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Steppage gait ﬂ@ﬂﬁiﬂLiW@ﬂGﬂﬂLﬂ?ng%N’] L‘Wiﬁzﬂu‘/l,"ll&l foot drop Un@Anaaniae

nszandouinfiaits uaawldvnlaled wodasanuasus proximal 1ag Lﬁalﬁlﬁuvlajaz@gm{u
Cautious gait L3N functional L@WNEiBINZLLEIN
3 Hydrocephalus

Classic triad : Dementia , Gait abnormality , Urinary incontinence

. . 2 . A oA a A
Hydrocephalus 1w differential #3089 dementia N3l gait NaUn@ \a997NLRY frontal
. 4 4 o a & > W o
lobe white matter TatAsnuMTAYl waznauwdaszlild twseluassunn frontal lobe

LA O UNHATI cingulate gyrus

a . |J o { . a .
213NN ventricle Mcymu i pressure auean U white matter W3aLinann primary
. ﬂi . o v dql/ = . |J " v
lesion 71 white matter La4 ¥inl¥ihaauasnialy LREALNUBY white matter 1W]Ju°llu LR ISITRTLY,
lesion 71 white matter w&a337'181% hydrocephalus 359 158071 hydrocephalus ex-vacuo @l

a1alaNIARNW

A A i o , va & o = A .
AwldNians triad a9nann Iaansinaw ez dsaslsa subcortical frontal lobe a2

Wn hydrocephalus %304 lesion ABEULANNWANT
Clinical approach to movement disorder (aaaauua%)

Abnormal movement fian3tadan lniIAaUn@Niaan extrapyramidal §131 extrapyramidal @@

“anan pyramidal track Naaluanld stroke 1iag 9 = corticospinal tract 19201628 weakness
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Extrapyramidal Ao basal ganglia a8z pathway Va3 basal gg. léun cordate , putamen , globus

pallidus , STN , subthalamic , nucleus accumbens

uanNnIinfanlniudl basal gg.t4nIugNatnsdudan 1w parallel basal ganglia pathway

ldeenu 1w limbic , mood , cognitive , executive loop
™ A & a
RANVBY extrapyramidal A8 nigrostriatal pathway 4 dopamine pathway \Junan

lunsiiansedenlnifadné 1w dopaminergic pathway 4 direct , indirect , hyperactive

= o 9 v a A = Ao ' a
pathway ‘ﬁx‘]’ﬂz“ﬂﬁl‘ﬁLﬂ@]ﬂ’liLﬂﬁﬂ%ﬂN"lﬂﬂiauﬂ gnIUnG

Direct pathway \iANNTIN cerebral pathway Wad glutamate mni:@ju striatum = striatum
1) negative (inhibit) 1 GPi—> GPi 11 negative (inhibit) 7 thalamus 18883 = release N3

4 { X a N
\aRau N cerebral cortex LHazU% = LAia hyperkinetic movement

Indirect N3zl GPe ¥MUNINTZAIINAN Lasdl pathway agﬂu basal ganglia pathway

9 Hypokinetic movement

Hyper-direct pathway ﬁaﬁmiﬂi:@:fuﬁ Cerebral cortex - STN - Thalamus - Hypokinetic

movement

M98 pathway zvihausuganuialinmaafenlwidudnd dduld balance fiazifian1s

indawlnadaUnd
Movement disorder approach
1.Hypokinetic movement
Parkinsonism
2.Hyperkinetic movement
Tremor
Dystonia Lﬂuﬂﬁﬁmﬁaﬁ@m%aﬁﬁgﬂ

Chorea mM3taRawk biLilk random flow
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Myoclonus
Tics
NILYNTHA Hyperkinetic

1. wndewlmuuud Rhythm = duadewlminuud mythm nsedawlnaiug oscillation
#19 oscillation wiladnisadeufiveuuwiunulaununits = Tremor

2. wdawlmuurlid rhythm=> ¥iuuudn g Stereotype = adawlnag quuy pattern
\@4 WUUN sustain muscle contraction & abnormal posture = Dystonia tn34 Hag

3. nnewlwinulaid rhythm= viuuudng Sterotype =& urge Aaauld3fnasnazih
813159 suppress lALUN9&I% = Tics

4. waewlwuuylad rhythm = Vl,;\iv‘hsg’]e] sl stereotype =2 ﬁﬂi:@ﬂ jerk-
Iike%Myoclonus

5. wanewlwiuuulaid rhythm = laivingn g il stereotype = lidinszan udiiu flow

1iau31 = Chorea
. . =2 ' 9 a o o
Parkinsonism #a189N§IMNT lalslsawsAanan Usznaudas

- Bradykinesia

- Rigidity

- Rest tremor

- Postural instability

- Freezing

- Fixed posture neck , trunk
wanfa AWl 81N1331We9 Bradykinesia @1931n%13N frontal lobe 1138 psychiatric
symptom 849 Ng4 frontal L3831 Hypokinesia Aa Ly gnuaaana Aasua Velocity
wlauawld Apathy L6731 Bradykinesia (VDO) 1981n11301372871017 bradykinesia RREEAN ]

v o ¥ [ A a 2 ¢ o A A o o o

aw ez 1yt a1al# finger tap Aadudiitng , fuu g, wandeaimae |, duvindng
o % 3 ] A . . = & . .
MlkinAuanuuandls Aa Bradykinesia 4n13aaaduadnd amplitude Waz velocity
WONAMNILLARAU MAITIE8ANUTINGT Nazfas 9Lanad 9ae dadtiniradadng ozl

wilau Hypokinesia tn laitasfaziniiauiadia 9533007
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Resting Tremor vJunsauluuul adduction — abduction fiadl oscillation SaLLWILA
g9z lltunuiden iWurasunui e wazAaud19d39%Ie wia rhythmic

i vy A, A & A 9 v & ' A <
39379 Resting tremor awlTdasilaun support 1w lalsawldinisag urefimanis
Mlraule daslnanlinslauuan wiansuuniniing Lde twalw full resting
Postural instability aufiidwisaz ) anduiazduaguds awld PD andudzngll
v v Y 1 ~ L =3 = v L = 1
anin wat ldAuga Anaseulasnnsdeanldludnamas Sonindunsasia Pull test
. NN | . y
thaasunnin 2 AMauld waasdn positive
Freezing of gait AaAaHLIULA®IZENN AOURYUAIIZQAA 138N on block turning 117
21 ldaan daauenann gait vas frontal @3¢
Mask face
Resting tremor (Asymmetry)

. 2 WV v 2 ' a v ' e &V & o 1
Rigidity 49 b lananaile cogwheel atndLdien laidasuanin cogwheel rigidity A ba d130
rigidity ﬁamiﬁﬁuﬁdmgdnﬂ direction L&z velocity L6l cogwheel RUBD rigid 1IN
tremor gaw 1 bl lad tremor A LidadiSanintdu cogwheel IiSani rigid aghadanf

. . A o . . .

wa lag rigid LLANGNAIN spastic NLNI ¢ A3IN spastic 1)) pyramidal tract U rigid 1))
extrapyramidal P spastic AanInd Clasp knife HIONANY LIRUTINY velocity NN
9 ' & VoL, I I ' o a .
F9eandedn we rigidity 32in13uDnIaiyin e]nuluv;ﬂwﬂmma:nn velocity
Cause of Parkinsonism

- Idiopathic parkinson disease \IuaRqWan

- Parkinsonism plus : PSP , CBS , MSA , DLB

- Heredodegenerative disease : Wilson’s disease

- Secondary drug , toxic , metabolic , infection , vascular , NPH

NNY3%ane Idiopathic Parkinson disease

[
o A

Pill rolling #aanuiildandanduen

1
>

Reemerging tremor Un@dl resting tremor wilu PD wasndada liannn awldazides

4 ' v epr A
NN AWV specific NU PD
PD ¢ia4t% unilateral onset LAzAABL 9 slow progressive LW‘nzLﬂuﬂ@;w degenerative

AOURBAINLEN Levodopa , dopamine agonist
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@ A L.oA v A | = o
@04 haifl neuro deficit 219 014 neuro deficit a9 ﬂ@la\‘lvlﬂ‘mmm@;ﬁnﬂ secondary cause

%3891N parkinson plus HULD

. A A . % A X @ .
(VDO) Re-emerging tremor aad tremor @8 action ( ﬂu"lmﬂﬂuamumsmumﬂm) faw resting

A o A A o Al A . ' v o (%

ﬂﬂuvl,ma’mamaﬂ%mm Vlwuau 53 Re-emerging tremor Aa®U1LNIENY PD WagUAIIY
. . = . . = o o

Parkinsonism plus #418834d parkinsonism + d neuro deficit a1 faenglsn

l3a Progressive supranuclear palsy (PSP) awldazaanaParkinson wansARanlnIvaIAN
Aadnd & supranuclear ophthalmoplegia - Vertical (downward) > horizontal faad vertical
1 (% v . A . . 1 a a U
gaze palsy NanlaiIaIua8 horizontal <04 Parkinson disease ahifondaUnd awldPsPazd
8IMNIABANLIBY ANAILATZHZUINVBILIA INTIZANNBI LABsTa wazdl axial rigid ez awll PD
azldnnausa niezanfidu 10 4 deeanliniannisasnaParkinson disease uAaNAILAT
=~ ¥ @ © v, . A ) . 2 A
L3N mﬂ@]aaaaamﬂw% idiopathic Iiﬂaue] Nﬂ%ZLﬂ%LL‘UU symmetrical 93613370 PD ‘YlL‘ij%

asymmetrical

Brain imaging #14n# @347 Parkinson 4N film Uné weil PSP 228l humming bird sign @34
brain stem aziApdugiinun (film uwadnuing sagittal) , film (WWI%aw horizontal) LiAw

wilawundsludidugdninuan (5undn hot cross bun sign iudnumeAidautda typical MSA

(2
a v [~3

il lildudadnlulalsad deefideudrsaiuayu 9399 hot cross bun taalsnduldnas

150 ueisi typical AU MSA

-15AMSA %38 multiple system atrophy fa parkinsonism + system 5%6] AWLRAN G]ﬁa autonomic
failure AUzl orthostatic hypotension , erectile dysfunction , urinary incontinence lu MSA

inazlinauanadny Levodopa Anazdl cerebellar sign

MSA {1 2 type Ao MSAP L1 MSA Nindlan Parkinson NU MSAC 224 cerebellar sign L@t W6
Vlﬂé'm]:ﬁaaﬁ autonomic problem L8z ophthalmoplegia 81N1339¢ symmetry @1437n PD | L

MSA =3l scoliosis %38 PISA syndrome watauidn

%70 BP vihuaunuvindu 3 w1l SBP aaadunnnii 30 mmHg DBP aaadinnnin 15 mmHg
#1937n hypothalamic 1w orthostatic TazLa1 20 mmHg nu 10 mmHg @1¥ criteria MSA

@949 30, 15

Secondary Parkinsonism
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(VDO) anldidw wanrauwuuasralndd lauds laith Jugwudizoanduadiaden § Freezing of
. Aa Aa (% v |g 1 . = ' . .
gait LaWVINH anaul¥in laidu 1Ju Freez annnin shuffing 1381731 lower half parkinsonism LW

WuNwnegna@en §1waniiaann vascular 138 normal pressure hydrocephalus
Drug induced parkinsonism

Typical antipsychotic AU MINe8aIMN T symmetrical 284 bradykinesia , § Tremor ¢ w4

NNV INITLAREW 1AITININNTN
Metoclopramide
v dl U v A >
ﬂ']LLﬂﬂa%vlﬁ HALLNLILWA
Y[y
Risk factor
mqmﬂ
WAL
al o
JUs:16asauAT2 Parkinson disease , affective mood disorder
v e U a =3 d&/
ﬂuvl,"llwﬂﬁfl(?n’]vl@ﬂ'ﬁ]@]n’ﬁ Wa%q@ﬂqﬂ‘ﬂZQm‘%
Tremor WeNLD%
-Resting tremor
-Intentional tremor

wen ET nu PD tremor b ber

. ] o . o ) & @ o <&
Essential tremor aziAwinanliaan resting lah wawardoauaniuwanainazan waziduniges
o e A \ A o A o Y i = A

119 Uszi@ang 1w Wanneialdidldan Ma39Nay Nurae spiral test ﬂﬁ]wqﬂmmﬂaaﬂ"l,ﬂ

v 1 { 1 L 1 Q |¢§,
T1918N WANE19aIN PDNYzAas uliauaalanasg ua ET azilouadlnndug
Risk factor essential tremor

JUs@asauaain AD
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' . Aa [y [y & ° va Y
ABURWDIAB alcohol transient U']Gﬂ%ﬂ%L%ﬂ']LLﬂ'Jﬁ‘llu WWI%@I@]L'HE‘I']VL‘IJLE]U

Myoclonus ani e Brief jerk-like m@’jmﬂuﬁ%mmvlmuﬁw i Yaneila , proximal GwlUh 6
o @ v A ' A . a A 9 v A A @
21 §162 B Nlaaas 9fa flapping tremor 234 9Aa myoclonus a1 IAaw Lindouiiaiina:

nIzan e waluauld systemic disease L% uremic , hepatic encephalopathy , toxic

. . Y H g & o =
Cortical myoclonus : negative myoclonus anau Mwnisaia sndfiaduadan wasiedadu
oA o = 1A A ~ . & A . & ' A

AL RN AL ﬂu"l,m:umz@;mhwa Aawail stimulus AlAaNTZGN \u jerk aug ldinian

Aa by | <
tremor 713 rhythm w1 We myoclonus aznszqnLduazsg

Chorea @a dance-like 1% flow 284 movement 'li'la#l pattern Tataw vevldaguun wdans

%30 LA% Typical 983 Chorea fa Huntington disease awla9zd psychiatric symptom FI0AY
Ballism tunguLdsany chorea uaswusandi Aaidu flow ‘ﬁ'gmm YHUUI

Chorea uyatin primary nu secondary cause

Secondary cause ﬁwuﬂaﬂﬁa drug , metabolic , mass , vascular LT post stroke chorea

(vDO) wanveiuldagunn 1w flow 138131 hemichorea tMilfn31 hemi #8411 organic cause
Wik WazdAadldn cause UL structural @38 LT vascular , tumor WAH organic cause aWINN

1% structural Wi liNN28 hemiballismus b @8 hyperglycemia #anadadseisliians

Tardive chorea drug-induced AuguLtn 9aan 9 llan 13877 fly catching tongue %%aﬁm%i“ﬂﬁﬂu
lsiaanunSanin Bon Bon sign W typical chorea drug —induced Wdlan secondary A% 81992

51l paraneoplastic

(VDO) awlduanitesnazyin 1w Tics fa'liil pattern Talaw unsaunwey lna maﬂu%ymsdn
Tics wLiatiln vocal U motor tics DaudasduiazuLio Simple NU Complex

Simple Vocal tics 1% ViLdasfania dosgaayn lilddanunany

Complex Vocal tics Fifgafidanunang WAFMAEY

Simple motor tic Aa5IINAN L 6N A8 Complex motor tic Aa¥inrinn1abuiae
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aa o« __, vy A A wR o o & o ¥ wR A o W
‘Lummuﬁmsu Tics ﬂuvl,waw urge ﬂagamﬁamm):mmwum ‘Yl']LLﬂ'JEﬁﬂ@I Vl']LLE‘]’Jﬁ‘].I']UFL’i] Lﬁ%

partial suppressible fiavyaldwasunly snWnfaznauulna

[
[

Tourette’s syndrome AadNg motor Wag vocal tics

Primary %30 secondary cause L% Huntington , Wilson ,NBIA Aalsand ion 11 deposit lusuad
v A A A A ! Y O A | A A .

, drug ﬂu"lm]:uﬂsz’mmaumﬂ'ﬁauG]immal VL%JI‘IT&JLL@ Tics 881NLQ87 UIAUIZY cognitive

involvement , mood disorder Mliinaeaaainds secondary ANLI% primary il psychiatric 3%

¢hada OCD , ADHD ludsiduindasdu secondary
Dystonia Aain3sda AajLl aunann1sfaq distribution fawitasslnu
Focal , segmental , multifocal , generalized , hemi

mm@lﬁa primary , secondary

vaad o ¥ A o .fLu

Cervical dystonia with sensory trick awldaadaidssliniun awlidisiliaadanauuat

rindld vvauiazielauazdndiluas Sundudu sensory trick usaua1lauaziayn
Sensory trick Nnaziaa i primary dystonia 1ailes secondary cause 5%6]

Generalized dystonia aultdada aaudu nsninawsnlUt191ra358n71 Retrocolis A laidu

NBIA faillasawnly deposit 7 basal ganglia

(VDO) anldiaguaausnuiizin Uinau auniallun aey awldd postural tremor twsnzin
A A v A < o A . . a ' IR v o A ' A
wioadasanuuaNaau sundsa antigravity 138077 postural s lnau uguile wuiedauas
A o o a ! . . | v Ao = a '
YN UAZHDNVBURIFUARDANILILNTT kinetic udsmindesuaaulnanathnunesenin
intention tremor KIaaUABUYN task 138NN task specific tremor LT% UIIABFTHANIZIANT Y
o A o AN . ~ o < o < X a o &V 1 o
NWIRD ANt tremor iflﬂuvl,ll consistent NaunﬂLL‘U‘U WU ¢) RBVURI @Ia%ﬂﬂ]ﬂﬂﬂlqﬂ‘luﬁu

Fun psychogenic movement disorder
Sign psychogenic movement disorder
- abrupt onset

- non progress 81N IANN
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- WL
- classified llainudulsnesls

- pattern Jaitibsan |, frequency Lo

- ldinlaauauas uddasuilainifasugnliingnlsa

U

- distractibility & watunanNaulan biagw nieanutaonld 1w awldlevnau i lwauld

o A 9 o A Al & A

fuufiadne anwoe frequency Hangunazitfswly
. o

- 1¥placebo 8193:A4n

- we'ldene psychotherapy

. . A A o Aa P= A . | A % ) o
- coactivation ABNLIIEW UNALIAIN tremor ﬂu‘ﬂLﬁu organic %ZVLSJSJLLN@]’M LL@]ﬂu‘lﬂl

psychogenic AU unauad3 LU coactivate muscle

Motor examination

o o yay A4 @ ey Ao o A o
nsnazmnaulualEifesd pathway awllusarunie NaAtyAe cerebellar MillusapiuAu

coordination M l#nnswmaalvaLl smooth uaz precise WeansaRidsz@nanin
Motor system examination ‘Mﬁﬂjmﬂﬁ@

n muscle bulk Qdﬁl,ﬁﬂm 11381m34 H atrophy %38 hypertrophy d&sinm abnormal muscle twist ,
fasciculation #wuléilu LMN degeneration sinn&nsitianszan dawluaiinnu atrophy snnnda Tigd

symmetric 198 asymmetric
AT AL joint
wisuss muscle strength
neaa reflex
% Muscle tone nsudanail 2 uuy Aa decrease 138 increase muscle tone
% Muscle tone increase : Hypertonia 13 uuy An spasticity , rigidity , paratonia

Spasticity {flusaaTlsafi UMN lesion
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Rigidity {lupauiindnfizes Extrapyramidal system Geaziienriy basal gg pathway 6i19°]

unnsusin spasticity fu rigidity wudnnnsAaeslimaed joint ANFaINANEL H1u resistance 1ANTL
Andn fneriumnse spasticity 1 velocity dependent g9 rigidity tlu nonvelocity dependent 1isngfiaiaan
n3vamuldia muscle tone 1Az iaewlu joint wietihen joint Tuuadununlulddinalimagerlsivue
W wrist joint agfuwuL flexion , extension , rotation Annliivum elbow joint fwilauriu flexion,

extension , rotation Lqmmmmmﬁwwmmq range of motion lunsuan spasticity fiu rigidity

% L4 3 ] .« . 1 f—‘ll % 1 = % d’l 5% o v Gl [ =
DI ULIUUDLTY Y UDE u spasticity wuaniaaaulua lfutdasdiussfinuunnau usdragudn ldreadiie
v J . . . dla 1 o [ o Y =3 aa dl U . . . . J <
AU ANNAN rigidity NAAWNITNU laidragudn139 inalanTadn Leadpipe rigidity = viainan

|
= o a

Cogwheel rigiditya1dn cogwheel wiladn w87 ansnaduhlisnagidnaailudoenileufindde ns

v v
o [ A =

71 cogwheel Hlusiaivandnd tremor &alUiy tone MiNa@wwingu Asiunisi rigidity Tianflufeaiy

cogwheel 38auALT1 nonvelocity dependent 81148 tremor filail cogwheel
namanuiednanaesldiniuEasneii ilauansznang spasticity iy rigidity

Paratonia 214 luAgeAuALWN WS N19saLanaInasddlusndtandt fnainAuEalnfves frontal
lobe M1 1#ia1m inhibition Aeiunaseenusaesy joint anldfazeanusedinunn uwsednuduuwuuldlfsnala

i involuntary Svaenuss arlifgesiiu f1ldreseenuseanldfliAeafing

% Muscle tone decrease : Hypotonia

A4 v 4 A . v = 1 [ o P a v
Ae3AN91H muscle resistance fiaaunniiselaifliae lun1smsa muscle tone fiagliinuld relax age) 1
a 1 | £ ¥ o A A v =< 1% a v =< | . v U 1 .
LWﬂuﬂﬁl’NﬂLﬁu slﬂﬂuiﬂﬂ’]ﬂ@l,l,‘]_lllﬂ"ﬂ’mu\i LaL9Im9aandneil unng distract LW?WZQWﬂui"].IiM distract 814

71119 voluntary 71115 muscle tone WnZunInANLTuaT LA

o 1 £ v ] v v % dﬂl [~ U 1 % %
santng Weuliiueusu enhauld Srlaredinassduaniiesuansdn normal tone fwinaatige
wa&Maq1 decrease tone dnpuldinliaesuanadn increase tone

v
o

& Muscle strength A39ausa289nN&NNLHe wLNNTeauLIelRAaT
Focal @) .luaes LMN {ludouluny Hsealsail root, plexus
Hemiparesis vi7a paraparesis a1aiflusaeisal = brain lesion , stroke , spinal cord ,spinal tract

Generalized @"ﬂuLLNVLﬂVTQj @116 111 muscle disease , NMJ disease , polyneuropathy
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= 1 | . o .
virautaiilu pyramidal fiu non pyramidal pattern

Upper extremity Unafinu flexion azudeusandn@inu extension 813 pyramidal weak #11 extension ag

weak n31 flexion
Lower extremity aznauniis Ae extension wiausandn flexion

Tuauld stroke Millu Hemiparesis f1u191 wewwlaziuanlisauaningi imszdndl flexion 1aelbow &

wrist N1NN91 extension @MUINAAUNDUUTLATN WINAN = ULID A9En
o 1 A % DQ’I v . v [~3 1 1 v v [~3 % . [~3 1
q9HaLfaaldiaaed fu flexion w@efadudawsandn douaefasldeiy fiaafiad extension wiausandn

% o o . P . ) . & e o qua K .
famaaalé upper extremity i flexion Andn extension @21 lower extremity finauriu HAnNese8 lsA®

| Ga

pyramidal weakness usiinlai14Ane non pyramidal weakness
Pyramidal weakness e lesion #1 Upper motor neuron

. = . A
Non pyramidal weakness Aa lesion 11 Lower motor neuron

v o @ . U oI/ 1 ] =
daseds Tsaniilu generalized process 22U 111 Myopathy, polyneuropathy 11198214 19NR9
$9NEINAEFANINNUN pyramidal pattern iwg1zateiuand1sssNTA 1w flex 289 upper azudausendnat

o 1

win 7199 lower F11 extension udauaandn fwnn weak winiiu fighag pattern Hag fkog sign awfian

al

tone, muscle atrophy

lunnsmaaa muscle strength UnAluiudisasdaasls f1masdednilu Hemiparesis 131a1alaanasaLnin

1Y o I~ 1 [ v @ Y o 1 % |
witngade focal weakness Afasn i ilulsaves root , nerve Wulvu Afasnsanansadnmies feaily

2 v
o a 1%

ARAUNENALNARE nerve , root 13
Auldunfozgauuss wdnazutiafle 3 part Ae proximal , middle , distal
Tuwsiay part fingaa 1-2 vin 1w adduction uuawdn , abduction nsuauasn visa flexion , extension

wanlun1Imaa muscle strength Auannisaa shoulder liiauldsaran udasnanssluagsiruusediu lnann

v dl . k4 v dm v % U dl . v ¥ v dﬁl
Auuniies abduction Tiauldinatuwafuag uaz namssdinuanaiiern adduction iauldnaas enfiuan

Tun1smsaa Elbow flexion / extension &1AtyAatssias fix joint dafiagjimiladenisnazasma fisaznsma
elbow extension sl fix joint Negmiledarannensalua auliaraazlinfuilieduisnuluaudosna

usld analdledndne support AsaLiFiioumile joint Nazmaaa wazATATLLRUdedNa
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. . . <% oA A . A .« . A 14 A o . .
393 wrist joint NARIAEIANLRND fix LWl joint m:mw%mmuﬂu m934 flexion , extension

'
o

nn3msaa Upper extremity NanNganaansnariniliiazamalidnendt ws Lower extremity nsaavinuauazangn
nsudananismeaa 14 Medical Research Council Scale : MRC azutiaiflu 0-5 grade unsiildiaa — vise +

4 Aad active movement against gravity , moderate resistance A191 Moderate resistance #a1gfl4an 3

v
o A

Q’I 54 | A Q’I A 4 v v U 1] =< A XK @ @
fanaas usduilu 4- Aaten 1 Hanaas Aeprldfiuusalédienndt  dau 4+ wunadeldislanatieazas Adlunng

4 . N
RFIANaIAE Subjective

n1smsaa Lower extremity luvinuau fianiiadineila fix above joint Mi31azmaaa *** agnau

o

1 = dl a 1 . k4 A 0' o v Yo v
UevinanafinngnsaiamnziiAe 1w n1saeaa knee flexion fiaglfimansaas inanzazlfingaaliansiiuus

against gravity MHvisely

. I v ¥ 1% IS Yo 9 A | e e e 4 ¥
n13m39a Knee extension Aaliauldiuey udaenfegenlfinauldedlunig fix joint §19uu wanaARTILAL

91 WAl VisaazmnsIaviniaf LH

n13m39a ankle 1iiladngile fix above joint : dorsiflex , plantarflex , eversion , inversion

09// 7 ] = = . . o da’
yeaFeauldaanussluinnn vivedl subtle hemiparesis msaamail
- Pronator drift lawldunfiaandrawin naedesandis Aeatlurih Supinator anwufiaun@fiasde
wAudavasnwlines 9ainas uaadindl Pronater drift inTzindn@dn pronator fazdininenu
supinator U497 bi'le drift aginaiden uail elbow flexion Tandae v9Altusnaulifidu functional
v v A v . I3 . v . v v aa A v
ldde Aadiduann functional Aaz drift uuusssuan tidu organic auldazdasdifadatnluuas
Jaranaeiiails
- Forearm rolling Aalwauldthiia sasan udilwanldnywdmyuean 4197 weak anldazlidan
wyn oz fix aginuf 4197 bl weak AznyuagT19Lae)
- Finger rolling Aalgudiudualinyu 11971 weak aulifinzagiag 15991l weak nayuunu
. . o oy . d a v a . . v
- Finger tapping Lo1dauaz 91 @ Repetitive movement 44934 9¢i84816n13 coordination ¢

a

walalulsa extrapyramidal @2e u@lu extrapyramidal aztaaanufaln@dn e 1o
bradykinesia , cerebellar dysfunction
< % o dl o o dl A v o % v
n19m994 deep tendon reflex NAaE7NUN17MATIR Muscle tone 74N qumﬂfammmwﬂmﬂm relax,
I3 d‘ v . v A ] 1
rest NV 01M994 reflex g Upper extremity a1 lileqnlunse tendon muimyl,mzma
brachioradialis jerk vi3a wrist jerk anvinliinuldatlu Semipronate Aapadndaudanedowlunsadiuiialil

a4ALl L&Ay THARANTLINN
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Bicep jerk innsmssudadan
Tricep jerk Wiaulddaaawawaune- fesuandneio

grunianglaiay Wiaea distract Auld Winnlauuieaandneils Wikudwsiumen lunnsmsaa Tone U Reflex

fasanAunig Relax **
Knee jerk n1avn1ie s ankle jerk maqavinuauazdnenan

% Deep tendon reflex sn9ann Babinski il superficial reflex nsaigniusiag receptor NuANFANL 5

£
a o o

superficial reflex fiazifiaiungiaiur 1w light touch lun19nszéiu usl deep tendon reflex fiaailu

U

percussion fa4.Ae WAtNINA Upper motor neuron lesion fiazaasann inhibit Aazinli reflex

d” A o
N PR E A a el

Superficial reflex azlusz e 11 abdominal reflex Aiias §us1azmaadnanliifianuindnfiae

spinal cord NszALmilaazhaiselfiazha 11na1aazs abdominal reflex wilavizals umbilicus fld Wiag

lesion

Babinski reflex 1ilu long tract sign
[ . . ¥ = ¥ v = a
aeaNmA9IA Gait function Fael 1197 weak Tie) a0 detect lARANNTIAY

1aNA1NN19M99a limb strength Auldianail weak 2aendnuiiiadue] i ocular , facial , bulbar , neck

muscle

a K . .
Ocular muscle weakness Annis Neuromuscular junction
Bulbar muscle weakness Anda neuromuscular junction , anterior horn cell

Neck weakness AnDa muscle disease



Summary- upper limb

ROOT MOVEMENTS REFLEX

Shoulder abduction, Biceps
elbow flexion

Elbow flexion supinator
(semipronated)

Finger extension, Triceps

elbow extension

Finger flexors

Small ms of hand.

Lower limb

Root Movement Reflex

[1.- L2 Hip flexion

L3 14 Knee extension Knee reflex

L5 Dorsiflexion of foot, inv &
eversion of ankle, extn of
great toe.

Hip extension, knee flexion, | Ankle reflex
plantar flexion.
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Functional & Organic concept

e Feature suggestive of a psychogenic disorder
e Weakness and sensory loss

e Neuro-ophthalmologic manifestations 81n3119a1 NFI8Nad LA 191907 TaTI9
nIadInaaLng b3

e Seizure
e Amnesia
e Abnormal gait

Functional neurological disorders

-About 1/3 of new neurological outpatients have symptoms that are only partly or not at all
explained by organic diseases

-Psychogenic seizure account for 10-20% of cases referred to epileptogists for lack of response to
AEDs

-In movement disorder clinic, about 5% of new cases have psychogenic disorders

Aaa | an % A . = 2o A An .9 .
Tuadfinneuro ladnaznduadinlsnantn w3a movement disorder Sawlas1wimsniten bailglyanng
organic udiilu psychogenic luadfintniaaldivazunn winszrsaunldfidulsaansniasinuind 20-30%0

= . .
4 psychogenic episode
amInsIseddu psychogenic disorder

-Multiple complaint uazusaz complaint vL&imminﬁﬁJ:ﬁ'@ﬂq'aJ grouping #3aaduuldens localization

. v . a v . v A v v
neural axis tiiw organic a393zdassunTn localized "Lm;@l@qwm 1319zd09dA03 neuro waswAI

a K

. . e v uﬂ’l . v . J
-§i distractibility 61%1n abnormal movement #uanun3n distract le Aidafia psychogenic snniu (3dla)

v o oA o & i Aa A = o o s o
ﬂuvlmﬁjiluwaﬁmimuﬁ]mﬁ] 3:%’3’]07}3\]@]%%3%@8 WU’J’]N@Q:N%%@%UULﬂ%Wﬂﬂ ‘ﬁ\jﬂ’]ﬁ’]ﬂl,f]u abnormal

@
o

movement 131 diuaziaRanlniagadnaiu ldamann distract s conversation #3a activity 81 A9

AN AT consult 13NdBI87FBNNT observe

-Entrainment \Junnagay functional tremor #ams entrain 47971u psychogenic linfiaunudn
9ts 3alatsznay) Sedhoauuwd horizontal Auanlhanldindewlnidavuws vertical aunldazvinly'le
udauiiuain organicazaaninvhilosastheduauas direction la udd1idu psychogenic Saibgarhefiaz

Al auwnuaa 119

-f3tuunudas episode wannnatsann hilganwue stereotype inflandn@ d1udu organic aziilu

(% a

stereotype udauldazdniau nizqn wdaulwi fa dddnwme movement nane gadnsminnudnazlails

organic wiadtnnats ganeminnu 1w Inszgn dinda Afiawsan gin Widadansalildsn
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% Functional motor weakness

1Inf functional weakness auldisinazanng paraparesis 8a1u1609919 SaULTATITN YTRERULINI 4
'3 1Y [ . b4 . . . A szdl |

sen9A watlu organic Auldiazun weakness mu distribution 284 nerve visa plexus wazawldngy

function azluil concept 114 neuro fazidinladn weak Afesaauusamitenaunldisunnveearaaullls

&K Test motor weakness 4nM3ATI1KAN 4 WUL Aa

1.Arm drop test auy@auldundrsuaungdanwuss dudu function fzwavlilianesldiuunedy udmh

v . dl ] v U A L = v . v dl U
awld organic 71 weak laisnn awldinavldiniiauny Adasa proportion vas weakness d2e mMsfian

U

2.

[

. A WV v v v a v a ] A v . 1 A v
organic wauflali'ld aulidas weak ez aasdnadraniga Ao auld functional wainddasiioawld
Uu awldazdl hesitancy Aaasiainazludiled unefilear pause aganwnilsnaunideazininsn aauila

' A P v = a v 2 a 1A
D1RARAUMIN U TINIDILWTBRINUULAZGI GrTzasuunUn@fle anldii weak v39vzlaidizag

hesitancy ta#a 839z drop 939 Waz smooth anaIun liaSsznilouasanan

2.Babinski — thigh trunk test lf@wIuanmIsenussvasnn Iwauliuaunanan annvuldaulinansuen
o & a . @ A A o oo X % < a
A% lasswTd sit up naaan LANTIRN PUTTFaINEEUNaNwANaawIIIWINIA L aztuluauln
nfazmieainis uazanfazagian g wenmunanwieaumawan suiiidn normal audnd fawldidu

. = v v A 1 aoa v v 1 VS v v dl a ¥ v dl
organic fintalathinisdauuss auydhanlifundiodeuuss anldfdesldrnnundneduliuniige
Wi defidenusienvalinninduaging manfiezegis gianaiad udthanidanusidn i lddauussann
=3 = e k4 v . v 1 L 1 s J =3 a
fazfimsagule Tuanld functional thuaninadrusautss wewensNazene % Nanaazinilananind fe

1 e Qq; v v { a - ' ' v o J v {
mwvl,mm_u,as;lmaawn #3097 NNUNAT N IU LWT]Z’J'W]%VL“UWL&IWEJ’]EI']%Jﬂ@]‘lI’]‘T’]EIGG WaRAENT% TN

UnARazu Uz bing

3.Hoover test §w#ILUVNBaUILTI 131684 confirm usanauliuaniTnew ¥infiazdd daee19 awltuaninan
Frodaunss innsunaseulasuanlianldeenusinalenvaadlunuidssliidun laid1as organic n3e
functional 1hefidanusifiazaanusslaoomilaunu 1Ias Hoover suydindunsdifiiu organic
v v v dl 1 &/ a 1 v v v v v &/ v A s
venlauldunadiefidenusaduan auydidewusnndiedhs Alkenundridredun usmianiladuin

ﬂ%vl.‘lﬂ’] ﬂ’]iﬂﬂuvlﬂl‘ﬂzilﬂm’]‘ﬂ’msﬁ’]El“ll%ll’]@ﬂul,lﬁx‘]'ﬂL‘S’\ﬂ@i%ﬂ@lﬂﬂﬂqﬂ P NNUNAADMUVINILADINARINN
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3 § v U v U U { QJ { 1 £ U
ALWUUTINNARINIVBIVITN9VNNzN arlran e nuT1INUnGUnan anfdanusifamudionazsiana
M v o & A = o o A A v = A [ . [ o ¥ A,

1a'le dannussnnaasunfastas Trendnafazantaidun Iuawld functional arauldunanTsndanss
& e ' = v A, & a A o A ac % o A
Puun awldfalineneInen AazantINgankIITUNRaLAL7 TIGIUNUNARIZNARINTBY NIz uNdan

o va 2 Y % ' . ] o o 4
w39 dnenlafiaden ussvasnaestnizdaswa giu udiduanly organic dauusiths wavanlhoniu

Y vaA A = a ' A a A o v A A & v = A v A
anliunlafafsnfiasy wawIInaveIv1NGIUnFazdusInanIn FenuITINUna fazunldidun andnen

FOULTINIZNARILANNLAN DN

242

"Push down with "Lift you'r-leg P
~ your right heel" ~ (against resistance)

e

 No effect - Right hip extends ‘
: R
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4.50n00 test nann3LEATL Hoover test udiuuwa abduction 189 hip 9 Sonoo tiu neurologist 117
@iu Tag sign fisfidlall 2004 113 Hoover uaz Sonoo dasdl baseline ussasawldriou falvaunldaen
L9WIRRITRaN TS euL IR urIanseen (abduction) léay sautreiUndfazenlaun lu
30379 Al organic Ianldnmandrsiundnen andhsiisonussingrenlinmeduiudafinaudae
anldfaznenewldudrsivndgletrenfadnd ﬁawmmuﬁ%momaani%“l@’mnﬁqa gautnafi weak laid
w34 ﬂuvlﬁﬁazszLsaﬁm@Tuleivlﬁ @”amfum’zj"wﬁdammﬁﬁlzgﬂmﬂ”ﬂﬁ cross midline ltiwnzauldladld pay

attention nUFNNBamULTI (1NMaInareudiNUnd) 239 9ieanusafunnigasunnag ldanunsnauld

cross midline vl@mgj Nnlran N9 9N e ausd 2NINUNARIEWENENNTIDAIZRANLTILANN V1T

ﬁdamnmzhignﬁ'u‘lﬁ cross midline atilw functional lmswntsfiUndaannan fezenindiay awldfas

@ '
[ 7 7 =

AUT N B DULTILANNAIARDWNY LIINILLANNNIFBIT maﬂdauusaﬁﬁlzvlajgné’ulﬁ cross midline w@gn

v v v AQ a U 1 v o v U dl A v v > Qa; =3 o v Y v dl
Tranldnmsuntantednd awlafazmslale vinlvadhsndndamatesasanldars asunasyinlwanegen
Un@gnau cross midline 11 ayudialdmenndnanidu Audnliduiiazdne nmsfiewldeanussthiledns

é A'l v . a (% v = £ =3 a U ni v o v
ks 1alhld maximum power snazdasltundndreitsaanusslufienassdna iu concept Ndasdali
o fﬁm@TaamamﬂTNﬁuaaﬂslﬁmﬂﬁq@] maa:@i”mmam“ﬁwmﬁwaaﬂmﬂﬁq@mﬁauﬁu WU THUANNY

asnniidn functional 1 lswawlanisndnsndn@nan TeiAaUndfazaanuwIsln Mlrissnaunagauas

A a o9 o v A, e o ' i o A a @ 'Y
L%Nauﬂﬂ@] n']l‘lﬁﬂ’ld“ll’ld“naaul,lﬁd ﬂuvl,‘llﬂﬁ]:ﬂ'lLﬂWJ’]VLllllLLid LLi\‘i"lJ’I\‘i‘Y]‘]_]ﬂ@]ﬂﬁ]:aaﬂLLiduaEI@]’]SJVLﬂ@]’JEJ

e
—
)
| Abduction of Abduction of Abduction of
[E— both lags the sound leg the paretic lag
b
=
=——a
— Orgonic
— left leg paresis
ES—2l
— . .
I ——]
O O .
Non-organic
left leg paresis

O O

A o) | = i

Referencia: "Abductor sign: a reliable new sign to detect unilateral non-organic
paresis of the lower limb. M Sonoco. J Neurol Neurosurg Psychiatry 2004;75:121-125

o
m
-
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¥ Functional sensory loss

NFIBTVATIEN TIAIFD TILWEI B19197] M39aRTN dermatome Emsaalidn sensory deficit @5une

18#28 dermatome wana3n 1l functional

saeing auldildian €5 wesassluu Deudiazding shoulder lufidailu €5 auliifazAnd nsefiuuaniy

1 o dl o A o =l o v R 1 v @ U 3| .
AsaluaduAuaZ At LR ENMEN C5 wmdauny mgmﬂmmummmmﬂu functiona

Midline splitting azi#iudnn s dermatome # thalamus 11aeaadinadinedineiuaaldlfagnss

2] A %
nanglziauannLdu

Vibration Tnsilennzni13maaa vibration luiwn midline 1y m3aanuiinunn forehead wautlzdanidss

peanawuiienn aulivendgandu wineuwdzfnudresavemiinnn aulivendnladi@nduuds stuiuly sl

al

wazanseedining bone vivineaanagudn viseetnauliagi@nduannuiinashisndneanafiiluly s vise

mIvadaniAnsiunanany £93afifiadinig transmit 11 bone luandnsagjuda dsdafifiodddn luliegnsenans

al
wanm

Bowlus — Currier test Aaladie annfauliuaninlednean Alfinuldvaumni wiqlivnde e’ anntis
puan ANuANNNewdn Wenlduandnannia lvuaesiedneluu luanldidnaseasmneuiuianduioluu ws

Auld functional azldnanuulunisAnainey
ATARA1 AINANBLATA AD ALMNANLBASTY AZNENENNNBIUNIIANNIREN Ladn liaseazneenunesllNau
Optokinetic drum / band msqa optokinetic nystagmus fatAsasiafldaziilu drum visauneaiduunuiin

a v v v v = 1 = a dﬁl dll dl =
@ala) wunutiunliauld auldiazil nystagmus danndnazdl nystagmus 1AnTu ianniadeulinisuanasi
smooth persuit eye nanasn wluiaanun nazimdsuldauninlug fazifin nystagmus a2y i normal

. % < S/dl < 1 a
reaction aflupulinimuaniazliifia nystagmus

v %3 elydl Yldl v o v = 1 dl [~ [~3 ra 3%
daszialunisnsail Ae AuliNundawin azfiesdl nystagmus wiaunnesliiuiazlaiina nystagmus wan
Aulinuanasq @e visual field 934 wsilild severe 1nn Aawdslalftiasndn 20/400 Aemasdiaddaninuunn
light perception / hand movement fazinliiluiifia nystagmus Aausinnienagauaznainga VA auld

! 1 a @ ! v 09/ o v 4 a 1 | dd‘
faw Tdan1sueadiuila i m@\‘if;lﬁﬂ‘]_lﬂ‘Lﬂ‘]Jﬂ"]'l’]ﬁlﬂ\‘m‘ﬂ\‘iﬁl?\‘lLLﬂ‘Ll“]N"] 1l ueanau

Touch tips of the first finger Wiauliinaun uiaefadaesinamunsiu audnfazinls mezdn

proprioceptive sense #agl i luanlinunaaninnazumn 1l
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Visual field test n151@a VF unsagneinldianiadnifinann functional wiw @emss Temporal field asinaien (
VF uuaili temporal i1 nasal field ) faaznapnld § hemifield nsadni temporal (@8 1Hi3m9afiazm
n3rann29fiUng Usngimmensalaaliiaulitlnassnaulifidaweaniounsaiazaney asepfiasuesiudng

' 9 = a o
INg1EIATNiNLNg LW compensate

Psychogenic seizure

A al v o 1 b % [~3 ¥ QI/ o/ v &
@nle) auldivaumey udafinszanuananassdneion dninfingaie
(5le) Auliinszanuananaasdng

aziiind direction wWagulilzas- Tuas 18991119 war amplitude fidl wax & vene 1w ase) dudludn
a o ' £ A Y @ . P o = & 4 = Y o A
As9AzhinsAas U InEen uiafireeas lildiuae) dunanaziiuiinig movement aasiagasdnaiune
' . v Y o . 1% P a a o . a . ™
1] synchronize N4 ninwuU generalized wan Auldasfinln@ns 4 limb azfiaanu synchronized 117881942
1 . k2 16 | o 2 o b4 4 d”
14 synchronize 1inq wsifinasazifiudamuinentu uaznamearuliazvgn sudden wae Auldpuiinesn o

PR ‘ﬂl | v 1 o
dgdn lunanigilu puliaznaudn la§sn

1 ‘ﬂl . v A . U a o =
RIAIWNNEAUANIZENAINS0UEN psychogenic 16 Aamsaa pupil feaw Unfidn GTC azil
sympathetic 4521 71114 pupil dilate @aunnéinnndn GTC assauliiazaumn wsitiniilu psychogenic auld

azuaumn lnganizetnedadnsnenansldilani auldaslusefinudaeinaziiluinilaeau
EEG (nmniszneu)dasneunazinnanszanaziiluuuuil (fintle) wanszsnfiaz

prlaenlusiaseudaidu artifact aannisweaenlve wiwemedn wudn EEG naunwmileunewinyium

el luansiluasednfutnaseaz i lguuuil nasanil GTC axd Slow down Aau

@ale Auldisuie) Psychogenic seizure auldimisiatlszanne 10 w1 Tarwiundtfazili complex partial

. v X 4 C e o e
seizure Asili episode Nuundtnfvnazlalddnasa

(35Ta 9na39) GTC adanmpaaznu phase Aa Tonic = Clonic AparilmEaninineundaraansyen 499
a . @ 1l ' = . | iy | o A
nszANENEY amplitude azidnt usid wisauazauazll amplitude Inajauusdnas uansdndnas

' v
a a

a & = a = . | o = P ] P = \
@eifaTuRaul GTC iinand Laryngeal spasm g@auluinjinazdl progress frndnnedenlug @eaazl

v
o o

a d’l dl | al g g a o v v J v 9/ 1 1a
Weaulupauusnydn aziilui@es an an AZNARNBUNANIBINITTIN fnsaslanasaumusnIfiaedednluiase

v [%
v o o

usian17in i Frontal lobe wuanfideslfsausiusn early vocalization Auldagbasdnnn &1 sausEudn Inad

9148 limb muscle TWl#n59a ls1ae
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o

Postictal staterous breathing ina1nmauidn azil spasm 2899 muscle sanlUils respiratory muscle #og

v
v ar o

A = = . R a . | o o P @ ~
niuneundnazwiianil hypoxia aafim compensatory mechanism nuasdnauliazunalaia iieaz

oxygenate FaLaY

o

¥ a | dl' v My o a = s &
findnase azpeeradaulnigs slow down lallévgaiun azivnalauss aau
EEG wedniaiaazil slow wave wianag] lulinaulilg baseline viun

o 1 al 1 . . . -ﬂl 1 | o v a
astneuiandn Histerical seizure WWasilulsnaas Ovary siniaaluiugs
wazdaunnAuld PNES sinflilsed® Sexual abuse , mild mental retardation
Frontal lobe seizure sinduauniu PNES

(AAle) Auldivauas naumi dreallun daldun § thrashing movement undawauanlilun

o A

¥ ¥ | o [ = a o 1 dgla 1 o :/’ ' . <
fadunman §ilu PNES dnazlifasianisiinnauudll uAsafausna uiduRIuun Laas episode 1l

athaTinaona uias episode fusnn pisay 10-20 second udafine

Clue Tunns3flade Frontal lobe epilepsy Aausiay episode Wilawii LL@xLﬂuquﬁzuj
fignaszieie AWldRE bilateral movement 181 limb mavdn lanfudrauliazlsianalyl
ane3ga1 SSMA vi3a supplementary sensory motor area atjsisq mesial frontal

dneanniain SSMA puliazfiuauaasdiranislldnendiniun udanenaduauld auldazanlfnumae fiilu

Frontal lobe seizure uuunils dnasetuiluiBuamaniuluzesdnasmauliagifaneundn wnuamszdn

SSMA agjsiss Mesial frontal #13190 connect 11l SSMA fnugmsedinuls tihunna Corpus Callosum Taglsisias
o =

39811 Thalamus %38 Brain stem v liunnaf auldasgsoudiiineundnazdl Bilateral involvement 2e4

Limbs

n1374aae PNES

1laq1iuil Gold standard Aan19%1 Video EEG mauiiingnisnlauuuilas EEG g

A o

FHaandm Aa FnuNLULINUSANaatn welu EEG Aluiiu Ictal EEG

Memory

, oA o o A . .
ANDIRIUNLNEINLAINNANAD Hippocampus , Parahippocampus , Papez loop, hypothalamus,

orbitofrontal , cingulate
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Papez loop v%a Limbic system vutin#lunns Encoding Aatendayaiiinliivaiuilu Long term

v
v ¥y A

dl 4 Y &Y L . . 4 ! o dl
memory LQ@WW@z@Q‘H@H@NWiﬂJ nAaYaNAe Hippocampus lunns retrieve URYANIDBNNN Aatiuinisaalsan

hippocampus fiazlsiaunsn encode fiayaluslé

Auld functional AazidsAaNNaLRNTY retrieve agnaAen WANAU encode ANANudlF @au130H

learning ability 161n5 usanlullfiae anizasesn

N394 autobiographic memory loss az@AnAna Function ws1zdnsiunaneiili long term memory

4 ! B o . < A o d' My & |-=l'

Wwan iRzl Sementic memory fi long term memory Lwiiaurii @4 Long term memory 1il§ifiusgn
Limbic 1a{l81iu% mesial temporal lobe muld functional fiazidel long term memory Tilfae

v
o

Functional amnesia &na1n Organic amnesia 4

4 Organic amnesia Az1@8911 encode uaz retrieval memory Anide resent memory , episodic

memory

az1slide long term memory

Long term memory azidelulsa diffuse process § confusion , delirium
Gait

@nle) wiuulandu finvRuudan guiuunde] Gundd Astasia Abasia
Astasia Uilad1 unable to stand

Abasia /a3 unable to walk

o o

fadunmhednme Gait wuuHiazg Bizzarre 810 gilszuaianiniae Uil pattern aziasulilGass din s
i1 abnormal gait Mfluresase duiliflu psychotic gait uaziflu uneconomic posture vunena Tllfdslamd
TiAuAn wandsslomd vanepandndwineslsi sl vvimnanifidsslamiesls v lidaeadananliilan

il energy sinnlilnglsianilu guilanidsenatnunn e ldifowesdu Ad1AnAevindulinans

pattern 11n Juil specific

@ale) it lddrewdia Fandn Camptocormia waalélu functional bait waziaalulsa Parkinson vizeiilu

Dystonia , degenerative disc duillsl§ specific fiu functional aginafzn

Psychogenic gait 1871017 6 8¢9
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1. Fluctuation 2849 impairment Ingianizlunandu
2. wasulmdunindng
3. dnsduanahwisananiinn wifiaeluggeanylites Aendaduaads TiAessiula
4. Psychogenic rhomberg n1sm32a Rhomberg Aataaninudanaunn §1auldd Vertigo visadl
. . 1 v & o Y@ 1Y (1 . a' ' Y o
proprioception 28911147 waldauldvauni aulifimae witnfluain Functional azilsney udadn
v @ % % @ a o L ¥ o 1 1 a
niazduae uitinfuresasmduaniuazduas pauwsnazduanauinazlinieluug
5. Uneconomic posture fluansnizaas Astasia Abasia

6. Walking on ice AagAa%anIn Hesitacy 11n ueiiaadiaslugeang firasazliainisnnndt 1 agneis

azuaniiilu Psychogenic gait

Neuroimaging in psychiatry

'
a

CT : Computed tomography lanuas x — ray E4dwases drudafiheilannssnuiuainiunimiiegfnuma
%

NNIAANAUALAY X-ray TUALANANLRAAY tissue e Inefitiniilu tissue 1 dense wnfiazgAnAuLaS

§inn Ganduilu houndfield unit visa CT number
1iil CT number = 0
Bone & CT number g4 1sz10u 1000
Air § CT number fn dszunas -1000
Tnt tissue 7 dense 11n panAuauasliann fandlufudnn da air fazdududn

Contrast 1ilu iodinated contrast fiazlinN19AANAUALEN X —ray Azt detect leakage 194 BBB 131aziiiu
(<1 d” @ Y a g & o v v a
\flu enhancement usn aswesgll CT Afasausuinisdraulivaunae sulatadinlie wedn

contrast Aaziiu enhancement 284 vessel asalyuil pathology fiazidii enhancement Zuun
MRI :Magnetic resonance imaging tAsasutinaiuiiaw CT 1ag winafiasnaiulna@ud

MRI Maouaniifiaes Hydrogen atom Gsaglusnania taevialilsranadl hydrogen atom aguan Tasusiazsio
azviutiniu magnetic dlan-eg newe1auldidinliueuluirAses MRI 73 Magnetic field 15 Bo strong
v & d‘ ] 2 1 a a o o ua/l ] =3 A (=1
170 sfufazwmiian Hydrogen atom lushenneliiad luianiaimaadiui By insnzaziusaniatazimnilewily
Jd .

wwanuisiag fazuyufitaauiAts uasaniufiazilaesAfuANRN resonance TUANNDUDILTI

wwanlusaneaassdinld inlfwiusimdnaessanianiddasusnag luiuneuw weetlutuauauiiazmyu

o

puAadn nansewa N daenld 1% lunnsa5190n
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wfazidenduseenlaseanuniluiuylng fasll TIW1 iU T2W2 vie931 T1 110 T2 11317

areran Allisun dauinanafidu bright

T1-weighted T2-weighted

T1 White matter 1{lu@119 d9u T2 white matter 1{lu@nn ety Grey Geagfinuuan ms1zdn white
= . dl = 1 =3 | al ] o . [ 1 . dl [ 1
matter § myelin <3 fat a¢] fat Aaziludee daulu T2 /i myelin azagiuuiug tissue Nogjiuuiueli T2

o

@
qznaneilugni

T1 191149 anatomy ganunurlngea319sing 7 d9u T2 191140 pathology sz pathology Fnee|isnaziiin

. & a 1 =
signal w119 11U HAnNLaN

(3tdszneu T2W1 , FLAIR) Axial T2W1 image showing diffuse and mild brain atrophy.




FLAIR : Fluid attenuated inversion recovery fgiiujaziiugnminnn usilaild T1 ez white

o A o

matter fiaaifludann useuil white matter ({lugan supe T2 Gamaznadynnaesilifiiludan

[
o o

al g ¥ a = Y & a al vy o dy ] . P a |
t321n91 FLAIR ﬂmmLW@‘lmuum’mmmﬂﬂmimmmwu‘uu 111 lesion NagAANLLN a1aaziilim

U

periventricular area , subcortical white matter agnsiu inafilunw T2 i pathology wsilaidn

v
=]

wanlu FLAIR Adnau

(nwilsznay) FLAIR wiiuasdnil subdural collection agf usidina liaananzsiulailaunilng
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(nilsznew) T2 msza1inene uay white matter fign wiiilu T2 AiFandn T2 star vi3e gradient

AaLdlu T2 Menvualiiliaanuliaes susceptibility fia magnetic field iwseaziiu tissue?l magnetic

filed TiFeu iy  tissue , { calcification ag ¥uazvinlii signal drop asiiiulesioniiludnn seiil
hemorrhage filagiiuaanilu@nn n19vin gradient wsnziuinfiesnisuniaeniiseiiuu

t2

DWI : Diffusion — weighted imaging lun1az1n# molecule 2891iiazeuuy random il

process 8 lsfinuAN1# extracellular space suuALAY Aaziinn19EfiFandn restricted diffusion A

wnazAclireals Aaziiuiludganalu DWI i cytotoxic edema a1n stroke wa brain Lanieay?)

extracellular space sfufiuAy N1z hyperviscosity 1iuil abscess duinan cell inflammation g

aganudunnn Annld restrict diffusion 18 1138 tumor 93 hypercellularity 284 lymphoma tag

agjat1auiu Mlii extracellular space uAyl
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% Functional neuroimaging
MRS : spectroscopy 1%@,1/%% Location waz concentration 189 metabolite r;mj

Functional MRI {lunsliiauldvineuuneeting du Waguiia msizasing motor area udafinngnis

wlasuulasaeadeniu oxygen Silane
PET, SPECT emission tomography flun1sg brain activity , metabolism
DTl : diffusion tract imaging \{1n135 white matter fiber

ﬁl*’ﬁﬁﬂm‘lu%mm Aa PET, SPECT

¥ Clinical neuroimaging in psychiatry
Neurodegeneratie disease : AD, FTD, DLB, parkinsonism
Vascular disease : CADASL , BD, Vasculitis , atherosclerosis
Infection : HIV, CID
Inborn errors of metabolism
Toxic, substance

Injury : SDH



Tumor : primary , metastasis , intravascular lymphoma

Miscellaneuous : Fahr’s disease , NPH

MRI Brain Atlas - Axial

Interherr
Cingulate gyrus — Frontal lobe

Anterior imb —— - ‘ ! Head, caudate nucleus
internal capsule :
¢ Frontal hom
OITRX lateral ventricle
or hmb

tame:
internal capsule Putamen

Insular cortex ; N T ' Globus pallidus

Dorsomedial nucleus . . Y Foramen of Monro
thalamus
Third ventricle
Pulvinar

Internal cerebral veins in
Trigone al « al veins

Splenium, co %
Vein of Galen
Straight sinus
. Superior sagitta
Jiploé, occipital bone g
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nasal septum ethmoid sinus

eyeball medial rectus muscle

lateral rectus muscle _
optic nerve

sphenoid sinus

midbrain

N ‘ ’ .
~ S £
¢ . :8/) / white matter
white matter N e

cerebellum

superior sagittal sinus

%, Alzheimer disease : AD

1%
o '

Role 784 imaging 1@ exclude Tsgurjaen uazg degree 284lsn axld identify AuldAsusiusnazliliinag

e TG an

Finding 184 Alzheimer

Temporal & Parietal lobe atrophy ngllannz Hippocampus T9az atrophy 81n 80151 visual
rating scale 189 medial temporal lobe atrophy lagizainu azpaneUzead Choroid fissue , temporal
horn , hippocampus azinisuiiaings nsn 0-1 Dedninftinauldengtiasnd 75 wiinmnaulianguinndd

< o A

] a Ly A A a a
75 fgenadndng LANTASUWUNINT ABLAEIININ Nﬁﬂﬂﬁ]LLu"]

PET azinnsanadaes glucose metabolism n79 temporal & parietal ?ﬁﬂﬂﬁ%@@ﬂ%ummﬂ i

| S A '
@@ﬂLﬂuL‘IJE]Q“]LMZ\]ﬂQ"]LL’&@QQW’Z\]@@\‘I
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Normal AD

Compliment of Scanning Department, St. Teresa's Hospital

Rapid atrophy of medial temporal lobe in AD

At presentation 7 years later
MMSE 23 MMSE 13
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annn il Axial FLAIR luenild AD #il Severe bilateral hippocampal atrophy P3G AT
¥ Frontotemporal dementia ?ﬁlmﬂu third most common 283 dementia
Finding 289 FTD
PET #in19ama9284 glucose metabolism ‘ﬁll,m'lﬂ frontal & temporal lobe
MRI il atrophy frontal & temporal
A347 atrophy aslsniaztnaunnimieuludla knife-like uay Hippocampus st
fiflu FTD az atrophy a91unnndndna fuilu semantic subtype anaazLALT temporal aznaifen

Non-fluent aphasia fiazisiu frontotemporal Inenflundnennndnean wisseisiesendenisnsaanieaaninlu

RFRDCL ORI

21n17224 FTD Arldiazil Behavioral change # Personality change 1§ Apathy, perseveration,,
inappropriate social conduct & language disturbances Wiuinani121n13m1e memory deficit @ausn1s
\in FTD annnna@neHistopathology wuani Frontal & anterior temporal neuronal degeneration wu

Pick bodies T4.fl1 protein inclusion aHanileld uazmsaa CSF wudndl Tau protein 1§ laiwy Amyloid ua

Lewy bodies
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1A CT wuqni Atrophy msa frontal uaz anterior temporal lobe datau uazil Knife-like gyri ANGNAN

Galiifludnauiaanadesiia Proportion fuduesalLaL
% Dementia of lewy bodies
a1n brain imaging Aagdaann MR Aaudnsann wsdqe R/O Alzheimer aanlylé
Finding 183 DLB
Brain atrophy '1/1;@"1 Tdguusannn
PET aziin13ana3184 glucose metabolism m34 occipital lobe lagiannznss primary visual cortex

%, Parkinson disease

1n17 loss 184 dopaminergic neuron InagllaW"y pars compacta 984 substantia nigra ga1flu band

v
o Y

P ~ ! . A @ o o o v a =
#2197 INUILNIN pars reticulate il band A1 U red nucleus WWazaziuiina pathology AL&UaL17

D

fazmelyl TnefiazAesuizann Lateral 1t medial weyneliudafiazsinlii outline 124 red nucleus il

NANNALILADY

1 MRI L‘ﬁlﬂ exclude Tmﬁlu"”]'aﬂﬂvlﬂ 11 Tumor , Hydrocephalus
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. D

Figure 1. Swallow tail. 1A. Healthy individual - swallow tail appearance. 1B. Parkinson’s disease - absent swallow tail sign.
Adapted from Schwarz ST, Afzal M, Morgan PS et-al. The 'swallow tail' appearance of the healthy nigrosome - a new accurate
test of Parkinson's disease: a case-control and retrospective cross-sectional MRI study at 3T. PLoS ONE. 2014,9 (4): e93814.

% Multiple system atrophy & 3 subtype A8 MSAC : Cerebellar , MSAP : extrapyramidal MSAA :

Autonomic &< imaging a=i 2 §uAe MSAC i MSAP

Finding 184 MSAC %38 sporadic olivo-ponto-cerebellar atrophy

azdl atrophy agnannnaes pons , inferior olive uaz cerebellum awwiufuninunaene Fandn

cusiform pontine hyperintensity %a cross bun sign

Finding 1984 MSAP : Striatonigral degeneration

1
o a

azanwnid low signal wWiwilu@an 71 dorsolateral aspect 783 putamen uazi high signal 1177

o

M54 lateral 789 putamen Apazwiniluduunoniegfnriu




W 808 : L 471

% Progressive supranuclear palsy

81017 supranuclear palsy , postural instability , mild dementia

Finding 994 Progressive supranuclear palsy
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{ midbrain atrophy Fan91 penquin 58 humming bird sign Unfnse upper border 284

midbrain fiaalAeyu ululsatiaziin L uansdninlng
#l thining 204 superior colliculus agjms1ln&- midbrain azuuw

u axial image aziiu3ni concavity s 131 71 lateral margin 224 midbrain tegmentum TilnAfias

[
b4

dhudumss Inaffiaclldl atrophy #8wisedl atrophy Nautinannn

PSP: 'humming bird sign' due to midbrain atrophy




Magnetic resonance brain scans in patient with progressive supranuclear palsy, showing characteristic

“hummingbird sign” and “Mickey Mouse” midbrain
% Corticobasal degeneration

21119 cognitive dysfunction , asymmetrical parkinsonism
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Finding 194 Corticobasal degeneration

Severe asymmetrica | atrophy 71131304 perirolandic area Aamsinq posterior frontal —

a

. . dl ! dl o [ o P @ 1 o [ 4 4
anterior parietal Inefidauaugsiinfiat] Aa frontal i occipical finag] uazsinazluviiuansding
# increase signal 1fud1193un1ms9 subcortical white matter

PET 8n17ana9784 glucose metabolism 1’7{ fronto-parietal cortex Wil asymmetrical
% Vascular dementia

Aalfarnuanaameg f1findauiu Alzheimer disease fiili mixed dementia
Multi-infarct dementia 1fu dementia filflu seconday inan infarct ﬂﬁyﬁjﬁu
utiaiilu Large fiu Small vessel disease

Small vessel disease 11 ischemic white matter lesion , lacunar infarction , microangiopathic with

microhemorrhage , emboli
Criteria Vascular dementia azin1suianna topography & severity v 814 large vessel faslan

Aumisluuting drameoiiveansdng guusawalun Deasinliiiia vascular dementia 14

(nwilsznew) watiiflu Large infarction 204 Large vessel disease 289 middle cerebral artery uaz right

posterior cerebral artery auldifiazanfog dementia
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(A) Lateral
ventricle

ACA
Caudate

Thalamus

Internal
capsule MCA superior
division
Putamen
Globus
pallidus MCA inferior
division
{
Hippocampal ;
formation <- MCA deep
branches
Temporal lobe /

Anterior PCA
choroidal
artery

£ 2002 Sinawar Associates, Inc



(nwilsznew) Leucoencephalopathy i white matter change 9azilu area Ain%1s fifli dementia

& 4 a , . g :
mwiidn leukoencephalopathy Ntn®@3n small vessel ischemia @lidgﬂm‘ﬁmdmumadiaﬂiﬂ
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(nnisznay) cerebral autosomal dominant and subcortical infarct and leukoencephalopathy

:CADASIL lsiraeiaa auldifiazunfioedl lesion agrnss temporal lobe aading

MW FLAIR MRI & hyperintensities @33 temporal poles Tuaula (CADASIL)

MW FLAIR MRI 4 Hyperintensities 933 bilateral external capsules luawld CADASIL
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(nwilsznew) Cerebral amyloid angiopathy Auldiazil hemorrhage vy uazil microbleed @n-psislivun

794 subcortical white matter

1%
o

(nwilsznaw) Vasculitis ingnzisiiu vessel anwuziilugniln bead Aaiiiis stenosis fiu dilate 283 vessel

aauniuly



MRI 289a% 14 Small vessel CNS Vasculitis childhood primary angitis of the CNS %38 SV-cPACNS.

(A) MRI at diagnosis shows lesion in the frontal lobe, involving both gray and white matter.
B) MRI prior to initiation of treatment; there is extension of frontal lesions and new parietal lesions.

(C) MRI at six months after therapy, showing regression of frontal and parietal lesions.

Tsamantiag lunguaes vascular dementia

%, Toxic — metabolic disease

filaelieaAs alcoholic encephalopathy

Finding 194 alcoholic encephalopathy

i superior vermis atrophy dawau iWamauiuLTaneun

{1 mammillary body atrophy

53



54

A

Here is anterior vermian atrophy of the cerebellum
in a patient with chronic alcoholism.

\

4

Finding 194 Wernike encephalopathy

i lesion # mammillary body , medial thalamus weniiufazil hypothalamus , periaqueductal

gray fazlanuuzaas abnormal signal 1#



WERNICKE ENCEPHALOPATHY

T2/FLAIR: Symmetrically increased signal intensity in
the Mamillary Bodies, Dorso Medial Thalami, Tectal
plate, Periaqueductal area around third ventricle

T1 C+(Gd): contrast enhancement in the same regions,
most commonly of the mamillary bodies

DWI/ADC: Restricted diffusion can be seen in same
regions

MR spectroscopy: may show decreased or normal NAA
with the notable presence of lactate

Finding 184 Marchiafava-Bignami disease 1aalu alcohol e

=~ . P = .
d lesion 7 corpus callosum § degeneration

% Infection

% Herpes simplex encephalitis azl lesion 1udneniza8e enhancement along cortex aa4 limbic
system Aa medial temporal lobe , inferior frontal lobe , cingulate gyrus siniflu bilateral usi

asymmetrical uazsinaz spare deep nuclei wan basal gg.iu thalamus azlsiraalnu ** sin Attack

Limbic***
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% HIV encephalitis

= . 1% oA & . . d' . .
d brain atrophy anmuzialAaLil abnormal hypodensity white matter 91 periventricular area

fingann progressive multifocal leukoencephalopathy visa PML @il opportunistic infection lu HIV

aziltlues demyelinating plaque #1 subcortical white matter

HIV 1fu7 Periventricular wsl PML \fluf subcortical wsiiili bilateral asymmetrical willauiu uaz

aluiAasn mass effect wazluiil contrast enhancement wiauiv

v v a o v eg e . . %
WdeansindiAeaniuld § cognitive impairment 14

% Vacular malformation

Arteriorvenous malformation : AVM aziiiu 3 aeinapa § feeding artery, dinus , draining vein

(nwilsznay) waliaziiudn middle cerebral artery Tunjunn uamsdnilu feeding artery uazd dinus Jailu

abnormal shunt 51919 A iU V uawdl vein dilate agf uansdnily AVM
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& Tumor

Meningioma wudeg ws1zanii benign tumor 7 slow going Arldiazunfazainismng cognitive e 1u
g = -dll ] . . N . B v . A 1 dl!/ . < oA
AREABINITAUIIN N30 meningioma u finding AaxuLilu extra-axial tumor Aaatjuaniiia brain Aziiudd
o =

CSF dansavuntifidafian H vessel Ninnsazivalu vessel naugNAUaan wain constrast 6 tumor Az

enhance uazaziiuilndu sieansiafien (Fandd dural tail sign 1u7 dura 1l classic appearance 284

meningioma

Meningioma . , Dura mater

%, Normal pressure hydrocephalus : NPH

o o - . o
A1ATYNIN WLAH ventriculomegaly Tagein CSF pressure normal

Triad : Dementia , gait ataxia , urinary incontinence
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azwiu ventricle iy sylvian fissue dilate Tnaifi out off proportion v sulcul enlargement Ag

brain fls1#ailiennnn usl ventricle naulednnn

Hippocampus normal

o

wa ventricle dilate 11119 flow 11 ventricle 39157 %113 MRI audtyaunaslidesld azdiudnezaaa

A
v v '

aqueductal flow void Aialu cerebal aqueduct azitiuilugnane wanainiueranutidinlli parenchyma

15 1iflu periventricular transependimal CSF Flow 14
i periventricular white matter change 14

#muin stroke volume 283 cerebral aqueduct wigEin stroke volume g9 fiazdnusiunis

shunt response

Finding 184 NPH

Ventricle dilate 81nnaulilsis corpus callosum aulnasnn we brain atrophy laliazivinlng

savanedlingg
Frontal horn 784 ventricle gnax< # rounding

i transependymal edema 7817 ventricle
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