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2) Action tremor

A 9]: active muscle contractions 3= AH], J21F 2] &
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Postural tremor, Kinetic tremor, Task-specific or posi-

tion-specific tremor, Isometric tremor,
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Initial tremor: F2& AJZFe wf) el

Dynamic tremor: &3¢ S7Fo UER.

Terminal tremor: intention tremorg}1l® 35 X E 7}
7}o] 2 w) Ve, Finger-to-nose testsh ] 2 & 4= 9JS-,

3. Task-specific or position-specific tremor

Task-specific tremor: 4] 227], =5}7] 53 o] 54
A5 & wlollvt e, 3h4] %5 wlEt Ay o 4
s 3lE= g™, o) primary writing tremor, voice
tremor
57 Aol xR Ueh = EE.
o) wing-beating tremor, =417} 4 7}7ko] $k-& wivt e}
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position-specific tremor:

4. Isometric tremor: €248 glo] &5 =1t 4L uj
o Yeht= €. o) 98 & FH1 S v voe 9,

orthostatic tremor

Agke 1 o

2. 0|l ME 2R
74 &3} physiologic tremor, parkinsonian rest tremor,
essential tremor®] postural tremor 52 th7) 4 - 10 Hz2] 2!
T
3Hz °]3}¢] slow tremor+= cerebellum -2
w02 el 297} wr,
11-20 Hz 9] fast tremore=

brain stem&]

orthostatic tremort} T} trem-
or2] harmonic oscillation© & 1}-2-t}.
w2le] 714}

Arm extension test, Spiral drawing test, Water pouring

test.
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1. physiologic tremor2| 7|&Z peripheral mechanism,
central mechanism&| 2 componentZ LI+=0{EH,
1) Peripheral mechanism : peripheral beta-2 adrenor-
eceptor® "I7]E = mechanical-reflex component,
Tremor?] frequency= f2} 314 : f=(K/D"* T

stiffness of the joint], ©] ¥2]ol] WZ+= mechanical-reflex

: inertia, K :

component2A], 2] 9] tremore 3-5 Hz, £5-2] tremor
+ 7-10 Hz, metacarpophalangeal joint./] tremore 17-30
Hze] Z=E HoIt} Inertias FAE &t} waba] F
A7} B tremor®] JEFE 9 OLE— W=t} FAAH
HEg7F Hol- =A== Aot} enhanced physiologic
mechanical-reflex componente]] t&} stretch
reflex response”} fatigue, anxiety, 2F& 5ol &J5le] SV}
of LFERLRE A, 9] 215 EA0] Ao e wier)

2) Central mechanism : central networkt} cell group?]

tremor@k? :

oscillatory activity 4] 7] €.

central network of cell group2] oscillatory activity”} mo-
%4 (modulation)s}l 912, 1 A3} &
2ol ZofslE motor-unitE2 mean frequency of dis-
chargeol] 4#glo] th7l7} 8-12 Hz &He] 215 (peak: 10

Hz)Z entrained 3. ©] central mechanismol] 2]8F tremor

tor-unit activity =

frequency : not f=(K/1)"”*, oscillatory activityS 2.0]%= net-
work®] 9]3] : olivo-cerebello-rubral loop, thalamocortical
thythmicity ¢] 5 7}&]7} 902 =) physiologic tremoroi]A]

+ peripheral mechanismo] 2 2H8-3},

2. pathologic tremorS 227|= 4 component

1) Peripheral mechanism : mechanical-reflex component

2) Central mechanism : central-neurogenic oscillation

3) Feed-forward loop dysfunction : cerebellumol|A] 7]
3} reflex, tonic, ballistic component®] 3 movement com-
ponentE ZAsl=feed-forward loop2] 7| o]

4) Long latency reflex dysfunction : voluntary actionA|]

25-100 msec?] latency &<} transcortical loopS A5}k
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segmental circuitry®. W#7}= descending control system
of ol
o] Y] 7}A] 84F € 4= A& =) Parkinson disease2| 7

o

1) mechanical-reflex component®] ¢ : smaller

2) central-neurogenic oscillation®] 3%k : larger

3) feed-forward loop : alteration in the control of one of
the reflex, tonic, or ballistic components

4) long latency reflex (long-loop reflex) @ increased la-
tency

=) essential tremor?] 74-%-: 9JA| mechanical-reflex com-
ponent®] &3FRT} central-neurogenic oscillation®] %J&ko|
24 o =k,

=) enhanced physiologic tremor®} essential tremor®] =+
Hol| =8-0] T:= test : mass loading,

&1,

r-lo

enhanced physiologic tremore 22 W F7
& &l 1878 AFHE Sefv o e A4

4. Essential
tremori= 7 2] J&S BEA] ok

Rest tremor2] 7 ZItH(Table 1)

Issue 1, @™Ho] Al
£ Kol A9

o2 Al 71A] 7FsAdo] 9tk AA, o] essential tremor &
A= Parkinson diseasel= 7| A= 7], A Mol
& 2 HA] Parkinson disease] T2 EAE0] A A 3] el

7Fs73. A,
tremor7} AFELS AR vlx] Q= AXH Hol= A Al
A, AA R essential tremore] 3+ FAFO Z rest tremor7} L}

B 715, o] EAl ob4 sl A 933 gl

A8} essential tremor $FA}7} rest tremor

A8 postural/kinetic tremorZ 213}e] rest

Issue 2, Holmes' tremor vs, thalamic stroke vs, my-
orhythmia vs, palatal tremor or myoclonus

- Holmes' tremor®] A 2]: 1) rest tremor$} intention trem-
or (+) (postural tremor= B2 9ol FHtg), @ o] oy
L o7} jerky movementZ} 43 e B2lE] Hol= Wol 9
<. 2) 4 Hz °o]3}¢] == 3) stroke & tremor A|Z7}A] 2
FollA 2d7pA = B} 9l

- Holmes' tremor?] 7]7: Cerebello-rubro-thalamic sys-
tem¥} nigrostriatal dopaminergic system®] H#Ho 2 QI3

Voluntary action®} R cerebellar signal©] impaired ni-
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grostriatal dopaminergic systemoll4] €0 7]%= rest tremor
= JAJs|FEo]oF 3=, cerebello-rubro-thalamic system=
o] A7 rest tremorZ AA|SFA| E3aL 1 AT rest
tremor?] rhythm®| voluntary actiono]] ZFa}e] vko 2E
9] intention tremorE Yo 7tk &

- thalamic stroke 3 tremor: 1) 4 Hz ©]3}2] =S4 rest
tremor$} postural tremor”} W23 myorhythmiag}ale $F

t}. 2) Thalamic tremor : lateral posterior thalamic stroke

Table 1.
Parkinson disease

Parkinson-plus syndromes
1) Multiple-system atrophy
2) Progressive supranuclear palsy
3) Cortico-basal-ganglionic degeneration
4) Diffuse Lewy body disease
Hereditary degenerative disorders
1) Wilson disease
2) Huntington disease
3) Neuroacanthocytosis
4) Hallervorden-Spatz disease
5) Gerstmann-Strausler-Scheinker disease
Secondary parkinsonism
1) Toxic : CO, Mn, methanol, cyanide, CS2, MPTP
2) Drug-induced : dopamine-blockers, neuroleptics, lithium, flunarizine
3) Vascular : multi-infarct, lower-body parkinsonism

)
)
4) Trauma : midbrain injury
5) Tumor, Paraneoplastic

)

6) Infection : postencephalitic parkinsonism, AIDS, SSPE,
Creutzfeldt-Jakob disease

7) Metabolic : hepatolenticular degeneration, hypoparathyroidism
8) Normal pressure hydrocephalus
Essential tremor, severe
Holmes' tremor (midbrain tremor, rubral tremor, Benedikt's syndrome)
Myorhythmia, thalamic stroke
Tardive tremor
Spasmus nutans

Table 2.

ng
oM

& action tremor2} M7 dystonia, athetosis, chorea, sen-
sory loss7} $HA| Q& 739 T2 5= 2wsh

- myorhythmia®] J2]: 4 Hz o|3}e] XEF= restr] S
actionA] E5, continuous S-& intermittent3}7], H| L3
thythmic3}7] YERJ+= movement, Supination-pronation
(pill-rolling) pattern®] Parkinson disease®] rest tremor2}
] flexion-extensiondl= ¥4, Brain stem 7%, £3|
substantia nigra®} inferior olive, 18]l cerebellum®] ¥
o2 WAl o= 59 brainstem stroke, cerebellar degener-
ations, Wilson disease, Whipple disease, ZFo] S5 glo]#]
a1, palatal myoclonus2} W= 7% S,

- palatal myoclonus@+?: Palatal tremorgtil %= Sl=1], ag-
onist-antagonist®] synchronous or alternating contraction
07 1} tremore}t Y] 7|4+ palatal movement”}
agonist®] rhythmic contraction.© & -9 7] wjF-ol myoclonus
7} o] A&kl #3819, Guillain-Mollaret triangle (dentate nu-
cleus-red nucleus-central tegmental tract-inferior olivary
nucleus)] ¥ o 2 YA (Table 2).

Action tremor %= postural tremor®] 7 A4t
(Table 3)

Action tremor % Kinetic tremor, Task— or
position—specific tremor, Isometric tremor2)
2 ZHTable 4)

Issue 1, Titubation®|#+?: Axial muscle®] hypotoniaZ. ¢l
3k W]o} £ 9] rhythmic oscillation, Cerebellumo]i} cer-
ebellar outflow®] W 0 & 213} kinetic tremor2} $H] pos-

tural tremor$} titubation©] E4¥Fs= 7497 2l

Essential palatal myoclonus

Symptomatic palatal myoclonus

=
ST Q01

Tensor veli palatini =& (trigeminal nerve)

M| soft palate 2 & &

Ear-clicking sound

e X[&
Levator veli palatini =% (facial nucleus, nucleus ambiguous)
Soft palate HE= 2|2t 2%/

Inferior olive hypertrophy
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Table 3.

Physiologic tremor
Enhanced physiologic tremor
1) Stress-induced : emotion, anxiety, fatigue, exercise, fever

2) Endocrine : thyrotoxicosis, hypoglycemia, adrenocorticosteroids, pheochromocytoma

3) Drugs : beta-agonist (e.g., theophylline, epinephrine), CNS stimulants (amphetamines), psychiatric drugs (neuroleptics, tricyclic antidepressant,

lithium), methylxanthines (coffee, tea), valproic acid, dopaminergic drugs (levodopa, dopamine agonists)
4) Toxic : alcohol withdrawal, Hg, Pb, As, Bi, Br
Essential tremor
Postural tremor associated with
1) Parkinson disease, Parkinsonism
2) Dystonia
3) Myoclonus
)

4) Neuropathic tremor : motor neuron disease, peripheral neuropathy, peripheral nerve injury, reflex sympathetic dystrophy, Hereditary motor-sensory

neuropathy (Roussy-Levy syndrome)
5) Kennedy syndrome (X-linked spinobulbar atrophy)
Holmes' tremor (midbrain tremor, rubral tremor, Benedikt's syndrome)
Tardive tremor

Cerebellar hypotonic tremor (titubation)

Table 4.

Kinetic tremor (dynamic and intention tremor)
a. Cerebellar or cerebellar outflow lesions : stroke, trauma, multiple sclerosis, Wilson disease, drugs, toxins
b. Midbrain lesion : stroke, trauma, multiple sclerosis, Wilson disease, drugs, toxins
Task- or position-specific tremor
a. Writing
b. Other task-specific tremors
Isometric tremor
a. Orthostatic tremor
b. Muscle contraction during sustained exertion
¢. Miscellaneous tremors and other rhythmic movements
1) Mixed with myoclonus : palatal myoclonus, oscillatory myoclonus, asterixis (negative myoclonus)
2) Dystonic tremors
3) Cortical tremors
4) Epilepsia partialis continua
5
6
7) Fasciculation

Nystagmus
Clonus

)
)
)
)
)
)
8) Shivering

)

9) Head bobbing due to third ventricular cysts
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