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# # 5474168830: MAJOR MEDICINE

KEYWORDS: TREMOR / PARKINSON’S DISEASE / ESSENTIAL TREMOR /

KINEMATIC STUDY / GYROSCOPE
SITTHI PETCHRUTCHATACHART: KINEMATIC ANALYSIS OF TREMOR IN
PARKINSON’S DISEASE AND ESSENTIAL TREMOR. ADVISOR: ASSOC. PROF.
ROONGROJ BHIDAYASIRI, M.D., 95 pp.

Objective: To measure and determine the tremor characteristics which able to
distinguish Parkinson’s disease and Essential tremor by using our developed device.

Introduction: Tremor is the most common clinical presentation in patients with
Parkinson’s disease(PD) and essential tremor(ET). Although rest tremor often found in PD and
essential tremor characterized by bilateral postural and kinetic tremor. There are still have clinical
overlaps and also cause diagnostic confusion in these two disorders.

Methods: 19 PD and 14 ET patients were enrolled at movement disorders clinic,
Chulalongkorn Hospital, Thailand. Tremor was recorded by three-dimensions gyroscopic device
which attached to proximal phalanx of index finger. The signal processing utilized fast Fourier
transform, and RMS angular rate (deg/s), RMS angle(deg), peak frequency(Hz) and peak
magnitude(deg/s) were included as variables in the analysis.

Results: The demographic data such as age, sex and disease duration in both disorders
were not different. There were significant higher of Fahn-Tolosa-Marin TRS scores in PD than
ET. PD patients had higher RMS angular rate, RMS angle and peak magnitude than ET in all
axises (P<0.05) in rest and postural position. Rest and postural peak frequency tended to be lower
in PD than ET. In PD, rest tremor had higher RMS angular rate, RMS angle and peak magnitude
than postural and kinetic tremor while in ET had predominant kinetic and postural tremor. The
axis analysis showed rest and postural tremor in PD had higher RMS angular rate, RMS angle
and peak magnitude in X-axis than Y and Z-axis (P<0.05) which compared to ET that had no axis
predominant.

Conclusions: Our results confirmed that rest tremor is associated to PD as in the clinical
finding. Interestingly, we found the predominant X-axis tremor in rest and postural positions are
important feature which can distinguish PD from ET, further study with larger subjects is needed

to confirm this finding.

Department: Medicine Student’s Signature

Field of Study: Medicine Advisor’s Signature

Academic Year: 2012
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1) iiﬂﬂt}lu Parkinsonism-plus llﬂl,!,f;
1.1.) Multiple Systems Atrophy (MSA)
Lﬂlﬂiﬂﬁﬁmmlﬁammiwuuﬂiwamwmmwuu 5095z UVUsranon lulia
cmm“l,v?v:ﬂwmﬂummmﬂﬂﬂmmﬁ 119Un10 (bowel and bladder dysfunction) 191U
HUAAALTIpIINANURUAMYAIIAOUNINI (orthostatic hypotension) 1A FTFANTHNIANS
0AD0Y (sexual dysfunction) ﬁjﬂaﬂiﬂ MSA nfiomaauiiu parkinsonism (MSA-P) %58

ataxia (MSA-C) UaZ01NUDIMINAUNAYDY Pyramidal systems I¥U spasticity, brisk deep
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tendon reﬂexes presence of Babinski’s sign Ll81¢ pseudobulbar palsy Vlﬂy ueﬂmﬂf:ﬁqmewu
ANUHAnA mumiueu (REM sleep behavioral disorders) N1311819 (stridor, vocal cord
dystonia) Lo fﬂﬁﬂau Ulﬂf]ﬂﬂf]f]

1.2.) Progressive Supranuclear Palsy (PSP)

157 PSP T@emwﬁluﬂau Classic PSP #308nFenilafifoni Stecle- Richardson-
Olzewski Syndrome ua1mimu‘ﬂueﬂmuemﬂmmi parkinsonism ﬂfJﬂ’JHJWﬂﬂﬂGlmu
nIInNavNgNA IﬂElﬂ’ﬂllNﬂﬂﬂ@]i]“’ﬁlliﬂﬂﬂﬁ@ﬂ@nl’lﬂyﬂ:'la\‘i (slow saccade) GHSJSJW]'JEJﬂTﬁ
ﬂaaﬂm"lﬂ“lm*fm] mma1m‘5mmmmaemﬂuummQﬂeu (Vertlcal gaze palsy) 1a892A
HalnAveINIINaenNaIal (downward gaze) mﬂmmaeﬂmmu (upward gaze) HaZITA-

9

111mammNﬂﬂﬂmmmﬁﬂaeﬂmuma $U1  (horizontal gaze palsy) wﬂaeiuiiﬂuuﬂm

v

mmwwﬂmmmmamuua MINTIRINOUVIT) mfuwmwmhemmimmflmwmgmﬂum
vosmailulsn uonnniifeonwudnuae mmﬁmiwmﬂaymu,ueﬂeu,mn retrocollis laA e

Tulagiiulsa psp mmimu,meemﬁu%ﬁ@aem%eﬂwmwﬁﬂ Faunazaiiai
msauinlsanazMsaeUaLeIAeNIs i nIRLANANTY  uazdeeniidnyazeinsaslaiu-
o (overlaping) ﬁ’uﬂéﬂiﬂﬁluq”lgﬁﬂ;m

1.3.) Corticobasal Syndrome (CBS)

dulsaitanumdofaduluisiog  Basal ganglion 1Az Cortex
“NﬂTi@l‘i?m‘I/]NWEﬂﬁTﬂEﬂﬂ NUANHUE ‘UEN cortical and basal ganglion degeneratlon W‘]J’JFJ
Iﬁﬂuu@ﬂmﬂ% YUBINT parkmsomsm um 92391 cortical dysfunctions ¥U aprax1a W30
cortical sensory loss e Taswneinis parkinsonism Frvgfiomsmnfinalanianii
waziinlunevausnesalilalh ueﬂ%mf:ﬁqmﬁ]wummﬁﬂﬂﬂammmiﬂaaﬂaﬂ@ﬂﬂmw
iudyae increased latency of horizontal saccade CINLLGIﬂGlNﬂmﬂﬁmwﬂﬂﬂ@lﬂlmmiﬂa@ﬂ
aﬂmwwu“luisﬂ PSP &4 lANa1IM 1A

1.4.) Dementia with Lewy bodies (DLB)

WioBn¥eniluonn Diffuse Lewy body disease TuTsafiLenaIneInts
parkinsonism 1o ﬁjﬂaa%ﬁmmiﬁﬂﬂﬂﬁmm cognition aouaia Taoanmeludusnued
malulsn FwAnA199INIE cognitive dysfunction TitAalulsAMIAUY  (Parkinson’s
Disease Dementia) c‘f;qﬁmﬁ@”lmjﬂaﬂﬁﬁmmsmeﬂiﬂm{ﬁuﬁummuwmeﬂ ﬁjﬂaﬂ DLB #n¥
mﬂmﬁumwwaeu(visual hallucination) W30 psychosis G‘f;qmmiméwﬁymmﬁﬂfmm
nndlaavseomAanneiilssin  mu mahladmieniany (Dopaminergics  and

Neuroleptics Hypersensitivity)

2.) Tsﬂnqu Heredodegenerative diseases"
v 9 ] v v
Tsnlunguildulsaszuulsyenmi@euiilinanionean1aiugnisy
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c'f;qfcmm'auﬁmmﬁnymzmia'w&mawwﬁuﬁﬂiﬁu"l@:ﬁaﬁy

2.1.) Autosomal Dominant (AD) !,6];‘1! Huntington’s disease (Juvenile onset),
Spinocerebellar ataxia (SCA), Neuroferritinopathy {82 PLA2G6 associated neurodegeneration
(PLAN) ifuay

2.2.) Autosomal Recessive (AR) m;u Wilson disease, Panthothenate kinase
associated neurodegeneration (PKAN), Aceruloplasminemia, Neuroacanthocytosis Huau

2.3) X-linked LGD"L! Fagile-X associated tremor and ataxia syndrome (FXTAS),
Lubag disease (DYT3) Lﬁuéyu

2.4) Mitochondrial disorders %1 MELAS fiua

3) T‘mn’qu Secondary parkinsonism " laun

3.1.) Infectious disease m;u HIV, Subacute sclerosing panencephalitis (SSPE),

Creuzfeldt-Jakob disease (CID)

3.2.) Drugs (Dopamine receptor blocking agent) m;u Haloperidol, Tetrabenazine,

Reserpine, Cinnarizine, Flunarizine

3.3.) Toxics m;u 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine(MPTP), CO, Hg,

Mn, Methanol, Ethanol

3.4.) Vascular m;u Small vessels disease, Binswanger disease

3.5.) Trauma LG];L! pugilistic encephalopathy

3.60) 5'W| m;u parathyroid abnormalities, hypothyroidism, hepatocerebral

degeneration, brain tumor, paraneoplastic, normal pressure hydrocephalus,

noncommunicating hydrocephalus, syringomesencephalia, hemiatrophy-

hemiparkinsonism, peripherally induced tremor and parkinsonism LIQ¢ psychogenic

o v v v : v

uenanlsalunquilnarmueauuad galilsaunlsnnenmlmnannududy
lumsidatela Tﬂﬂmwﬁlupjﬂaﬂiﬂwﬁ(ﬁuﬁuizﬁnuiﬂﬁﬁ@1mnﬂumﬂmﬂ'u (Tremor
predominant PD) Gee1niiemsduauiissonadion Taefeimsuduniuazermsnio-
Tsuafisadnuesmniy  seinfendusulumsideselatoonss Iﬁﬂﬁu%ﬁﬂﬁluﬂ
fonfionsduamendsiulsamsaudu laun

v ] v 9 v
- Essential tremor 1flulsaduiiiminioneanisiugnisula o1msdu

v Y 9 J 9 J v
umimmmmauama a1%nmmimﬂsuu”lmmmqmﬁu Tsaduriativzioimsauiiie
9 v
Hay zonfiomsduvedlumn an wiedes smaola mmimmmﬁummzaﬂﬁamumq

Tum‘m (postural tremor) Gumzmaau”lm (kinetic tremor) LS Gumzﬁﬂ‘ﬂﬁﬁ‘ﬂﬂi 54 (intention
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v

v 1 [} v 1 Yo P
tremor) Iﬂﬂmmﬁamﬁaaﬂm (rest tremor) i]“‘wuuaamuﬁmﬁﬂﬂﬂuwﬂaahﬂwwﬂuﬁuuaz
a2l Reemergmg tremor 4710 mwamummniumwumima@u"lm FANA19910
TuT5ANS AL UL NS BUZRINA1

- Dystonic tremor Tiﬂnéuﬁymmiﬁ"mﬁﬂmﬂmﬁm%‘wmﬂaymufaﬁﬂﬂﬂﬁ
Tagannag Wnmmimgwmﬂf:wmffaslufhuﬁﬁmmiﬁ"u wio  uSnalnaimos (dystonic
posture) fnezflermsduluvas ﬂﬂuamuuiﬂuumq (postural tremor) LAY mwmmﬁﬁu
UM IIZN I (posture-related) 114IZ;}“]J’JEJ‘UNﬁﬂ@ﬁ@liﬁﬂWUﬁ;ﬂﬁﬂJﬂaﬂﬂﬂﬂ
omsdumelala (null point)

ms¥aulsannsaudua2)
mi%’mgﬂiﬂWﬁdﬁuﬁ’uﬁluﬂﬂqﬁuuﬁqaamﬁuﬁaﬁy
1.) ms¥nuTaamslyen
ﬂ1%ﬂ‘]elﬂiﬂ1/‘lﬁdﬁuﬁ’uﬁulﬁm!,‘]J'QE]?Jﬂll@yLﬁuﬂfiiJE;E]ﬂ Rl
1.1.) Levodopa m;u Levodopa/carbidopa, Levodopa/benserazide
1.2.) Dopamine agonists (DA)
1.2.1.) Ergot DA m;u Bromocriptine
1.2.2.) Non-ergot DA L“])"Ll Piribedil, Pramiprexole, Ropinirole, Rotigotine
1.3) Monoamine oxidase B inhibitors L“bl’u Selegiline, Rasageline
1.4) COMT inhibitors m}u Entacapone
1.5) Anticholinergic L“];Ll Trihexyphenidyl, Benzhexol
2) msSneinamslrniesiionsemsmdn

v ] ] Y '
2.1.) m3snplagmslsaiesiio/on 51!6'] lawn Levodopa/carbidopa intestinal gel

(Duodopa), Apomorphine infusion pump
2.2) MSSNEIIAENMTNIAA LU Deep brain stimulation (STN, GPi), Pallidotom

3) MSINEIDUY  1FU MIDONMEINIE NMenNLa NanssuLia msdnnsnau
uazMsineondes
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U Aa X )
Isaguninadveg (Essential tremor)

1sA  Essential  tremor Lﬂuiiﬂguﬁwﬂ@:ﬁaa‘ﬁ'ﬁﬂ wuluwane
mﬂﬂ’nmﬁwm T@ﬂmwwﬂuﬂummﬂ mﬂmiﬁﬂwimmmqmmm Tiﬂsum Rautakorpl
HasnU me Gluﬂummﬂumﬂm 40 1 ummﬂmmaﬂm essential tremor mmu mﬂm 5.5
Lmz:mmnﬂmugﬂuiaﬂaz 14 “luﬂummqmgm 65 1 euu"lﬂ(w) F;IJ“JJ’JEJIiﬂ essential tremor
ﬁﬂﬁmmiﬁummﬁmﬁua1mmiu I{é’l8®1ﬂ1igulﬂulﬂﬂ"ﬁ}mﬁaﬂﬂﬁ@ﬁy1ullﬂ Tuud’m
(Postural tremor) uazm?;au"lmﬁe (Kinetic tremor) G?Q!,meiNi]1ﬂIﬁﬂW15Jﬁuﬁuﬁmmi§uﬁﬂ
Lﬂummzag}ﬁq (Rest tremor) E]E]Nlliﬁﬁnll Gluj‘iﬂ essential tremor mm‘?&ﬁmmmwummiﬁ"u
1ummwas}ﬁﬂ@?ﬂgm°ﬁuﬁu mmﬁmmmmﬁuiuim essential - tremor aéiwmlw 4-10
ﬂﬂ/’mﬁﬂ(M) mmmmwmmiau (amphtude) mmﬂumwmu@mmﬂ Tuvaeh ‘ﬂmma
(frequency) mmﬂumﬂmm’emmamnmu(l5)
u’aﬂmﬂﬁywﬂaﬂiﬂ essentlal tremor mumm] viltse mmmiﬁuclumamm u,a 1n
ummmmu maﬂmmmﬂmmaﬂaaaa(16) aﬂmfmJmmauaummmmﬁﬂmmam

propranolol(17)

ﬂ]ﬁﬂu%ﬂﬂiiﬂﬁuﬂ!ﬂﬂﬂlulﬂﬁ

v v A ' <
LlﬂJ’Jﬂ‘iﬂﬁuﬂﬁULﬁNﬂ ﬂﬂﬂﬁ?’)ﬂ\iﬂ?ﬁ\um ‘lf'NﬁGl’J‘iﬁ‘H‘ﬂ 19 'BEJNVliﬂGHlI
E4

9 3
mslumsitdelsaduiifaduesisnaiufionfomasau 91nmMsFneved Jain tazams
! Yy A A g v ‘f Aa o Ao
wun mannelsaduinavuedaslmnamnsitiieiidanlaiain “Consensus statement
[ 9 1
of the Movement Disorders Society” WUNIANUAANAIAIUMIIMAITITINGNINDL 37 % 9
d' U i aAa U A O'J d‘ a g { O’Q U ¢ 4
TnhinlumsdtedeAadulsaduiifaiuesnniigaie Tsamsnudu uazlsa nanuile-
3 .
N3 (dystonia)(18)
3 = o ¢ an o Q'J d‘ a dg‘ QJ
Tuifiiiuimsinauemamnsidnglsaduiinayued 91fee1nsuans
[ v v v 9 v
nuaaiin Taouuengumsideioeendy “uuuou (definite)” “ADUVILU (probable)” LAY

Y 1 Y Y ' v 9
“iulifla (possible)” Fagnlwdumasgiuvesmslumsitsdvlsaduiiiatiueduifagiiy
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M3199 2.1 M I HanelsaduNINAYMIBY (Essential tremor)

A. Definite essential tremor

1. Inclusions

a. Bilateral postural tremor with or without kinetic tremor involving hands or forearms, which
is visible and persistent and is long-standing in duration (>5 years)

b. Tremor involving body parts other than the upper limbs may be present, the tremor may be
asymmetrical, amplitude may fluctuate, and the tremor might or might not produce
disability

2. Exclusions

a. Neurologic signs, except for Froment sign

b. Causes of enhanced physiologic tremor

c. Concurrent or recent exposure to tremorgenic drugs

d. Direct or indirect trauma to the central and peripheral nervous systems
e. Historical or clinical evidence of psychogenic origins of tremor

f. Convincing evidence of sudden onset or evidence of stepwise deterioration

B. Probable essential tremor

1. Inclusions

The same as for definite ET, but the tremor may be confined to body parts other than hands
and the duration is greater than 3 years

2. Exclusions

a. Primary orthostatic tremor, which is an isolated, high-frequency (14—18 Hz), bilaterally
synchronous leg tremor on standing or voluntary contraction of leg muscles

b. Isolated voice, tongue, or chin tremors

c. Position- and task-specific tremors
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C. Possible essential tremor

1. Inclusions

a. Type 1. Satisfy criteria for definite or probable ET but exhibit other recognizable
neurologic disorders, such as:

(1) Parkinsonism, dystonia, myoclonus, peripheral neuropathy, or restless legs
syndrome

(2) Other neurologic signs of uncertain significance not sufficient to make a
diagnosis of a recognizable neurologic disorder, such as mild extrapyramidal
signs (hypomimia, decreased armswing, and mild bradykinesia)

b. Type2. Monosymptomatic and isolated tremors of uncertain relationship to ET. This
includes position- and task-specific tremors, such as occupational tremors (primary
writing tremors); primary orthostatic tremor; isolated voice, chin, tongue, and leg
tremor; and unilateral postural hand tremor

2. Exclusions

Same as points 2a—f for definite ET
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9111584 (Tremor)

0IM U LﬂUEﬂmiﬁ‘WiﬂJ’ﬂfJGl‘LlL’JG]f‘]Jﬁﬁaﬂ1\‘lﬂi$ﬁ1ﬂ3‘ﬂﬂﬂﬂ8L%W1$1uﬁjﬂ’3‘c’lﬁﬁ
pmsaaaouliAnlnd I@]fJ’e]Tmiiéuﬁuﬂﬁlﬁﬂ%ﬂ%ﬁuu?nm@iN”]GUENi'NmEJ Jaun
LY U1 @190 ATEY A1 50 1FE éaawmmwu‘l&%aﬂuﬁjﬂaﬂmmméaullmﬁ@ﬂﬂﬁ o
Parkinson’s disease, essential tremor, dystonic tremor wazlunsdifilefuennarianiefinnie
mﬂmwmmuaacﬁm%u Hyperthyroidism, Hypoglycemia ﬂmi]ﬂ‘i muimmmmmu%
“luauﬂﬂw‘luﬂiﬂw5’awamamwmfnwummiammu physiologic  tremor Snmta
éTqmmmgﬂﬂﬁz@;uiwﬁa1ﬂ1ﬁu1ﬂmu (enhanced  physiologic  tremor) ABANIAT oA

9 9 [

MINNAUT RNz In 1 (physical and psychological stress)

#33IN8NV0I0IM AN

v ' [ 9 v
uvasnudavesmsdulagazyl Hvan 3 unas laun

v ﬂl Y

1. ﬂmmuaua 61/8@78 (Mechamca] oscillation)

9/ v

G]Ni] L“]J'i‘(’l‘]JﬂaHJLUE]Lm ﬂlﬂ!ﬁm@uﬂlﬂﬁﬂﬁﬁlla mumuﬂmmimaauhlmm
Lﬁu“lﬂmuﬂg]mmﬁaﬂﬁ

2. NITNMITaE nou (Reflex oscillation)
G]Nﬂi“’ﬂimﬂi]ﬂ peripheral loop mmmmu@"lﬂm spinal cord HAZNAVUN
ﬂﬁﬁmu’ﬂ’aﬂﬂiﬁ 1o central loop 31NTE AN ﬁmmuﬂmamu spinal cord
Tuéia brainstem, cerebellum, basal ganglion L01& cerebral cortex

3. unavruialuaued (Central oscillation)

laun cerebral cortex, basal ganglion, cerebellum LQig brainstem

2 g = a a A a 421 a a 2 g ! ya
G]NEﬂllﬂ’JHJNﬂﬂﬂﬂﬂiﬂWﬂTﬁﬁﬂWWﬂluiuﬂiL’Jmslu‘ﬂiL’Jmﬂuﬂﬂ@mﬂ@ﬁh’i!ﬂﬂ@1ﬂﬁ

9

' v ' v v Y
Fuiula Tasanudvesmsau (W) enaglladeaumsdai

W=v(K/1)

v v v 9 v v ]
Tag AN LY SAUAY ﬂ1ﬂ31hﬂ@ﬂlﬁ]\ﬂl’ﬂ@]ﬁ] (X) LLﬁZLLﬂSNﬂﬁHﬁUﬂ1ﬂ’HMl§@8 )

9 9

Y v 1 1
#aiulunsaiNe1NsduNAIN mechanical components Flaun naNiouaz

9 ' '

Yonen199) Gl peripheral origin IngluTinnuialnAved reflex loop 11ay central oscillator
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) Y v v v v v 1
WemmMInaaou a1 MmN uuaIUNN0 1M IaU (load test) U UMIANUANWNOE
Y v Y Y v v
Tnduauiualinamlvanudvesmsduanas

MsmunssnnvesoImsau

Lﬁminnclukﬂmmﬁﬁmmiﬁuummw LATNANTANNTLANAIY mwa“lwmma-
ﬁuﬁuamaE)ﬂuﬂmmaﬂiﬂummu@ﬂmmum frequency, amplitude, distribution L0

position 130 task dependence
Q'J Y aAa 4 ' Q‘J - 4 dy
Iﬂﬁl‘ﬂ’ﬂﬂuﬁ’ﬂu‘ﬂNﬂQUﬂ ITUNLINDINITHU L“ﬂu 2 aNYULS AU

1. Rest tremor Aoo M3 duluvnzegia nazomsdugliilolinsviune
' ' v ' ' v 9 ¢
ndounaauiiugvessnie sawylavesluglielsamsnudu(o, 19)
« i A L[5 N\ F o 02 '
2. Action tremor AD01NSTUNDNNITNINIUVBINATNIHD I FIUTUAVDIT1INY
Y ' '
nulavoslulsa essential tremor(19) Tngausauuaosadlidnty
“ o : : Yo g
2.1 Postural tremor ADOINMITUNOUMIBNTINVOITNMYIHOYALN
Y v v
HAZATUND 159 IUNDIT FUMTINUVUVHIUNVUUITS U
d! JQ [ = Q'J Lilo =
U ITAMTNUFAUDIIN ANHULMTTUNIUNIZ AL rest tremor
' v Y '
uaz ma"lﬂl,ﬁamé’fuw%aﬂmuﬁuqGuminmﬂ
uay ﬂau3Jmmmmuaﬂﬂiqmea&iummmwmmumﬂuumq(posmral

tremor) mmmiﬁmmuuﬁﬂmw “Re-emergent tremor”(20)
A g A o A ! o '
2.2 Kinetic tremor ﬂf]'énﬂ'lﬁﬁul,llf)ilﬂTil‘ﬂa@uul‘ﬁ']ﬁ'Juuuc]sUf]\ﬁ'anfl

[ ' 9 ¥
2.3 Task-specific or position-specific tremor AeoIMsAUNINATUIlo NS
v ] 9
ATZIIMMWIZINIZ D 15U WEUKITITD DoV W3 00U 1T ua

q'/ < Y ) ' 09; v
2.4 Isometric tremor A®MITUNNNMINTIVINA MO IUAINNUVDITIINY
WU DANVBIHN HTOMTBLUUY
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M99 2.2 : ANHULOIMIAUUAZMIIHINSIINI SANN) Faus/asain Fahn et al (21)

A. Rest tremors
1. Parkinson disease (PD)

2. Other parkinsonian syndromes
a. Multiple system atrophy
b. Progressive supranuclear palsy
c. Corticobasal syndrome
d. Parkinsonism—dementia~ALS complex
e. Diffuse Lewy body disease
f. Progressive pallidal atrophy

3. Heredodegenerative disorders
a. Huntington disease
b. Wilson disease
c. Neuroacanthocytosis
d. NBIA(Neurodegeneration with brain iron accumulation)
¢. Gerstmann—Straussler—Scheinker disease

f. Neuronal ceroid lipofuscinosis

4. Secondary parkinsonism

®

Toxic: MPTP, CO, Mn, methanol, cyanide, CS2

o

. Drug-induced: dopamine receptor blocking drugs
neuroleptics, dopamine-depleting drugs (reserpine,
tetrabenazine), lithium, valproate,

amiodarone, flunarizine, cinnarizine

i<l

Vascular: multi-infarct, Binswanger disease, “lower body

parkinsonism” or “Dalmatamus”( 22)

d. Trauma: pugilistic encephalopathy, midbrain injury

e. Tumor and paraneoplastic

f. Infectious: postencephalitic, fungal, AIDS, subacute sclerosing
panencephalitis, Creutzfeldt-Jakob disease

g. Metabolic: hypoparathyroidism, chronic hepatic degeneration,

mitochondrial cytopathies

h. Normal pressure hydrocephalus
5. Severe essential tremor (ET)
6. Rubral tremor (Holmes tremor)
7. Tardive tremor
8. Myorhythmia

9. Spasmus nutans

B. Action tremors

1. Postural tremors
a. Physiologic tremor
b. Enhanced physiologic tremor:
(1) Stress-induced: emotion, exercise, fatigue, anxiety, fever
(2) Endocrine: hypoglycemia, thyrotoxicosis,
pheochromocytoma, adrenocorticosteroids
(3) Drugs: B—agonists (e.g., theophylline, terbutaline,
epinephrine), dopaminergic drugs (levodopa,

dopamine agonists), stimulants (amphetamines),

psychiatric drugs (lithium, neuroleptics, tricyclics),
methylxanthines (coffee, tea), valproate, amiodarone,
cyclosporine, interferon
(4) Toxins: Hg, Pb, As, Bi, Br, alcohol withdrawal
c. Essential tremor
(1) Autosomal dominant
(2) Sporadic
d. Postural tremor associated with
(1) Dystonia
(2) Parkinsonism
(3) Myoclonus
(4) Hereditary motor-sensory neuropathy (Roussy-Levy)
(5) Kennedy syndrome (X-linked spinobulbar atrophy)

e. PD and other parkinsonian syndromes

f. Tardive tremor

g. Rubral tremor (Holmes tremor)

h. Cerebellar hypotonic tremor (titubation)

i. Neuropathic tremor: motor neuron disease, peripheral
neuropathy, peripheral nerve injury, reflex sympathetic
dystrophy

2. Kinetic (intention, dynamic, termination) tremors

a. Cerebellar disorders (cerebellar outflow): multiple
sclerosis, trauma, stroke, Wilson disease, drugs and toxins

b. Mid brain lesions

3. Task- or position-specific tremors

a. Handwriting

b. Orthostatic

¢. Other (e.g., occupational) task-specific tremors

4. Isometric

a. Muscular contraction during sustained exertion
C. Miscellaneous tremors and other rhythmic

movements
1. Myoclonus: rhythmical segmental myoclonus (e.g.,
palatal), oscillatory myoclonus, asterixis, mini-
polymyoclonus
Dystonic tremors
Cortical tremors
Epilepsia partialis continua
Nystagmus
Clonus
Fasciculation
Shivering

Shuddering attacks

S % X =AW

Head bobbing (third ventricular cysts)

—_
—_

. Aortic insufficiency with head titubation



Administrator
Rectangle
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M3197 2.3 : anBazv IS aUlUngN MY (23)

Diagnosis Frequency Activation by
rest  posture directed
movement|
Physiologic tremor I
Enhanced 7
physiologic tremor A ]
Essential tremor
syndromes
b e - ——— —— — —— —— ] ——————— — ——
Classi
es:se?:t?al tremor I:] 7. [:]
Undetermined t p
_omdome T B
Orthostatic tremor /// D
| Task-andposition- I e 7777
T ]
Dystonic tremor ] /7
Parkinsonian tremor vz [ [
Cerebellar tremor ]
Holmes tremor ]
Palatal tremor v (1 [
Neuropathic tremor 7
syndrome z4 ]
Drug-induced and toxi 1 1[0 1
tremors
Psychogenic tremor ]
0 5 10 15 Hz

* For Parkinsonian resting tremor only

W frequency range  I—
.  icaraa) e |

common frequencies rare frequencies low  midde high L’Lg::g;“ may be present




21

msIasalsanamsan (Quantification of tremor)

GluﬂaﬂiﬂmmmaeuulmNﬂﬂﬂmmmmiaumwwmsﬂiﬂﬁdmmiﬁu
‘vmmaﬂmﬂu"lﬂ Emm3'@smwu'a1ﬂ15ﬁu1u@ﬂaﬂiﬁﬂw15ﬂuau a2  essential  tremor
Y ' v
Gl)'\‘lmﬁllmx‘i rest  tremor,  postural ED) kinetic ~ tremor  ®NNIAIANNDUAY

v

amplitudeGUENﬂﬁguﬁl1%ﬁﬂ31ﬂ1ﬂglﬁﬂﬂﬁuh1ﬂ aunszitalinnda Tuamnsnsuunaien-
iala

muumﬁmnmclumﬂimmmmmiﬁu (quantification of tremor) %mwm‘wmﬂm
Glumimmmamwﬂiiﬂslmmmaﬂmma NACRETAT aﬂmmmmmimwammu
ﬂiwmumwauauawmwﬂ’;wm”lmumﬁﬂm wﬂwmﬁﬂymﬂi AnFamAzaIuly
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1.3 The Unified Parkinson Disease Rating Scale (UPDRS)
wgeeniiy 4 gruoesn Youn
1.2.1 Psychological effects of the disease anr drugs
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gﬂﬁ 2.3 E@AINI3 A Archimedes’ Spiral(24) 1o aﬂﬂsm digitizer falumsnsn

< 15mm ————————>

Electromyography (EMG)

1 Y 9
Feenunsansvlanaiyy surface EMG 1182 needle EMG  MM3a3291ag
ﬂﬂm"l%h/\hiumummiNmmmmmiﬁﬂummWﬂmm rest, postural ILQ1¥ kinetic
ua’muwﬂwwmmaimq@] 15U firing time, firing rate !ﬂuﬁu

317 2.4 1@AINT duration of EMG bursts Tulsalunquanuadeulvifiailnd (25)

Duration of EMG Bursts

0 100 200 300 400 500 600
msec
PD —
ET I
Dystonia [ .73
PN ——

oT —



23

4. Kinematic studies

1 v v v v [
Wumsfamsnasuivesainvessanelaelydiing 199U (senso) ¥HiAN1I AL
v v ' ¢ v
ihaidalammuaaziuiindunmsiines 1w frequency, amplitude 1ag angular rate
Y
Huau

JU9 2.5 1AAWDUBYINNBVDA accelerometer (26)

Rigid frame
/ «—— Spring

Proof mass

N Resistance

— » .o »

Tuhgiiumsasaviamsnasuiannsomlanimsnaounduauuazisayulaelys
Qﬂﬂim(mn%’ummw'q (Accelerometer) Gﬁ!aﬁwm‘rﬁuﬂmﬂmm'i'm%m;umm%@aagu
Lﬂuﬁtyﬂunmmaaﬂiﬂacl;ﬂgmyaﬁaawmﬁagu F - ma) lavfausaninadusevesiag
fnsutimin uazqﬂﬂimdi’@fiwﬂawugéag%qun (Gyroscope)  lag@1fnannIs LAz

NIIAIVBIPAV

g‘ﬂﬁ 2.6 Gyroscope

precession
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lum Kinetic (*=0.69)(28)
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‘ﬂWaf]‘iIiJullVIif]ﬂﬂﬁllflﬂ??ll!t@]ﬂ@ﬂﬂﬂEleluEJﬁWﬂﬂluVlNﬁﬂﬁﬂWﬂﬂq&l@ﬂ’JﬂIﬁﬂ‘WWﬁﬂuﬁu

mﬂmﬁﬂimﬁuajﬂwﬁluﬂtjn zjﬂaﬂﬁﬂww{ﬁuﬁ’u Talguuunagey  Unified
Parkinson’s Disease Rating Scale (UPDRS) ‘W‘U’h l’{‘;}ﬂjﬁliiﬂWﬁ(ﬁuﬁju ﬁﬂmuuimmﬁ'a !,‘Vhqu“ﬂ
52.22 (SD=21.42) Azt nuseeniy azuuwmas luauii 1 mfy 1.83 (SD=1.79) Azt
A 2 1M 14 (SD=7.45) AzUY @Ud 3 117D 33 (SD=13.8) AZLUL HAZAILA 4 1M
3.33 (SD=3.16) ALUUU mslsziiiuszozvoalsnms AuduIAglY Hoehn and Yahr Staging
WU’J'WE‘;‘IJQEJT?@W13(61'!ﬁuﬁizﬂxﬂl@ﬂiﬂméﬂﬂé‘ﬁ' 2.26 (SD=0.35)


Administrator
Rectangle
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v Yo Y v v Y
mMasziivernmsduvedni)ielagly Tremor Rating Scale (TRS) WU Tunguiile
‘. = { o % ' ' -
Tsamsnudu Hazuuy TRS Masmny 37.22 (SD=20) azuuy Fannnnlunquyilielsn

Essential tremor #lAzuvumasegi 23.29 (SD=13.58) Azuuu eenitvddgynada
(P=0.033)

= = v e
wamasaumauifadenanmn
1. wamsasIvdaeImsanlugile (113190 4.5-4.7)

Y4, o Y A o a 7 o
ﬂWﬂNﬂ’)‘(’J‘WﬂTfﬂiﬁﬂ‘HWEHﬂﬁﬁ‘L!GUENﬁE] IﬂElﬁl,"]ﬂﬂ’ﬁ%’t’]\ilﬁﬁ]@li’)ﬁ]’)ﬂltagﬂlﬂ51$ﬂﬂ15ﬁu
‘VN’HEJ@’I 1UIU 33 510

lumsasrniaeimsduvesdelumninnaiienn (Rest tremor) W‘]_I’.iiﬂ’cj:llt%j‘]jilﬂiiﬂ
W13 nudu A1 RMS Angular Rate A1 RMS Angle 4821 Peak Magnitude Tuita 3 iy (X,
Y, Z) 3J1ﬂﬂ’iﬂuﬂfim£‘]j’wiiﬂ Essential Tremor @éwﬁﬁﬂﬁﬁfﬁymmﬁﬁ uaziienlSeuion
fﬁmmﬁwﬁﬂmmmié?ummﬁaalmjﬂaﬂﬁmmﬂéu wuiﬂunémjﬂwifm Essential tremor
famAnuandnuoamsdu (Peak Frequency) Tuiuaunu X uag Z gan Glug;ﬂaa
Tsamsaudueuaihiodifaymaada P=0.002 uaz P=0.008 mwddy vz lunuauny v
fﬁ Peak Frequency madwﬂ'aﬂﬂa'u Essential tremor ﬁﬁuuﬂﬁmmniﬂunén IﬁﬂWﬁ(ﬁuﬁ’u
muﬂu uaddlufhfodfymeadd (P=0.051) manfSeuiioy mmsnszaedivesaIEns-
1 (Q) IMUAIILANA Y EIAIRINa1T ﬂ’;NNﬂ’JﬂTN’cTENﬂmJ

nnnsasniaemsdueaioluvazeniloaunsaTuuna (Postural tremor) WU
A1 RMS angular Rate A1 RMS Angle 1182 A1 Peak Magnitude maaﬂﬁjmjﬂaﬂiiﬂwﬁﬁuﬁuﬁﬁw
1nAnguglelsa Essential tremor Tunnauuauny sosiiivdfamanda vazilonSou
MeuaANuaNEn (Peak Frequency) W‘U’iﬂuﬂ’cjmjﬂ’wiiﬂ Essential tremor AUAYDINT
ﬁ"umadﬁaqmﬁfwjﬂasﬂﬁﬂwwgﬁuﬁ’u ovniltfodfynaadd Tunuaunu Y (P=0.002) uag
N Z (P=0.042) e lun U ufamaieafuluiuauny X (P=0.186) MIANYINTATE-
NMeFIBINIAINE  (Q) WU’iWﬂ1iﬂ'§$i]WEJﬁ’J"U’ENﬂ’JWiJalGUENmié’uﬂlﬂﬂﬁjﬂ’miiﬂ Essential
tremor Gl,uuml,mu Y J@aﬂﬁméu;ﬂaﬂﬁﬂw{ﬁuﬁu M Q MNMAUMINIZEFIVDI

|91
o o

ﬂ’ﬂllfluf]ﬁl) ’E]EJN?JHEJﬁ'1ﬂflJ“I/HQﬁﬂGI (P=0.014)

nnmsasviaeimsduvesiieluvazinaenluiile (Kinetic tremor) WA RMS
Angular Rate mmﬁjﬂaﬂiﬂw1{ﬁuﬁ’uﬁﬂ'mmﬂimﬂaﬂﬂtjn Essential tremor 081aiitiod Ay
mmﬁﬁ“lmmmmu X (P=0.019) uaz uAU Y (P=0.035) tag ﬁl,mﬂuymmﬂ?;ﬂul,mmrm Z
(P=0.072) m RMS Angle (P=0.022) 1@z A1 Peak Magnitude (P=0.033) “1uwﬂaaiaﬂwnﬂuau
AWINN Essential tremor peaiioddymaadaluuuuny X uazanmsn/Seudieuan
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v F4 1 1 v [ 4 v
Peak Frequency 118z A1 Q 11 lunuanuuananszegieiiaesngu

2. wamsnlSsuguaslamsdaeimsaulusnazmnia (M31990 4.9 - 4.17 uay
UHUYNN 4.1 - 4.15)

manfSeuifieunt RMS Angular Rate Gluﬂ@:llI%j“JJ’JEJIﬁﬂWT;ﬁuﬁgfluW‘]J’iﬂmLu’Juﬂu X
wazuAL Y MAInan ﬁuuﬂuyuqqﬁqﬂcluﬁnwmuﬁﬂ ualufviedfameada vasdily
UUANY Z ﬂéméﬂaaw;ﬁuﬁu G1,‘14!‘1/i1 Rest tremor ﬁm RMS Angular Rate 3J1ﬂﬂ’i1 Postural
tremor (P=0.021) 8% Kinetic tremor (0.021) sgnafifoddamuadn luaiuvesm RMS
Angle 14 WU slu;jﬂaﬂiiﬂww;ﬁuﬁu ﬁuuﬂuynqaqﬂiuﬁnnﬁaﬁﬂ (Rest  tremor)
Vi1ﬂﬂﬁﬂ@y1ulliﬂum]"3\1 (Postural  tremor) wazndouliaile (Kinetic tremor) 3032311
awddy  ualumuniinnuuanaiswesmdenanesniivedifymeada  uazilering
Wieuifieuan Peak Magnitude Tungumts nudumnua lum Rest tremor AN Postural

tremor WA Kinetic tremor ’E]EJNﬁ‘lTElﬁmt}‘JﬂNﬁiQ‘la Tunuauny X (P=0.014) uag uau Z
(P=0.018)

[ v Y [ v
vz lunquelie Essential tremor W1121 A1 RMS Angular Rate A1 RMS Angle HagA1
Peak Magnitude Tuvaiziadenling (Kinetic tremor) UA11AANTUNT Postural tremor 1@

o o

[ 4
Rest tremor ¢ NNUNBEIAYNIADATUNA 3 1INy

PAl

MNMIINTIZHANNNENENUOINITHY  (Peak Frequency) Glugmawmmq WU
Gluﬂf%iJNﬂ’JEJ‘Wﬁﬂuﬁu ummawmmmuium Rest tremor uazmm m Postural tremor
(P=0.004) 118 Kinetic tremor (P=0.004) ammuamﬂmﬂuumgmu X “lummwﬁl,uﬂtiug«,ﬂw
Essential tremor TUWUAMMUANANMUDIANUEHENTIna 1 UIABZNIN

v v ' 2 v ! ' '
aluglenqulsamisnuduuazyiliengulsn Essential tremor IWTAMMLANAIYD
MINTLIWAIVBIANNDNAN (A1 Q) THuAazMNMIATIVIA

3. wamsnSsuguasiramsdaeimsaulusnazuuiuny (15199 4.18 - 4.27 uay
UHUQIN 4.16 - 4.18)

Wisuifsuwamsasanfamsdulunaazuuiuny WU’S!ﬂHIZj‘]J’JEJIiﬂWﬁ%uﬁu fim
RMS Angular Rate fﬁ RMS Angle uazfﬁ Peak Magnitude Tunuannu X lﬂﬂﬂ’iW UNU Y tay Z
aénﬁﬁaﬁﬁmmmﬁﬁ Tumnailen (Rest tremor) agMenilo (Postural Tremor) Tuymz
naouliaile (Kinetic tremor) Tlimunfianuuanmavesmdananluuaaziuny

g oY a o A o ~ a ' 4 o o
UDNINNU 1uﬂqmgﬂaﬂiﬁﬂw1iﬂuﬁu WemmsulseumeuninnudvanueanIsau



33

(Peak Frequency) W1 MM Rest tremor UANAVBINTAH THUUILAY Y @902 AU X
quency 3|

(P=0.01) 4z Z (P=0.018) e aNiadAgyn19ana

Tuwagn °n Gl‘LJﬂalIN“IJ’JEJIiﬂ Essential tremor uu JNUAMUIANAIYEIAT RMS
Angular Rate m RMS Angle m Peak Magnitude llag m Peak Frequency Tmma HUNU
NMMIATII0

PA

HAZINMIAATIEHAMMINTENVIANND Q) Tunaazuwauau  wunlungu
ﬁjﬂaﬂkﬂ Essential tremor IM3n52010§1989A AN Y WeAN (1 Q 1NNI)
AU X (P=0.027) uazinu Z (P=0.058) Gl,u"llmzﬁcluﬂ’sjillEj‘]j’JfJWﬁdﬁuﬁgqull'IW‘]J’hﬁﬂ’NiJLmﬂ@iN
vosmdananluuaaziuannuiinsiaie
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= " { Y aw o a ’ o
AT NN 4.1 !,l,’dﬂ\isllE)llvawdu;§1usllﬂx‘1ijﬂ’)ﬂiﬂﬁ\?ﬂﬁ’)ﬁ]ﬂﬂﬁGIi’Jﬁ]’JmLaZ'JLﬂiWZ‘H@1ﬂ1‘§ﬁ"11l61,‘11!

Yo rs
@ﬂaammuﬁmmﬂ‘sﬂ Essential tremor 31HIU 33 AU

YoYANUF I gidelsamsnudy | gilie13n Essential tremor | P value
(n=19) (n=14)
INAFIY (%) 6 (31.6%) 7 (50%) 0.472"
91g (1) 67.05 (10.22)* 68 (14.3)* 0.826"
21gNTuleIMIau (1) 58.89 (11.46)* 57.29 (22.28)* 0.808"
szgzaNNeImMsau (1) 8.16 (6.95)* 10.64 (11.51)* 0.446"
NuIUAUNNYsEIA .
, 5(26.3%) 8(57.1%) 0.148
omsduluasounsa (%)
NUIUAUNFUYNT (%) 2(10.5%) 3(21.4%) 0.628"
PUIAUNANGI (%) 6 (31.6%) 5 (35.7%) 0.496"
NUIUAUNDINTTUAADY .
o 0 (0%) 1(7.14%) 0.286
A A
1BANFI1 (%)
NuIUAUNNY s IAT U .
1(5.3%) 3(21.4%) 0.288

- '
AITAN/ATHNND (%)

a = Chi-square Test
b = Unpaired t Test
* Mean(SD)
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d’ Y JQ o
A1519N 4.2 Llﬁﬂ\iwaﬂﬁﬁi’ﬁllﬁﬁ]ﬂﬂlﬂﬂ@ﬂ’)ﬂi‘iﬂw1iﬂuﬁuuﬁ813ﬂ Essential tremor

HAN1IATINTOA ielsamsnudauy wilelsn P value
Mean(SD) Essential tremor
Mean(SD)
Random Blood Glucose
101.18 (8.27) 108.85 (17.79) 0.169
(mg/dl)
TSH (mU/ml) 2.28 (1.05) 1.92 (1.64) 0.478
Free T4 (ng/dl) 1.4 (0.2) 1.38 (0.63) 0.054
Free T3 (pg/ml) 3(0.51) 2.57 (0.66) 0.904
Unpaired t Test
MINN 43 HAAINAAZUUUINUUUTSINY  Tremor Rating Scale (TRS) ¥®9
gilelsamsnudunazlsn Essential tremor
wilelsansnudu Hilelsn P value
Essential tremor
Tremor Rating Scale 37.22 (20)* 23.29 (13.58)* 0.033

Unpaired t Test
* Mean(SD)




A5 19N 4.4

(UPDRS) ttag Hoehn and Yahr Staging (H&Y) v03g1)2815ansnudu

Mean SD
UPDRS ﬁ'auﬁ 1 1.83 1.79
UPDRS ﬁ'auﬁ 2 14 7.45
UPDRS ﬁ'auﬁ 3 33 13.8
UPDRS ﬁ'auﬁ 4 3.33 3.16
ASLUUTIN UPDRS 52.22 21.42
H&Y 2.26 0.35

36

UEAAIHAAZUUUINUUULIZIUY Unified Parkinson’s Disease Rating Scale



Q159N 4.5 uaaInan1snitainemsduluvaz193eWn (Rest tremor)
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Rest tremor pjﬂaaiiﬂw{ﬁu au Ig]j’JEJIiﬂ P value
Mean(SD) Essential tremor
Mean(SD)

?ﬁ RMS Angular rate {#nU X 134.29 (132.42) 0.65 (0.5) <0.001
?ﬁ RMS Angular rate AU Y 50.74 (40.46) 0.77 (0.66) <0.001
?ﬁ RMS Angular rate (DU Z 66.89 (68.42) 0.73 (0.87) 0.001
?ﬁ RMS Angle unu X 5.53(5.77) 0.03 (0.02) 0.001
?ﬁ RMS Angle Unu'Y 2.06 (1.88) 0.04 (0.03) <0.001
?ﬁ RMS Angle UnU Z 2.91(3.32) 0.03 (0.03) 0.001
?ﬁ Peak Magnitude HU X 74.03 (86.53) 0.21 (0.23) 0.002
?ﬁ Peak Magnitude U 'Y 21.79 (18.88) 0.23 (0.21) <0.001
?ﬁ Peak Magnitude INU Z 28.57 (30.13) 0.24 (0.34) 0.001
?ﬁ Peak Frequency (DU X 4.74 (1.02) 7.23 (2.38) 0.002
?ﬁ Peak Frequency DU Y 5.9 (2.07) 7.34 (1.93) 0.051
?ﬁ Peak Frequency UNU Z 4.86 (0.96) 6.77 (2.2) 0.008
?ﬁ Qupu X 9.37(3.51) 13.43 (7.3) 0.071
?ﬁ QUAUY 12.44 (5.76) 14.94 (6.44) 0.249
?ﬁ QUAUZ 9.89 (4.17) 12.83 (5.71) 0.096

Unpaired t Test
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v v 9 9 v
M1519N 4.6 !,!,’dﬂ\iNaﬂﬁ@]‘i’ﬁ]’)ﬂ61ﬂ15ﬁuiumm$EJﬂﬁE]GﬂHLLﬁ\ﬂ‘L!lIﬂ’N (Postural tremor)

Postural tremor pjﬂaaiiﬂw{ﬁu au Ig]j’JEJIiﬂ P value
Mean(SD) Essential tremor
Mean(SD)

A1 RMS Angular rate 01 X 104.79 (184.34) 5.4 (5.56) 0.03
?ﬁ RMS Angular rate DU Y 41.36 (71.19) 4.74 (6.1) 0.038
?ﬁ RMS Angular rate DU Z 44.78 (67.28) 3.9 (4.96) 0.017
?ﬁ RMS Angle unu X 3.81(6.31) 0.22 (0.17) 0.024
i RMS Angle 10U Y 1.58 (2.47) 0.18 (.22) 0.023
i RMS Angle (thu Z 1.81 (2.66) 0.15(0.14) 0.014
?ﬁ Peak Magnitude HU X 40.89 (70.19) 1.93 (2.29) 0.026
?ﬁ Peak Magnitude U 'Y 16.62 (30.23) 1.87 (2.88) 0.048
?ﬁ Peak Magnitude IPU Z 16.04 (22.47) 1.59 (2.55) 0.012
?ﬁ Peak Frequency UnU X 5.73(1.2) 6.4 (1.65) 0.186
?ﬁ Peak Frequency UAU'Y 5.8 (1.2) 7.97 (2.36) 0.002
?ﬁ Peak Frequency UNU Z 5.42 (1.04) 6.57 (2.04) 0.042
?ﬁ Qupu X 11.56 (4.37) 10.67 (3.98) 0.556
?ﬁ QUAUY 10.33 (4.1) 15.44 (7.07) 0.014
?ﬁ QUAUZ 9.91 (2.67) 10.84 (4.62) 0.508

Unpaired t Test




A1519N 4.7 uﬁmNamimni’ﬂmmiﬁuiummzmﬁau"lmﬁa (Kinetic tremor)
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Kinetic tremor pjﬂaaiiﬂw{ﬁu au Ig]j’JEJIiﬂ P value
Mean(SD) Essential tremor
Mean(SD)

?ﬁ RMS Angular rate {#nU X 43.20 (38.87) 18.97 (8.17) 0.019
?ﬁ RMS Angular rate AU Y 36.85(22.46) 23.80 (8.73) 0.035
?ﬁ RMS Angular rate DU Z 31.93 (25.58) 19.86 (7.37) 0.072
i RMS Angle ttnu X 2.12(1.83) 1.02 (0.33) 0.022
?ﬁ RMS Angle UnU'Y 1.94 (1.3) 1.36 (0.57) 0.102
i RMS Angle tthu Z 1.78 (1.26) 1.2 (0.72) 0.116
?ﬁ Peak Magnitude UHU X 13.62 (14.24) 5.72 (2.78) 0.033
?ﬁ Peak Magnitude U 'Y 11.9 (9.05) 7.31(3.29) 0.061
?ﬁ Peak Magnitude INU Z 9.86 (9.34) 5.88 (2.84) 0.103
?ﬁ Peak Frequency (DU X 6.16 (1.71) 6.23(2.2) 0.924
?ﬁ Peak Frequency DU Y 6.21 (2.47) 6.3 (2.52) 0.917
?ﬁ Peak Frequency UNU Z 5.51(1.95) 6.05 (2.05) 0.462
?ﬁ QupU X 10.65 (5.07) 12.19 (5.14) 0.416
?ﬁ QUAUY 10.36 (6.51) 12.81 (6.85) 0.32
?ﬁ QuUIUZ 10.32 (5.08) 12 (4.63) 0.354

Unpaired t Test
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4 : Co X o
M13199 4.8 1AAINI/T81INEUAT RMS Angular Rate Tunnaznimaveayiielsanisnudu

ﬁjﬂaaiiﬂwﬁﬁuﬁ’u P value
?ﬁ RMS Angular Rate (A1 X (3 ‘viwm) 0.064"
?ﬁ RMS Angular Rate (1A Y (3 ‘viwm) 0.587"
?ﬁ RMS Angular Rate L10U Z (3 ‘viwm) 0.014"
Wisuifvunundesey P value

ﬂ'1 RMS Angular Rate UU0UH Z
Rest VS Postural 0.021b
Postural VS Kinetic 0.5 56b
Rest VS Kinetic 0.021b

a = Repeated ANOVA

b = Pairwise Comparisons
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v v ' ' Yo
A1TNN 4.9 ugaamsTeumeun1 RMS Angular Rate Tunaazmnia Tﬂﬁ@ﬂ’)ﬂiiﬂ Essential

tremor

F2E]
W 1)1el5n Essential tremor

P value
A1 RMS Angular Rate A1 X (3 MM <0.001"
A1 RMS Angular Rate AU Y (3 MM <0.001"
A1 RMS Angular Rate AU Z (3 MM <0.001"
Wisuifvunundesey P value
ﬂ'1 RMS Angular Rate Uy X
Rest VS Postural 0.016b
Postural VS Kinetic <0,001b
Rest VS Kinetic <0.001"
ﬂ'1 RMS Angular Rate A Y
Rest VS Postural 0.055"
Postural VS Kinetic <0,001b
Rest VS Kinetic <0.001"
ﬂ'1 RMS Angular Rate (AU Z
Rest VS Postural 0.068"
Postural VS Kinetic <0,001b
Rest VS Kinetic <0.001"

a = Repeated ANOVA

b = Pairwise Comparisons




~ ' ' ' - °a [
M13199 4.10 taaIN31lFeuMeun1 RMS Angle Tuuaazninig vesrliglsamsnudu

42

ﬁjﬂaaiiﬂwﬁﬁuﬁ’u P value
?ﬁ RMS Angle tthu X (3 ‘n'wm) 0.051
?ﬁ RMS Angle tthU Y (3 ‘n'wm) 0.581
?ﬁ RMS Angle tthu Z (3 °n'1‘vm) 0.053

Repeated ANOVA

v v v ' Y
M3 411 uaaamsfTeumeun RMS Angle luuaazninig vedrilielsa Essential

tremor

F2E]
W 1)1el5n Essential tremor

P value
A1 RMS Angle 110U X (3 M) <0.001"
A1 RMS Angle 1DU Y (3 M) <0.001"
A1 RMS Angle 11N Z (3 mma) <0.001"
Wisuifvunundesen P value

ﬂ'1 RMS Angle 401 X
Rest VS Postural 0.002b
Postural VS Kinetic <0,001b
Rest VS Kinetic <0.001"

ﬂ'1 RMS Angle 4014 'Y
Rest VS Postural 0.012b
Postural VS Kinetic <0,001b
Rest VS Kinetic <0.001"

ﬂ'1 RMS Angle 40U Z

Rest VS Postural 0.01b

Postural VS Kinetic <0,001b
Rest VS Kinetic <0.001"

a = Repeated ANOVA

b = Pairwise Comparisons
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~ ' ! ' - aa @
M13199 4.12 1aaIn31/5811N8UA1 Peak Magnitude Tuuaazn1n1g vedrrglsamsnudu

ﬁjﬂaaiiﬂwﬁﬁuﬁ’u P value
?ﬁ Peak Magnitude (10U X (3 ‘viwm) 0.014"
?ﬁ Peak Magnitude t1HU Y (3 Ti11/11x‘1) 0.316"
?ﬁ Peak Magnitude iU Z (3 “I/iW]N) 0.018"
Wisuifvunundesey P value
ﬂ'1 Peak Magnitude (1D X
Rest VS Postural 0,129b
Postural VS Kinetic 0,111b
Rest VS Kinetic 0.010b
ﬂ'1 Peak Magnitude DU Z
Rest VS Postural 0.039"
Postural VS Kinetic 0.33"
Rest VS Kinetic 0.013b

a = Repeated ANOVA

b = Pairwise Comparisons
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v [ v ' Y
ATNN 4.13 ugaamsTeuneun Peak Magnitude Tunaaznnig ﬂlﬁ]\?ﬁ;ljﬂ?]ﬂiiﬂ Essential

tremor

F2E]
W 1)1el5n Essential tremor

P value
A1 Peak Magnitude (AU X (3 M) <0.001"
A1 Peak Magnitude HAY Y (3 M) <0.001"
A1 Peak Magnitude 1AY Z (3 M) <0.001"
Wisuifvunundesey P value

ﬂ'1 Peak Magnitude (1D X
Rest VS Postural 0.03"
Postural VS Kinetic <0,001b
Rest VS Kinetic <0.001"

ﬂ'1 Peak Magnitude DU Y
Rest VS Postural 0.103"
Postural VS Kinetic <0,001b
Rest VS Kinetic <0.001"

ﬂ'1 Peak Magnitude DU Z
Rest VS Postural 0.139"
Postural VS Kinetic 0.001b
Rest VS Kinetic <0.001"

a = Repeated ANOVA

b = Pairwise Comparisons
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~ ' ' ' ¥ ’a @
M13199 4.14 1aAIN311/5811N8UA1 Peak Frequency Tuuaazn1nig vedgglsnmsnudu

ﬁjﬂaaiiﬂwﬁﬁuﬁ’u P value
a Peak Frequency U X (3 ‘viwm) 0.006"
a Peak Frequency DU Y (3 ‘viwm) 0.642"
a Peak Frequency DU Z (3 vﬁw) 0.265"
Wisuifvunundesey P value

ﬂ'1 Peak Frequency #A#H X
Rest VS Postural (),()()4b
Postural VS Kinetic 0‘484b
Rest VS Kinetic 0_004b

a = Repeated ANOVA

b = Pairwise Comparisons

v v v v Y
M350 4.15 uaaanalFeuieunt Peak Frequency Tuuaazn1niy veayiaglsn Essential

tremor

7

Q‘]J’Jfﬂi f1 Essential tremor P value
?ﬁ Peak Frequency U0U X (3 ‘1/%1‘1/11\1) 0.289
?ﬁ Peak Frequency AU Y (3 ‘1/%1‘1/11\1) 0.092
?ﬁ Peak Frequency AU Z (3 vﬁw) 0.515

Repeated ANOVA
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' ' ' ' P 2
M3199 4.16 taaamanlseumeun Q Tuunaznina veagielsamsnudu

Ej‘ij’JEJTﬁﬂWﬁ(ﬁuﬁju P value
?ﬁ QUM X3 ‘viwm) 0.394
?ﬁ QUMY (@3 ‘viwm) 0.546
?ﬁ QUM Z(@3 ‘viwm) 0.897

Repeated ANOVA

v v v ' Y
M13199 4.17 waaamanfTeumeua Q lunazninie veayilielsa Essential tremor

F2E]
W 1)1el5n Essential tremor

P value
?ﬁ QUM X3 ‘viwm) 0.383
?ﬁ QUMY ‘viwm) 0.584
?ﬁ QUM Z(@3 ‘viwm) 0.422

Repeated ANOVA
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v ' [ Y
ATNN 4.18  uaasmsilSeumeual RMS Angular Rate Tupazuuiunu ﬂJ@\?ZJ‘ﬂ’JEJI‘iﬂ

W3 AU
I 3
Hielsamsaudau P value
?ﬁ Rest RMS Angular Rate (3 LNU) 0.003"
?ﬁ Postural RMS Angular Rate (3 (1A1) 0.041"
?ﬁ Kinetic RMS Angular Rate (3 4nU) 0.099"
Wisuifvunundesey P value
ﬂ'1 Rest RMS Angular Rate
AxisX VS AxisY 0.003
AxisY VS AxisZ 0.076"
AxisX VS AxisZ 0.01"
ﬂ'1 Postural RMS Angular Rate
AxisX VS AxisY 0.037"
AxisY VS AxisZ 0.673"
AxisX VS AxisZ 0.048"

a = Repeated ANOVA

b = Pairwise Comparisons

v [ [ Y
A59N 4.19  paasmsSeueual RMS Angular Rate Tupazuuiunu GIJENQJJﬂ’J‘(’JI‘iﬂ

Essential tremor

t%j‘]J’JEJTi f Essential tremor P value
?ﬁ Rest RMS Angular Rate (3 4NU) 0.519
?ﬁ Postural RMS Angular Rate (3 (1) 0.103
?ﬁ Kinetic RMS Angular Rate (3 4nU) 0.05

Repeated ANOVA
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v v 1 Yo P
M13199 4.20 aaINIlFeueun RMS Angle Tuuaazuuinnu vogelsamsnudu

ﬁjﬂaaiiﬂwﬁﬁuﬁ’u P value
a Rest RMS Angle (3 11n1) 0.004"
?ﬁ Postural RMS Angle (3 {tnU) 0.032"
a Kinetic RMS Angle (3 1n) 0.449"
Wisuifvunundesey P value
ﬂ'1 Rest RMS Angle
AxisX VS AxisY 0.003"
AxisY VS AxisZ 0.05"
AxisX VS AxisZ 0.014"
ﬂ'1 Postural RMS Angle
AxisX VS AxisY 0.031"
AxisY VS AxisZ 0.323"
AxisX VS AxisZ 0.037"

a = Repeated ANOVA

b = Pairwise Comparisons

v v v Y
M3N 421 uaaamsnfTeumeun RMS Angle Tuuaazuuwiuny vedrilielsa Essential

tremor

7

Q‘]J’Jfﬂi f1 Essential tremor P value
?ﬁ Rest RMS Angle (3 10U) 0.467
?ﬁ Postural RMS Angle (3 {tnU) 0.071
?ﬁ Kinetic RMS Angle (3 tinU) 0.156

Repeated ANOVA
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v v v Y
M3 422 waaamInfeumeun Peak Magnitude Tuuaazuuwiuny veayiliglin

W3 AU
I 3
Hielsamsaudau P value
?ﬁ Rest Peak Magnitude (3 t1DU) 0.007"
?ﬁ Postural Peak Magnitude (3 t1DU) 0.04"
?ﬁ Kinetic Peak Magnitude (3 L1N) 0.178"
Wisuifvunundesey P value
ﬂ'1 Rest Peak Magnitude
AxisX VS AxisY 0.006"
AxisY VS AxisZ 0.114°
AxisX VS AxisZ 0.01"

A1 Postural Peak Magnitude
b

AxisX VS  AxisY 0.027
AxisY VS  AxisZ 0.899"
AxisX VS  AxisZ 0.055"

a = Repeated ANOVA

b = Pairwise Comparisons

v [ v Y
M13199 4.23 1aaIMf3eueun Peak Magnitude Tut@azuniuny voap1lialsn Essential

tremor

v

Q‘]J’Jfﬂi f Essential tremor P value
?ﬁ Rest Peak Magnitude (3 t1DU) 0.751
?ﬁ Postural Peak Magnitude (3 4nU) 0.458
?ﬁ Kinetic Peak Magnitude (3 L1N) 0.153

Repeated ANOVA
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v v 1 Yo
M3NN 424 uaaamsnfIeuneun1 Peak Frequency Iuu@azuuduny vodgiliglin

W13 AU
7 7
Hielsamsaudau P value
?ﬁ Rest Peak Frequency (3 (D) 0.012"
?ﬁ Postural Peak Frequency (3 1N1U) 0.086"
?ﬁ Kinetic Peak Frequency (3 LiNU) 0.27"
Wisuifvunundesey P value
ﬂ'1 Rest Peak Frequency
AxisX VS AxisY 0.01"
AxisY VS AxisZ 0.018"
AxisX VS AxisZ 0.104°

a = Repeated ANOVA

b = Pairwise Comparisons

v v v Y
M13199 4.25 1aaIn3f5eneunl Peak Frequency Tuu@azuniuny voagiaglsn Essential

tremor

7

Q‘]J’Jfﬂi f Essential tremor P value
?ﬁ Rest Peak Frequency (3 (D) 0.581
?ﬁ Postural Peak Frequency (3 1N1U) 0.058
?ﬁ Kinetic Peak Frequency (3 LiNU) 0.930

Repeated ANOVA
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Ej‘ij’JEJTﬁﬂWﬁ(ﬁuﬁju P value
?ﬁ Rest Q (3 ttNU) 0.053
?ﬁ Postural Q (3 LNU) 0.238
?ﬁ Kinetic Q (3 ttDU) 0.971

Repeated ANOVA

v v v Y
M13199 4.27 waaamanfTeumeum Q Tuuaazunanny vearilglsn Essential tremor

F2E]
W 1)1el5n Essential tremor

P value
A1 Rest Q (3 11N1) 0.529"
A1 Postural Q (3 11AY) 0.024"
A1 Kinetic Q (3 LAY) 0.899"
Wisuifvunundeseny P value
ﬂ'1 Postural Q

AxisX VS AxisY 0.027"

AxisY VS AxisZ 0.058"

AxisX VS AxisZ 0.893"

a = Repeated ANOVA

b = Pairwise Comparisons
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B RMS Angular Rate X
B RMS Angular Rate Y
© RMS Angular Rate Z
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14.2 1A RMS Angular Rate ¥94¢1/78130 Essential tremor

B RMS Angular Rate X
B RMS Angular Rate Y
© RMS Angular Rate Z

Rest Postural Kinetic
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H RMS Angle X
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' v Y
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Rest Postural
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UNIFIED PARKINSON'S DISEASE RATING SCALE (UPDRS)

I. MENTATION, BEHAVIOR AND MOOD

1. Intellectual Impairment

0 = None.

1 = Mild. Consistent forgetfulness with partial recollection of events and no other difficulties.

2 = Moderate memory loss, with disorientation and moderate difficulty handling complex
problems. Mild but definite impairment of function at home with need of occasional
prompting.

3 = Severe memory loss with disorientation for time and often to place.
Severe impairment in handling problems.

4 = Severe memory loss with orientation preserved to person only. Unable to make judgements

or solve problems. Requires much help with personal care. Cannot be left alone at all.

2. Thought Disorder (Due to dementia or drug intoxication) 0 = None.

1 = Vivid dreaming.

2 ="Benign" hallucinations with insight retained.

3 = Occasional to frequent hallucinations or delusions; without insight; could interfere with daily
activities.

4 = Persistent hallucinations, delusions, or florrid psychosis. Not able to care for self.

3. Depression

0 = None.

1 = Periods of sadness or guilt greater than normal, never sustained for days or weeks.

2 = Sustained depression (1 week or more).

3 = Sustained depression with vegetative symptoms (insomnia, anorexia, weight loss, loss of
interest).

4 = Sustained depression with vegetative symptoms and suicidal thoughts or intent.



4. Motivation/Initiative

0 = Normal.

1 = Less assertive than usual; more passive.

2 = Loss of initiative or disinterest in elective (nonroutine) activities. 3 = Loss of initiative or

disinterest in day to day (routine) activities. 4 = Withdrawn, complete loss of motivation.

II. ACTIVITIES OF DAILY LIVING (for both "on" and "off")

5. Speech

0 = Normal.

1 = Mildly affected. No difficulty being understood.

2 = Moderately affected. Sometimes asked to repeat statements.
3 = Severely affected. Frequently asked to repeat statements.

4 = Unintelligible most of the time.

6. Salivation

0 = Normal.

1 = Slight but definite excess of saliva in mouth; may have nighttime drooling.
2 = Moderately excessive saliva; may have minimal drooling.

3 = Marked excess of saliva with some drooling.

4 = Marked drooling, requires constant tissue or handkerchief.

7. Swallowing

0 = Normal.

1 = Rare choking.

2 = Qccasional choking.

3 = Requires soft food.

4 = Requires NG tube or gastrotomy feeding.

8. Handwriting

0 = Normal.

1 = Slightly slow or small.

2 = Moderately slow or small; all words are legible. 3 = Severely affected; not all words are
legible.

4 = The majority of words are not legible.
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9. Cutting food and handling utensils

0 = Normal.

1 = Somewhat slow and clumsy, but no help needed.

2 = Can cut most foods, although clumsy and slow; some help needed.
3 = Food must be cut by someone, but can still feed slowly.

4 = Needs to be fed.

10. Dressing

0 = Normal.

1 = Somewhat slow, but no help needed.

2 = Occasional assistance with buttoning, getting arms in sleeves.
3 = Considerable help required, but can do some things alone.

4 = Helpless.

11. Hygiene

0 = Normal.

1 = Somewhat slow, but no help needed.

2 = Needs help to shower or bathe; or very slow in hygienic care.

3 = Requires assistance for washing, brushing teeth, combing hair, going to bathroom.

4 = Foley catheter or other mechanical aids.

12. Turning in bed and adjusting bed clothes

0 = Normal.

1 = Somewhat slow and clumsy, but no help needed.

2 = Can turn alone or adjust sheets, but with great difficulty.
3 = Can initiate, but not turn or adjust sheets alone.

4 = Helpless.

13. Falling (unrelated to freezing)

0 = None.

1 = Rare falling.

2 = Occasionally falls, less than once per day. 3 = Falls an average of once daily.

4 = Falls more than once daily.
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14. Freezing when walking

0 = None.

1 = Rare freezing when walking; may have starthesitation.
2 = Occasional freezing when walking.

3 = Frequent freezing. Occasionally falls from freezing.

4 = Frequent falls from freezing.

15. Walking

0 = Normal.

1 = Mild difficulty. May not swing arms or may tend to drag leg.
2 = Moderate difficulty, but requires little or no assistance.

3 = Severe disturbance of walking, requiring assistance.

4 = Cannot walk at all, even with assistance.

16. Tremor (Symptomatic complaint of tremor in any part of body.)
0 = Absent.

1 = Slight and infrequently present.

2 = Moderate; bothersome to patient.

3 = Severe; interferes with many activities.

4 = Marked; interferes with most activities.

17. Sensory complaints related to parkinsonism

0 = None.

1 = Occasionally has numbness, tingling, or mild aching.

2 = Frequently has numbness, tingling, or aching; not distressing.
3 = Frequent painful sensations.

4 = Excruciating pain.

III. MOTOR EXAMINATION

18. Speech

0 = Normal.

1 = Slight loss of expression, diction and/or volume.

2 = Monotone, slurred but understandable; moderately impaired.

3 = Marked impairment, difficult to understand.
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4 = Unintelligible.

19. Facial Expression

0 = Normal.

1 = Minimal hypomimia, could be normal "Poker Face".

2 = Slight but definitely abnormal diminution of facial expression.

3 = Moderate hypomimia; lips parted some of the time.

4 = Masked or fixed facies with severe or complete loss of facial expression;

lips parted 1/4 inch or more.

20. Tremor at rest (head, upper and lower extremities)

0 = Absent.

1 = Slight and infrequently present.

2 = Mild in amplitude and persistent. Or moderate in amplitude, but only intermittently present.
3 = Moderate in amplitude and present most of the time.

4 = Marked in amplitude and present most of the time.

21. Action or Postural Tremor of hands

0 = Absent.

1 = Slight; present with action.

2 = Moderate in amplitude, present with action.

3 = Moderate in amplitude with posture holding as well as action.

4 = Marked in amplitude; interferes with feeding.

22. Rigidity (Judged on passive movement of major joints with patient relaxed in sitting position.
Cogwheeling to be ignored.)

0 = Absent.

1 = Slight or detectable only when activated by mirror or other movements.

2 = Mild to moderate.

3 = Marked, but full range of motion easily achieved.

4 = Severe, range of motion achieved with difficulty.

23. Finger Taps (Patient taps thumb with index finger in rapid succession.)
0 = Normal.

1 = Mild slowing and/or reduction in amplitude.
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2 = Moderately impaired. Definite and early fatiguing. May have occasional arrests in movement.

3 = Severely impaired. Frequent hesitation in initiating movements or arrests in ongoing
movement.

4 = Can barely perform the task.

24. Hand Movements (Patient opens and closes hands in rapid succesion.)

0 = Normal.

1 = Mild slowing and/or reduction in amplitude.

2 = Moderately impaired. Definite and early fatiguing. May have occasional arrests in movement.

3 = Severely impaired. Frequent hesitation in initiating movements or arrests in ongoing
movement.

4 = Can barely perform the task.

25. Rapid Alternating Movements of Hands (Pronation-supination movements of hands,

vertically and horizontally, with as large an amplitude as possible, both hands simultaneously.)

0 = Normal.

1 = Mild slowing and/or reduction in amplitude.

2 = Moderately impaired. Definite and early fatiguing. May have occasional arrests in movement.

3 = Severely impaired. Frequent hesitation in initiating movements or arrests in ongoing
movement.

4 = Can barely perform the task.

26. Leg Agility (Patient taps heel on the ground in rapid succession picking up entire leg.

Amplitude should be at least 3 inches.)

0 = Normal.

1 = Mild slowing and/or reduction in amplitude.

2 = Moderately impaired. Definite and early fatiguing. May have occasional arrests in movement.

3 = Severely impaired. Frequent hesitation in initiating movements or arrests in ongoing
movement.

4 = Can barely perform the task.

27. Arising from Chair

(Patient attempts to rise from a straightbacked chair, with arms folded across chest.)
0 = Normal.

1 = Slow; or may need more than one attempt.

2 = Pushes self up from arms of seat.
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3 = Tends to fall back and may have to try more than one time, but can get up without help.

4 = Unable to arise without help.

28. Posture

0 = Normal erect.

1 = Not quite erect, slightly stooped posture; could be normal for older person.

2 = Moderately stooped posture, definitely abnormal; can be slightly leaning to one side.
3 = Severely stooped posture with kyphosis; can be moderately leaning to one side.

4 = Marked flexion with extreme abnormality of posture.

29. Gait

0 = Normal.

1 = Walks slowly, may shuffle with short steps, but no festination (hastening steps) or propulsion.

2 = Walks with difficulty, but requires little or no assistance; may have some festination, short
steps, or propulsion.

3 = Severe disturbance of gait, requiring assistance.

4 = Cannot walk at all, even with assistance.

30. Postural Stability (Response to sudden, strong posterior displacement produced by pull on

shoulders while patient erect with eyes open and feet slightly apart. Patient is prepared.)

0 = Normal.

1 = Retropulsion, but recovers unaided.

2 = Absence of postural response; would fall if not caught by examiner.

3 = Very unstable, tends to lose balance spontaneously.

4 = Unable to stand without assistance.

31. Body Bradykinesia and Hypokinesia (Combining slowness, hesitancy, decreased armswing,

small amplitude, and poverty of movement in general.)

0 = None.

1 = Minimal slowness, giving movement a deliberate character; could be normal for some
persons. Possibly reduced amplitude.

2 = Mild degree of slowness and poverty of movement which is definitely abnormal.
Alternatively, some reduced amplitude.

3 = Moderate slowness, poverty or small amplitude of movement.

4 = Marked slowness, poverty or small amplitude of movement.
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1V. COMPLICATIONS OF THERAPY (In the past week)

A. DYSKINESIAS

32. Duration: What proportion of the waking day are dyskinesias present?
(Historical information.)

0 =None

1 =1-25% of day.

2 =26-50% of day.

3 =51-75% of day.

4 =76-100% of day.

33. Disability: How disabling are the dyskinesias?

(Historical information; may be modified by office examination.)
0 = Not disabling.

1 = Mildly disabling.

2 = Moderately disabling.

3 = Severely disabling.

4 = Completely disabled.

34. Painful Dyskinesias: How painful are the dyskinesias?
0 = No painful dyskinesias.

1 = Slight.

2 = Moderate.

3 = Severe.

4 = Marked.

35. Presence of Early Morning Dystonia (Historical information.)

0=No 1=Yes

B. CLINICAL FLUCTUATIONS

36. Are "off" periods predictable?
0=No 1 =Yes
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37. Are "off" periods unpredictable?
0=No 1 =Yes
38. Do "off" periods come on suddenly, within a few seconds?

0=No 1=Yes

39. What proportion of the waking day is the patient "off"" on average?
0 =None

1 =1-25% of day.

2 =26-50% of day.

3 =51-75% of day.

4 ="76-100% of day.

C. OTHER COMPLICATIONS

40. Does the patient have anorexia, nausea, or vomiting?

0=No 1=Yes

41. Any sleep disturbances, such as insomnia or hypersomnolence?

0=No 1=Yes

42. Does the patient have symptomatic orthostasis?
(Record the patient's blood pressure, height and weight on the scoring form)

0=No 1=Yes
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Fahn, Tolosa, Marin Tremor Rating Scale

1-9 Tremor (rate tremor)
1) At rest (in repose). For head and trunk, when lying down
2) With posture holding
UE: arms outstretched, wrists mildly extended, fingers spread apart
LE: legs flexed at hips and knees; foot dorsi-flexed
Tongue: when protruded
head and trunk: when sitting or standing
3) with Action(ACT) and Intention(INT):
UE: finger to nose and other actions

LE: toe to finger in flexed posture

Definitions for 1-9

0 = None

1 = Slight. May be intermittent

2 = Moderate amplitude. May be intermittent 3 = Marked amplitude
4 = Severe amplitude
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1. FACE Lr@INOY ...t ettt et et e st e e bte e sabeesabeeeas REST
2. TONMGUE LF@INOY ......eiiiiiiiitieetie et et e et e sbte e et e e et e eubeeesae e abeessateesabeeebeeeneeeaneeanns REST
POST
R 1) (e 5 ) 1111 O ACT/INT
4. Head tremOr ........c.ooiiuiiiiiiiiie ettt et ettt s e st REST
POST
5.Right upper extremity tremor ..............cocccoiiiiiiiiiiiiiee e REST
POST
ACT/INT
6. Left upper extremity tremor .............coccoiiiiiiiiiiiiiieeeee e REST
POST
ACT/INT
T TrUunK treMIOT .......ooiiiiiiiiiie ettt et e e rate et e e s teeebeeenaeeeaeeas REST
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8. Right lower extremity tremor .............ccoociiiiiiiiiiiiieeeeeee e REST
POST
ACT/INT
19. Left lower extremity tremor .............cocceeiiiiiiiiiiiiiiieeeceee ettt REST
POST
ACT/INT
10 HANAWETEINE ....ooniiiii ettt ettt et e bt e e e e sabee s

Have patient write the standard sentence: "This is a sample of my best handwriting", sign his or
her name and write the date.

0 = Normal

1 = Mildly abnormal. Slightly untidy, tremulous

2 = Moderately abnormal. Legible, but with considerable tremor.

3 = Marked abnormal. Illegible

4 = Severely abnormal. Unable to keep pencil or pen on paper without holding hand down with

other hand.

11-13. Ask the patient to join both points of the various drawings without crossing the lines. Test

each hand, beginning with the lesser, without leaning the hand or the arm on the table.

Definitions for 11-13

0 = Normal

1 = Slightly tremulous. May cross lines occasionally.

2 = Moderately tremulous or crosses lines frequently.

3 = Accomplishes the task with great ditficulty. Many errors.

4 = Unable to complete drawing.

11. Drawing A Right Left
12. Drawing B Right Left
13. Drawing C Right Left
14. Pouring

Use firm plastic cups, about 8 cm tall, filled with water to 1 cm from top. Ask patient to pour
water from one cup to another. Test each hand separately.

0 = Normal



1 = More careful that a person without tremor, but no water is spilled.

2 = Spills a small amount of water (up to 10% of the total amount).
3 = Spills a considerable amount of water (> 10-50%)

4 = Unable to pour water without spilling most of the water.

15. Speaking

This includes spastic dysphonia if present

0 = Normal

1 = Mild voice tremulousness when "nervous" only

2 = Mild voice tremor, constant

3 = Moderate voice tremor

4 = Severe voice tremor. Some words difficult to understand.

16. Feeding other than liquids

0 = Normal

1 = Mildly normal. Can bring all solids to mouth, spilling only rarely.

2 = Moderately abnormal. Frequent spills of peas and similar foods.
May bring head at least halfway to meet food.
3 = Markedly abnormal. Unable to cut or uses hands to feed.

4 = Severely abnormal. Needs help to feed.

17. Bringing liquids to mouth

0 = Normal

1 = Mildly abnormal. Can still use a spoon, but not if it is completely full

2 = Moderately abnormal. Unable to use spoon; uses cup or glass

3 = Markedly abnormal. Can drink from cup or glass, but needs two hands

4 = Severely abnormal. Must use a straw.

18 Hygiene

0 = Normal

1 = Mildly abnormal. Able to do everything, but is more careful than the average person

2 = Moderately abnormal. Able to do everything, but with errors;

uses electric razor because of tremor

3 = Markedly abnormal. Unable to do most fine tasks, such as putting on lipstick or shaving

(even with electric razor), unless using two hands.

4 = Severely abnormal. Unable to do any fine-movement tasks.
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19. Dressing

0 = Normal

1 = Mildly abnormal. Able to do everything, but is more careful than the average person.

2 = Moderately abnormal. Able to do everything, but with errors.

3 = Markedly abnormal. Needs some help with buttoning or other activities, such as tying
shoelaces.

4 = Severely abnormal. Requires assistance even for gross motor activities.

20. Writing

0 = Normal

1 = Mildly abnormal. Legible. Continues to write letters

2 = Moderately abnormal. Legible, but no longer writes letters.
3 = Markedly abnormal. Illegible

4 = Severely abnormal. Unable to sign checks or other documents requiring a signature.

21.Working

0 = Tremor does not interfere with job

1 = Able to work, but needs to be more careful than the average person

2 = Able to do everything, but with errors. Poorer than usual performance because of tremor 3 =
Unable to do regular job. May have changed to a different job because of tremor.

Tremor limits housework, such as ironing.

4 = Unable to do any outside job; housework is very limited.



90

Non-Dominant Hand

Drawings A, B, and C and make with the Left Hand Right
Hand
DRAWING A DRAWING B
L] L ]
DRAWING C



Dominant Hand

Handwriting: This is a sample of my best handwriting
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Signature:

Date:

Drawings A, B, and C and make with the Left Hand

DRAWING A

DRAWING C

Right Hand
DRAWING B
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MODIFIED HOEHN AND YAHR STAGING

STAGE 0 = No signs of disease.

STAGE 1 = Unilateral disease.

STAGE 1.5 = Unilateral plus axial involvement.

STAGE 2 = Bilateral disease, without impairment of balance.

STAGE 2.5 = Mild bilateral disease, with recovery on pull test.

STAGE 3 = Mild to moderate bilateral disease; some postural instability;
physically independent.

STAGE 4 = Severe disability; still able to walk or stand unassisted.

STAGE 5 = Wheelchair bound or bedridden unless aided.
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® Anticonvulsants: Phenytoin Carbamazepine overdose

¢ Antineoplastics:

5-F U (5-fluorouracil)
Ara-C cytosine (arabinoside)
Methotrexate

Capecita

®  Other drugs:

Lithium salts

Amiodarone

Procainamide

Cyclosporin and calcineurin inhibitors

Bismuth Bromides/ bromvalerylurea

Mefloquine

Isoniazid

Lindane

Perhexiline maleate

Metronidazole

Glycoprotein IIb/IIIa inhibitors

Nicotine
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Beta-blockers : Propranolol, Atenolol, Nadolol

Calcium channel blockers : Nimodipine

Anticonvulsants : Gabapentin, Levetiracetam, Topiramate, Zonisamide
Antipsychotics : Clozapine, Olanzapine

Benzodiazepines : Alprazolam, Clonazepam

Others : Primidone, Levodopa, Benzhexol, Dopamine agonists
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