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Neuropsychological Tests in Consultation Neurology™

Jeeyoung Oh, M.D., Ph.D.**'
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#7h o) W Aze AdAe mashs 48 Seoltt
o o] &AW 9% 7] wael tgate] Az
AR LAk A8 Gl Astea, BEe 1S
A%she BFo] Z7hat,

2) XA (Working memory)

TR ARE FAEka fAEHEA AZ oo AR
FAshR= o AL gojurbiA e YES 719
MR deks 47] flsl Ak 87k MsE 7]oske

off

9| &3 (Attention)

4) 2A|(Volition)

Medial prefrontal cortex®} orbitofrontal cortex’} &
Gohs 75 on &AdEW ApRA )7t glojAlE o)A
< (abulia) o]} #go] =AAY §lolA= -5 (akin-
esia), 2 8] ol AbdEl A Hhgo] §lofA|

= F4FE (apathy) &) 0% vEhdtl A9k -9 akin-
etic mutism (-5 715) 0% npx] &5 AJE| ] A H
o 7Y FAE QoL A T8 o> Heltk olst
© W= REE-S] oA ALS A BEe] AT 2 qke=
=94 (disinhibition) 7} Aoy 7HE 2] 7]3&o] AA
(emotional lability) 7] 35 W% $ich
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Table 1. Neuropsychological syndrome relation to brain area

Lobe Left Right

Bilateral

Frontal Broca’s aphasia
Transcortical motor aphasia
Emotional disruption
Parietal Ideomotor apraxia
Gerstman syndrome
Cortical sensory loss
Tempora Wernicke’s aphasia
Transcortical sensory aphasia
Pure word deafness
Occipital Pure alexia
Achromatopsia
Limbic Verbal retrograde amnesia
Confabulatory amnesia

Attentional defect

Aprosody
Restricted affect

Visuoperceptual impairment

Visuospatial defect
Achromatopsia
Nonverbal retrograde amnesia

Apraxia
Akinetic mutism

Spatial neglect
Anosognosia
Cortical sensory loss

Prosopagnosia

Amusia

Balint’s syndrome
Cortical blindness
Anterograde amnesia
Memory impairment

(1) A vk 2971 (Forward digit span)
1ze & AW ARt 22E EeFa 22 vk
) e s A B e = B o et = ) e o
‘*é“?/lp}. grok Asjjshd 22 Abg R vE AbE
O =eTa 2HE Adskd o Ak w3t
717} ek 9708 =ApHA] AlEo] Thsat,
65A o dellA] 4~5719] Ak whet & 4= glom Ao
2 Fasi,

40 r_%

(2) A AFE wet 2971 (Backward digit span)

AAAZE 120 & A% eAs =25aL d3A3k= A
2 upet oS drk oAk AR wet 97l 5o
7} 2421719 (working memory) ©] o] #ojgict Sz} uf

2 9971ur} 27 o2 W e dow wetn,

654 o dolM= thek 3~47] 7t A/dolth

2) £¥7|5(Executive function) A

(1) FY-&d—nlg (Fist—edge—palm test)

T - -Enley o EEAks AL HolFal §
A7E Al ® o) o]ojx] TIHjE whet sheE A7tk H W
qhol] S}t Fabe wt A 71Eskal, 6W7EA] Al EEl
= 7 Qlth wkek St 2 AlslA] xebd T -
S olgtal WA w2 BojE ¥ met sk o
o} A7t FAs wet she bl 2W Hoh o @ A%
A e3td nAgsdolth

(2) x> =273 (Contrast program) ¥ go—no—go test

‘A EFA (set maintenance)’ & #HAARSHE= ¥ o2 A}

27F E71e & s SYW e T ONE 2P
A7F 7 ONE P b= g = =
A, AR 7N 2O Aol vt At
AR 2 SR B A el
:/_E"(contrast program) = A3t ¥ ‘go—no—go test’
oJojx] AlgYsle] HE o]F (set shifting) o] & H=4]
7&*}?&3}. ‘go—no—go test’ = AR} &71=ME S )
=¥ A= 7 SEa, ALY O S R
v YA FEF FES o] A7t ab AR dE 2
THEAE K AAL

(3) Fglo} 18] (Luria loop) W} 12]7]

A Re 18] A" ‘Luria loop’ & B I18]= 7AA}
olth, ojz] /9] 1ElE e HESS HolAY e B
oFo] M nggoE It (Fig. 1A).

(4) Y9} 22+ @ o (Alternating square and triangle)
v} AFzto] wizbol 8%l IS Bl uet IS
Sh= AT AHZtolur ARE Al 1l RESS Hold
Hdo R dhdsitt, s v I2Hs a8e &3k eRfu
A 9] A flell A TelEal sH= “closing—in” @
e GEstolu oA & 4 Gl E8t 2 /th(Fig. 1B).

(5) & 53 (Word fluency)

‘Controlled Oral Word Association Test(COWAT)’
£ Alsto] 7ke 4= ook COWATE &Jv]4] wo] 73
AJ (semantic word fluency) ¥ 542 @] 534 (pho-
nemic word fluency) ZALE L) 2u & do] {34
& 13t el = olFu7] E= THlelA A Sle B4
olgt7IE Aldste] HAketal, S47 o] fAAE
‘0’ 0% AlFEtE "olEs 1aE gkl Hujst

o] Wl St
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Fig. 1. Perseveration and ‘closing-in’ phenomenon in drawing of Luria loop (A) and alternating square and triangle (B).

(6) &A%7] WAHGrasp response)

siAe] et Slw el @ the, AR A
o] o ALY Eupehg REFA Lol Ytk 93
27 B A AARAY] &8 o s v = A
o2 oty

(7) 23 3% (Imitation behavior)

A} skellA] HARPY vk s HTEA], 28 7=
e BolE w, I3 S vt shH 2 s
SAvhar ek

(8) L 9] HAL

o] W 44 Al AstE S, o) ARE
o] A Ei= Adold g AEsY, &9 Eolg AA A
AR S 9tk elE SW Ul 3gole FEYLS Tl
U7k ek Ao 344 At ek Aeols “E8F
oy, “Holth el die tial “mert gl ‘o]
ey e} o] whesit) T IS HAlshed B0l &
A3k T ogA SAAEUZY, Aol Bol v o
A soF shbe?” Fo AR A A ge sheA

AApe,

-n
o
15}

1) 29 3% U5
ek ARl ol Eu} @21 okl 1 4
B sjelehi Bislel Bus I3 k. ste-

reognosis, graphesthe31a two pomt d1scr1mmatior13ﬂr ta-

ctile localization & | 22k17] (sensory

agnosis) °l| AolE °E1 ﬂl?]-.

oIr

2) NEIEE |

AR 2+5H (visuoperceptual), AZHA%
structive), #7F*ZF5(geographical orientation) < n%
st T2 B]AREE 7)solth &4 A RS o R
o= A=E A FetAY v s FAlSE
T (neglect syndrome), A1) WS QA4 &
Qlsh= tﬂ/‘]é‘ﬂ“(anosognoswl), vkl
/1\194 /ﬂiﬂ oh:li o]}do]_x] ke

2 (visuocon-

ml

a3 7
SRR

= AARIAE-5% (asoma-

tognosia) 5°| @AYsIch

3) Gerstman syndrome

A "2 angular®} supramarginal gyrus® 73
o] ?)+= inferior parietal lobule A, 227 #-$- -5,
E71e A s HEekaL Qlek o] F-97F E4E acal-
culia, agraphia, right—left disorientation, finger agnosia
7} e o] Gerstman S9-woletal itk

4) 2%¥3(Apraxia)
A W9 angular gyrus W Al YR @0 R
N3] shxE Folv =
A (gesture) & 84 JoHAl B s el WEEA] v
H] (weakness), 77} o4, &F%3}(incoordination),
Shol=7] Aofl, HHZ & thE A9 ] 2)3k o] ol]ojo}
sto}, AEe] fadels A 54385 (ideomotor

apraxia), W34 %< (ideational apraxia)©]

motor programming?] 2<£0F 9

%131, ideomo-
tor apraxia®l®= limb apraxia®} ¢PaT723Z (buccofa-
cial apraxia)©| ¥&¥t}

2.
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1) N 4A15(Visuoperception)
(1) AFEE B o]5Tl7]

ARES ML o]FE WabA gtk ofu $xprt o
34 xehohd o=

125 ut
Qe 2

A2+ A 53 (visual agnosia) ©]A

U o] 57 B 5= Qlek ol sl Sl EAlo]
A AVES] 55 AWe Stk AR §58 AHE &
o™ AAAZEsE o)l olg ] AelE oA &

- ek

2) NUY5

(1) 2% B3 18]7] (Visuoconstructive function)
Zro] AAIAE] AALel Q= AAX 2218 Hal 18]
v, A5aA Ra 18715 Ao

(2) A7 22)7]

Eoehe) AAE 19 e
ae @ F 5 A2 Ms}g% ik, Wit % 32
A% 284 Y AR F 2ukE 2 3= 4
salg) ek
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Fig. 2. Finger constructions. Examples of hand positions which patients requested to imitate.

Table 2. Items in ideomotor apraxia test

Limb apraxia
1. 7 7teka &3

2. o2 ezt &4

3. (FZ = Ideol s 75 A

4. Flo]l Hary = Aldolth el AIE o ARgehs &4
5. 23] stk & u & FA(EVET dE A

6. A4 & v &

7. A0S He B

8. A sz FU

9

R
10 EefolH & AHgake g

Buccofacial apraxia

i

BT

i

71387

35 A= Ful(Fol BAsAY HellA) ek dol AZE o)
SR we FY

= 1= F4

AL =

0 N O O A WDN R

(3) &7 7 (Finger construction)
& E£71ehE o] §3to] tekst RS W1l ol & wEt
SHE% gt (Fig. 2).

3) INFEZ BN

(1) 752 (Sensory neglect)

I HAe] QEEY %o w2 RS Fa S
= A A7 QR0 2 EbE S0, AR
&7k vE Aur], SZ4o2s v3AAe Bs A
A=Yr1E Al = 5 St S5S Al XS] Kt
th ZH2F FA17F Qs Aotk

(2) #4382 (Sensory extinction)

A=7d Z}EvL‘ﬂIL S-S HolAk 5 FA A=

S
W WS A FARE 2 AE el dtt
Alopd A (visual extmctlon) & AARAPY SRS} vl oF
obx] g gé—?, QB ofFo|x] Ao T &vlEkS
FHolaL 7t gl E7hEe] o] HXE ek
ste}, £7bd A (tactile extinction) 2 I 3AFe] F& 7H]

SHL AL et R Bae) A%, B, O
E5S A2 /YA Foela, Evlee) e Eol of

IF e

EAAE ToA S

(3) 3ZF7HEA] (Unilateral spatial neglect)

Wl B % 37hs FAlskes Aol Mol Akline
bisection), A1%-¢-7] (line cancellation), HA-$-71 A} star
cancellation), Ogden picturet} Two DaisyZ 13 Hj
7 a8)7] Fo] #Eth 08 HEN A= it e
TR AAAQD BekE X ZL?JJ_, A% v B =

AAAQD BeF2 1efARt F25 Alds] 22)x] X3tk

(4) AlA12E52=(Personal neglect, asomatognosia)
247] &8 AE7A FAlshs Aotk #xte] vilE &
% go] o] Foluy EoH “HAAd Eolgta g
5

gk

(5) A4 E-55(Anosognosia)
APA19) A8 AEE QIAEHA] Kk Aotk ot}
HRAESRIH S "o 7|7} 225 of2t,

LS
o8 wik

4) M¥5 HAH(Apraxia testing)

(1) Ideational apraxia
A el Al galel AFrhE T HilE 9= s
B A sh= Aotk W AdTo] = k= TS F
2h2 et SukE AR sk EEth BEAREe
o

Agieo] AL Aulo] AR fapol A9} o] o]
WHQ) o] Gl W MASIEE Fa Aue] 84S
) 3}

(2) Ideomotor apraxia

A AR (limb apraxia) &+ D=—73(buccofacial aprax-
ia) AALR U glon Ao T8 AN 3
I =7 ARgo] H e Gl &) g ] ltk(Table 2).
“glog wy He FUE U 2AAL B AAE g
3hAbe] WS AT wkek Erleks BldE ARESHE o
TS Hold “AAR Hlo] & vty AZsy FUE
Ul BAAL. g tA] AFE Frofof sith 2 W HEES)



A AL gt 0 /FE AGshd AgsoR st
(=73} 25 ; body part as object error, BPO error) Ide-
omotor apraxia$tih= Yt Aol B ARl A
7b lom, @A) AAle] mEAY FUlE U= dlelvt ol
= HQlt}

XA LC O
= T d
1. 55g s
1) 29 s
49 He) ZERIE Qo] V)5 % olsle gt &
A Ao 2 dablelE EAIVE flou B Uds
ofeljatA] xskr] wiitoll whA| Adstel vrA] oke e 4

age/consolidation) ¥ 3, Qo
val) H= Al o A E ] gt

7198 717193 A7 o ® vt
ofel ARIF AAE A5 = 1~28 S ARE JgE
sPdshs AolH, A71719L d@At FoE W 3o
=83l ol XS] ARl At Fof] 1 ARE THA] 3
k= Zlolth A717191E thA] AMle7]9 3 vlAE7|9 e
Z ok 44719 (explicit memory) & AR T Az o))
gt 71 oz gmj7ielat dslr]elo] &gt} gn|r|e]o]
& AR slE o] dntslE ]ojoln oA FEE
e whsl A3pred2 A4 A st 7]efolct.
H] A< 7]9] (implicit memory) - AFAAE7] 9} 32o]
H Foll= o2lshA| fbot AR 7)otk

s

el

Lo ot
oy 2 12

(1) =214 doje57A1HSerial word list learning test)
HY7], A, AU 5 A @& Besa w29

A sol FelEES AAkehaL, SR F ALIIE A

X

th A3 278 o) de] rdolnt XAl e FekAwt
JES FAUCOWE AZE 22=d A Foll dhss v
ol AAHL? 24 2= Zo] Ase?) B 7] Fel
A EEE s LBV1E ARE W 71edEkd 7o) A%
< Hlou qlEe] & He Aow wde 5 Qlh

(2) 281719 (episodeic memory) AAF

H A, g =91 A FEel | Lol A
2Ake] REzke]] st A, el & wEd ol g A
& o gy Ao = B2 A FHZ(recent memory)
< A = Qloh '3 #Ape] FHE oA AL AL
ole] 5441 Uslel thalA EojRil BEAteA gRlgt
oxx 471719l dslix] Eo] & 5 Sl

(3) &AEelA Ju]71¥ (Episodic memory) ol thdt
25

SARE o]d s o8-S 51 x[F R WA o

=R K-WABCA o] F ti7]5 AlZlo2A] gjlgh 4= it

n
=
=
o
2
-

IO'I
2

Jo

N B

(1) 19 3 (Figure recall)

A AR Qe 2o 1A 39 a3o) it
A5 501 K-MMSEIA 9] 224)) % % 1 11
= Al 28 EA Sk 25 ] 5 O R = Rey -
Osterreich complex figure 18715 & 4 th(Fig. 3).
O ek A BA kol oA JEA skal 20~
30 F A 3Fo® oAl shAH o] 7|YEl] T3S gt

(2) 7 1A 31 (Item location recall)

AL Bz ekellA] 3~57H4] RS 215 917147]
of ZEth o AANES AldsE § 7 F ot A3
| =710] Sl & 7198HE S st

A M N=

C o
T d

o

1. $589 5

Calcarine fissure ¢, °F= primary visual cortex (st-
riate cortex) 7} 9x|3}1, cuneus? A9} o} lingual
gyrus®] Y57} visual association cortex= 7435}, Pri-

mary visual cortexi= A7t JRE WolEo] 1, visual as-

F@

Fig. 3. Rey-Osterreich complex fig-

cemal approach(C) seen in pa-
tients.

ure (A). Lack of details(B) and pie- @

9 L
®) N ©
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Fig. 4. Tools for examination of si-
multagnosia.

Table 3. Features of the 12 minutes cognitive examination

1. Orientation
1) Time (day, date, month, season, year)
2) Place
. Attention
1) Serial 7’s or 2) months of the year backwards
. Language
1) Engage in conversation and assess fluency, articulation,

N

w

phonemic and semantic error

2) Naming of same low frequency items

3) Comprehension (both single word and sentence)

4) Reading

5) Writing
4. Memory
1) Anterograde : test recall of a name and address after

5 minutes

2) Retrograde : ask about recent sporting or personal events
Executive function
1) Letter(F) and category fluency (animals)
6. Praxis

o

1) Meaningful and meaningless gesture

2) Luria 3 step test (fist-edge-palm)
. Visuospatial

1) Clock drawing, overlapping pantagon
General neurological assessment with particular attention to
1) Frontal lobe signs(grasp, snout, palmomental)
2) Presence of a movement disorder
3) Pyramidal sign
4) Eye movement
. General impression

1) Slowness of thought

2) Inappropriateness

3) Mood

~

©

©

sociation cortext £0]& AHE FAsl1 AHshk= 7]
S gt

O

Striate cortex® FWh= $7¢<] WHo| e A¢
o= kA Alopr} HolA] ok Rigo] yEhe, oFF &
Fo] &4E ™ vdwo g A oS HA EIHAE
o]& QIAISHA] RstaL mhA| gto] Hol= ZAHH fEaty]
% 3} (Anton’s syndrome).

W

= L5939 ¥ (corpus callosum) o] 37 &AM

t}. o]i= Aok ol 2 I8l 28% el 5ol A% A
Bl QIASHA Hi=t] o] FRIF w7 Wo® Qs
s YYo= o)A Fabr] wirelal 2t

LA ] FsHAl B 7] wioll e @ldelt
WHo| S5S @ st Agels AAE A
F3FAY(color agnosia) AFES] =g ol A Zitt
(prosopagnosia). ¥Ho] rlFA714] Q= 7-9-of|&= Balint
Syndrome®| WeRF=H] A1ZF o] H#] oo} o =
el AbEE e8] 7Fe71A] E8kal(Optic ataxia, <t
TEIRsEss) T4 Fel FolE HolH (optic
apraxia, SFFA Y24 F) Aok AAZF s He| 1A

st 27F0 2 QIX|8h= S (simultanagnosia, A4

ZAG-ol= EAXOFE ‘alexia without agraphia’ 7} YERG
e
[e]

1) Color agnosia

A Az tig JRE Boj A (“apht M
SAJU7EY”, “Apa} Az FA9U7LY”) A AHES Ho
T AZ] o]FS YEF Firh

2) Prosopagnosia

FHSolut 4 Qe AMIS Hol FuA olgE wat
A A ol 8L 71918k Fahel ol A% s Al
A AL gk

3) Simultagnosia

e Hol FHA QA e BARH sV v
FALR o] Foiz] Avkel 2AE HolHA] of 2yt K
o]=XA] ololr] stEE Sth(Fig. 4).

Bedside Screening Test

A g AARE Qe s A g, e
23} Qlofi5elS WA Frbshe slo] Fuh BAe] Fole)



o Astslol AL AolZ0E AN olshaka aha
HAAANHE Hrlsh= AASo] Ui Erbssb, 1 A

Table 4. Language function test in bedside

1. %3 (spontaneous speech) 7 A}
1) Aol of @A HAL?
2) o7t E8sA e ive?
3) Fa7t oBA HAL?
4) 715 BAE ojgAl A 22
% og-Ss Z8ha wEAREA], Sl 3-470 o] dojg A
Aste S NHEEA, FolF(F4aH Ao o] deA] gl
sttt
2. °]3l 2 (comprehension) AA}
1) o, el e A
(1) 717k Bl 7}
(2) ~A &= GAI7ER
3) AT AddE 21 /ﬂ*ﬂ
(4) =o] &l 7}t e -Cr§ Ve o s
2) ¥4 (one stepF two stepﬁ}ﬂ Al AL
1) =& FotrAL
(2 &5 BEAQ
(3 AAE 7HEA BAL
7z

Aue?

m[o

o

(4) w8 31 LEES EojRA L.
(5) A4S 7M7) 1 v uierE reE7IA L.
3. e} #3}7] (Repetition)
ANl
2) o4

3) wok HAl

4) 2ol d7tEE Hiel

5) cH%fP ALaOET Ay

6) Ayt w&RE B7F 20

7) Ta]ﬂ':'w‘\—: Wb e =7 E

3 ool MRE Algete] o) 5 Ferbd wel @eE Al

o

5 o7} givk. wa A3E Askapl sa] e
HE A1 DA A R wAR AN

g YHE FQ2 $4F ¢ (chief complain), ¥l A}, A
AR ol A ﬂl},] 71018, olo], A|E7re . e A4

W3t & WA gfefstofof stk Telar 9] Ve AR
W] sastels AA uzt gAY, =B HH gk
71AA g A B ol e B 3] miel
AATA AAE B3 T E AAV5 FHrF Fasit)

o AdelA hds] Aabe = gl A Tle AE
fAAteltH(Table 3).

F.

1. NgEY 85

[=] =
A AR, A I AAE 2o g, 100014 7
7] e} 22 AN BAE ol g3 HT At At s

7 B 5 gk

2.7 9
A HIAS] G A W] 719 553} 710 34
W 9 B B S Ak AR S e E )

t}. o] olef] Bt Aol glom AR i 719
o] & Qlvk

3. dols

olo] 75L& wél7] (spontaneous speech), ©]83}7]

(auditory comprehension), WebE3}7] (repetition), ¢
7] (reading), 2~7] (writing), ©]&t”](haming) 5 6714
o7 Hrlsh, Zbzko] ool el HojSE BRIt

2t
4. o]E1))7] (haming) t}(Table 4, 5).

1 A

A

2 24 4. I5

9 3 ez AZEE Wl wally B olF o7l 52

K A7 2ok

5) 2

® 2 5. NB 53

FHY 219 o5& 7MY olFE TIEF At ,

A 7 7} 715 A7l

5. 7] (witing) 1A 2217), 9249 w2k 2271 AR,

AR BAL ARES AU kA Bl ol FAE b

= 3] . 200

2R FET i
6. 97| (reading) Lol d& ol &St & FHUZIE B 7 AlA R

A S A F % kR S @l S oE A F. T3 95E ast A S Aoy} 9=z golst
Table 5. Classification of aphasia

Aphasia type Fluency Comprehension Repetition Naming Reading W riting
Global - - - - - _
Broca’s - + - - - _
Wernicke’s + - - _
Conduction + + +/—- + +
Anomic + + + - + +
TC motor - + + - — _
TC sensory + + -

17
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Neuropsychological Tests in Consultation Neurology

Jeeyoung Oh, M.D., Ph.D.**"

**Department of Neurology, Konkuk University School of Medicine, Seoul, Korea

he clinical assessment of a patient with a cerebral lesion is not easy to physicians. Extensive neuropsycho-

logical tests often need both skilled experience and some special tools. Some bedside tests equally provide
valuable clues to localize cerebral lesion, when a clinician knows functional anatomy of cerebral hemisphere. In
this article, several techniques used to evaluate cerebral cortical function will be introduced.

KEY WORDS : Neuropsychological test - Cerebral hemisphere - Functional anatomy.




