewe W et al.-2000) aAAd& kat va avadeifouv Ta Slaitepa xapakmpLoTikd Tou
Tov Eexwpiovv amd Toug dAAoug Tpopovs (Rivest J. and Marsden C.D.- 1990; Jedynak et
al-1991; Poewe W et al.-2000). Katd T S1dpKELX QUTWV TWV KATAYPAPWY CUXVA
XPMoLoToLElTaL SLPOPETIKOG CUVSVAGHOS SOKIUATLWOV ATIO £V GUVOAD KALVIKWY
ouvBnkov Tov £youv amodeiytel éwg onpuepa, Wiaitepa xpriopeg o Slaopodidyvwaon
TV PUXOYEVOV UTTEPKIIMTIKWV Slatapaywv (Hallet M. et al-2003; Hallet M.-2010;
Apartis E.-2013; Brittain JS, Brown P. et al.-2016; Schwingenschuh P. & Deuschl G.-2016).

LNV TTo.povoa PEAETN TTPOKELTAL VA YIVEL KATAYPA@PT) TwV TPOHWY KaTd T Sidpreila
HAWV TWV KAWVIKOV SOKIHATLOV TToU €XouV £ws onpepa amacyoAnael ™ BBAoypapic.
Dnwg avagépnke Kat vwpitepa, TPOKELTAL YL TIG KAWVIKEG CUVBTKES TTOU
XPNOLLOTOL0VVTAL KXTh BAoT 0TI§ HEAETES LTIEPKIVN TIKWY Statapaywv. Elvat
Soxipaoizg ot omoieg £xouv xpnopomomBel 0To oUVOAS TOUg o€ PEAETES TOV YUXOYEVN
TPOHOV. L& PEAETES CAAWV TPORWSWY cLVEPOHWY, £xouv XxpnoipomomnBel £wg Twpa
Siagoperikol cuvduaopol AUTWV TWV SoKIHAoLWY, AAAG TOTE TO 6UVOAS Toug TNV (Sia
HEAETI).

216)06 UG NG HEAETNG EIVAL 1) KATAYPAQT] TNG CUHTIEPLPOPAS TWV TPOHWY GTO
o1VOA0 TV SOKIHAGLOV HE oKOoTO TN Snpovpyla plag pratapliag
TIAEKTPO(UOLOAOYIKWY SoKIpaoiwy Tov Ba pmopel va cupariel o Sidyvwon
TPOPWEGY GUVEPORWY OTT KALVIKY) TIPAKTIK.

ME©CACZ

i perét Ba cupmepAn@Bouv Tpeis opddes aoBeviv: TovAdyiaotov 20 acBeveig pe
Suotovucd tpdpo, 40 acBeveig e 1Slomab kat 40 pe Tapkivoovikd Tpopo. O
CUPRETEN OVTES ATOTEAOVV AGOEVELS TWV EEWTEPIKWV LATPEIWV KIVI TIKWV Slatapay v
1§ VEUPOAOYIKTG KALVIKTIG TOU AtytvijTelou voosokopeiov. H Stdyvwon twv tpopwy ot
GACUG TONG oUPpETEYOVTES ExeL TeBEl pe Bdom Ta kpiTpLa TG SteBvoiis eTaupeioag
KivqTikay Statapaywy (opdda epyasiag ywa tov Tpépo ™ SteBvous etaipeiag
kv Tk v Statapaywv) (Deuschl et al.-1998).

T Ty katerypagn) B xpnopomomBel emTayvVoLopeTpo, To omoio Ba TomobeTelTaL
0770 TEPLIOOTEPO TrdoYOV dvw dKkpo Tou aoBevi). To akptBég onpeio TomoBeong Ba



(I0QACIJETAL TNV EKAOTOTE QOPA, AVEAdYWS NG KATAVOUTS TOU TPOHOU £TOL (VOTE Va
ETTUYYOVETAL T TTL0 a§LOTILOTN KaTaypa@n.

Toaurdypova, Ba Kataypa@etal n puiky SpacmpoTyta puikov opadwy kot Twv §Uo
(I Grpwov, HE TN XP1 0T EMUPAVELAKOD NAEKTPOHVOY PO LATOG.

H Sudprzia kataypapns kaBe Sokipaciag Ba sivat 30 SeutepOAeTTa EVEK) 1] KATaypa@y
¢ ctabzpdmTag Tov TPopoL Ba yivel o€ 4 oelpég Twv 30 SsuTeporémTwy (CUVOALKY
Bidprela Kataypa@ng 2 Asmtd).

B vmroiloyileTal N TeTpaywviky pila ™S HEOTIC TMNG TWV TETPAYWVWY TOU TPOHOU

(EMS, root mean square) w¢ pETpo NG éVTaOMG TOU TPOHOU of KABe ouvbrkm. I
ouvExele Ba Sievepyeltat @acpatiky avdivon katd Fourier (FFT, fast Fourier
transform) twv emoxwv twv 30s kat Ba vmoloyiletal n koplx ouxvétnta (PF, peak
frequency), n péon ovyvomrta (MF, mean frequency) kat ouxvOTnTA CUYKEKPLHEVOU
pepoug tou @aopatog (FF, fractile frequency). H FF avtimpoowmevel ekeivny ™)
oUYVOTTA KATW ao v omola BplokeTal To epBadd cUYKEKPIUEVOU TTOGOGTOV.

To kKAwixd okéAog ™G peAé s Ba mephapBdver Ty afloAdynomn Tou TpoOpoU pe Bdaon
™V kA lpeka tpdpov Fahn-Tolosa-Marin (FTM Tremor scale) kaB¢ emiong
Snpoypapikd atoeia, otkoyevelakod Lotopkd, Evapn kat Stdpkeia vooou Kal
PADUAKE UTLKT] OYWYT] TWV CUUUETEXOVTWV.

LTATIZTIKH ANAAYZH

Ao ot e€uyBeiloeg mapapetpol (RMS, PF, MF kot FF) gAeyxBoUv wg tpog v
KAVOVIKO TN T TG KaTavopig Toug Ba yivouv 800 18mv avaAdoss:
1. ZUyKpLOT NG EMLPPOTS TWV SLAQOPETIKWY TUVOTKDOV ETGVW OTIC TAPAUETPOUS
TpopoL vTOS k&Be opddag (within group analysis ywa DT, ET 1} PD) pe repeated
measures ANOVA
2. ZOykpiom S emipponis TS aoBévelag ot kaBe mapapeTpo Tpopov (between groups
anzalysis) i€ one way ANOVA.
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INTRODUCTION

Tremor is defined as a movement disorder characterized by an involuntary rhythmic
sinusoidzl oscillation of a body part and it is the most common movement disorder.

't can be part of the phenotype or the unique clinical manifestation of a disorder.
According to the International Parkinson and Movement Disorder Society [IPMDS] and
the new consensus criteria for classifying tremor disorders (Bhatia KP, Deuschl et al.-
2018), tremor classification has two main axes: clinical features (Axis 1) and etiology
(Axis 2).

Zssential tremor is an isolated tremor syndrome of bilateral upper limb postural or
kinetic trzmor, with or without tremor in other locations (e.g., head, voice, or lower
limbs}, at least 3 years’ duration and absence of other neurological signs, such as
dystonia, ataxia, or parkinsonism. It is a tremor of low amplitude and frequencies 8-
12Hz. 1t can be rarely seen at rest and remains consistent regarding frequency and
amplitude during other movements (movement of the tremulous or another body part).

On the contrary, parkinsonian tremor is typically a 4- to 7-Hz rest tremor of the hand
(“pill-rolling” tremor), lower limb, jaw, tongue, or foot. This is called classic
parkinsonian tremor. Other types of tremor may coexist in patients with parkinsonism,
such as postural or kinetic tremor with the same or different frequency as the rest
tremor. The subsidence of rest tremor may be followed by delayed re-emergence of
tremor when a new limb posture is sustained (re- emergent tremor).

n 1998, International Parkinson and Movement Disorder Society - IPMDS (Deuschl et
al.-1998), distinguished two tremor entities: dystonic tremor, which is the tremor in the
body par: affected by dystonia and tremor associated with dystonia (TAWD), if dystonia
and tremor are found in different body parts. It can be seen in generalized, focal or
segmental, primary either secondary dystonia. Dystonic tremor share an asymmetric
postural or kinetic appearance and have a greater tendency to vary with different
postures (null point) or voluntary motor tasks (task specific tremor) than other tremors.
By definition, it starts at or after dystonia onset. It disappears with sensory tricks (geste
antagoniste) (Elbe R.-2013). It is spontaneous, oscillatory, rhythmical, although often
inconstant and jerky patterned movement produced by contractions of dystonic muscles
olten exacerbated by an attempt to maintain primary (normal) posture, with larger and
less consistent amplitude than ET and with a frequency range from 4Hz to 12Hz (most
common frequency range 6-8Hz) (Jedynak et al.-1991). It is considered to be a
manifestation of primary dystonia, as it is a rare characteristic of secondary dystonic
syndromes, with most common appearance on head or upper limb. Manifestation of
tremor ir dystonia varies between 17-34% in different studies (Berardelli A. et al.-2013;
Pandey S. & Sarma N.- 2016; Helmich RC et al -2018).

According to the new consensus criteria (International Parkinson and Movement
Disorder Society - IPMDS) (Deuschl, Bhatia K. et al-2018), dystonic tremor syndromes
are tremor syndromes combining tremor and dystonia as the leading neurological signs,
including dystonic tremor and tremor associated with dystonia (TAWD).

Nevertl eless, dystonic tremor is still an underdiagnosed entity, mostly when it comes
earlier than dystonia, whereas functional tremor is the most common alternate
diagnosis for dystonic tremor.



PURPOSE

'tis a longitudinal electrophysiological study of dystonic, parkinsonian and essential
tremor in rest and various clinical conditions.

There is a variety of studies regarding electrophysiological characteristics of dystonic
tremor (Rivest J. and Marsden C.D.- 1990; Jedynak et al.-1991; Poewe W et al.-2000).
During a!l these recordings, it has been used a different combination of clinical
conditions which seem to be extremely useful for the differential diagnosis of functional
movement disorders (Hallet M. et al-2003; Hallet M.-2010; Apartis E.-2013; Brittain JS,
Brown P. et al.-2016; Schwingenschuh P. & Deuschl G.-2016).

All thesz clinical conditions have been used in the diagnosis of functional tremor.
Regarding other tremor syndromes, many of them have been used during
electrophysiclogical recordings, with a different combination in every study, but never
all the conditions in their entirety in one study.

The aim of the present study is the recording of different tremors during all clinical
conditions which are mentioned in literature, in an attempt to create a battery of
electrophysiclogical tests which could contribute to the diagnosis of tremulous
disorcers in every day clinical practice.

METHOD

'n the present study, there will be included 20 patients with dystonic tremor, 40
patients with essential tremor and 40 patients with parkinsonian tremor, all meeting
accepted clinical criteria (Deuschl et al.-1998). The participants are patients from the
outpatient movement disorders clinic of Eginition Hospital.

An accelerometer will be used for the recordings, placed on the most tremulous body
part of each patient. Surface EMG will also be obtained from both upper limbs’ muscles
groups. The duration of each recording will be 30s. Each 30s epoque will be analyzed
using fast Fourier transform (FFT) and the following parameters will be calculated: root
mean sqrare (RMS), mean frequency (MF), peak frequency (PF) and fractile frequency
(FF).

The clinical part of the study will include evaluation of tremor, using Fahn-Tolosa-
Marin tremor Scale (FTM), as well demographic information, family history, medication
and disease duration of the participants.

STATISTICAL ANALYSIS

Repeated measures ANOVA will be used to compare the influence of clinical conditions
on the parameters of tremor (RMS, RF, MF, FF) (within group analysis for DT, ET and
PT) and cne-way ANOVA to compare the influence of disease on tremor’s parameters
(betwezen groups analysis).



