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Evoked Nystagmus Test( 1)
— Caloric Test & Visual Suppression Test —

Chang IL Cha, M. D.
Department of Otolaryngology, Collage of Medicine,
Kyung Hee University
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1. RERIRHEE (Caloric test)

Moo

BEREG e 2xo B8 AH#C EA
A RRIE, THAHE 2 Rigel YeEhde A
¢ 1860 Brown Sequard R 1889
Breuerd] o8 #&=3 gdoyt 19061 Ba-
ranyt HEET & 229 BS FI¥ 3
ol dkehe HHESR F3e MiR Y
Bhdohe R @Itn = KHES Fo] HEAL

o me gdAe A & AT dFAQA
AES Zo] REYch

23 ol A A A4 PREW
ZR9e] BmEE NN AKES Bl
dolut A BERE AFe Aol
Atk o]Ze] Barany®] AMHEREIFRAH Bar-
telsE 719 A BRRS BRERY T2
<, BFRL BRE) MAE YoUTE ne-
rve theory® W E I Kobrake B E FIER
o3 KB ME S WiiE Bt HERMEC) A3
vetd FE#H7E #98chE otolithic theory
& W ¥}tk £F Van Caneghen WHEE
o] BFBOZE EoHAL HFBREE ETFH
AR #2093 Aok 2y Brunner
© EE KMEEe 1Asa Gt RE
ol2ti stAch. MEE Baranyo] AHEREISR
o] 713 e WolEdAL on oA B
ERR dM dojue Be B 53 o
€ BRENE ROBY) SV FALLS) Bkl
wE RIRS HE Bbo] tistd I 4s
F3 gl

¥ Barany®] PMERBRS BEFBRT
BBEE®(L7} endolymph®] WEIS Y¥oslew

-33-




EEIRH & 301, 1992

FTEY =L o/l Aoke FEAYoY
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Fig. 1.

Endolymphatic flow & direction of
Nystagmus by caloric irrigation
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7b 29 RiRY #&L golsA gt whd R,
Hgrt 5o RIfFACl dolutm §jol Aol
AGA A Z3td kbt BT A0l B
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2. Parameters

BERRS NPsta 2393 Rige] 23
A} oy wak ohuie} wKel ofshed B
ol vtehd wWizhAe] B (FEREERD), RiRO)
B d7bA e RMGERERD), RIEY, BiR
REARE, RiIE 5 338 5

EIRERY dsNE cJedeze FoE
parameter2t X SHAAME I ZAYel #Rio)
A7) & Veits, # T EFE Yol
AFHRSNE B73n o5 PFFHe=
A olgHn AA &k

#HHEme SR dS ¢AHE parame-
ter2A 93 o]&Hojem gom B KR
B FEE o2g s o

BiElE &6 BT o8 2o 9% v
7] 499 2 Frke a9A ARHA 43
Sk

ENGE ol 83t Z9ole RIFRHIEEE
(Slow Phase Eye Velocity, SPEV)¢] &3] 7}
T8 252 2HL /M T 8% parameter
7b Sk

oz o= 3] parameterMOZE B
EFY F g F4E A7) W&o BE para-
meterE FAlol BRVISES BAY HeF
HAY + YA
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A) SEEAE

i) Kobrak’s minimal stimulation(1923)

Kobrake #A&(2~5C9 %K) 224
Fpg AR Wan = kEE 2P
ERAT BIERC LA FAF PN
H2a BiRel vehvde ¥4 F BEINE
REY F ATk A 2} o] R4
dME £BHoR FF0| Brtsddn &
.
a% PEEAKSEAN & gHEA
€ N3¢ we HWEE(modification) Eo] Lt

Ak

ii ) Atkinsonik(1939)

MBI B8 g £ v B2 ddsn
Stetg 45°B BRI o] HfIAINE KFRKR
&9 ampullaZt 713 $lol $1x8A €k 4
=% HE B o83 SEEY Asn B
wBAtSL A S HEY E& AAYD 3
AN BIREERT BRI I 104
7 Eoia StAnh £ EEACINE BRER
& 20~40%, FHEERS 100~1608

ol Mo ze RIES #AL goldht a2
B, e, B 5 S43E A7 Ao
Shambough ¥

Kobrak’s minimal stimulation& Shambough
7} modify® Rolth BES HELE 60°HKEA
A KELRE JEC HEF su 5mio
kKE HEHA EASTH FANAM 15%
= MiEe] YeEhtA koW 10mf, 20ml,40mé
2 8% FI/MNEA B1ee 2o a8y R
o] UYehtd BRARE 30°RIEAIFIL 2 o3
9 #KE A et old AAMZe FESP
HE AT EE Rigel Yedch

FENM 40mLe) XKE FARAE BiR
o] vEhdA @ow FiEHEY TRBRE
ofulste] {Litk HBEK, HEEFY, MERF
oA & 4 ok Ffl dead labyrinth® SM9]
HFFE] FolA & & Yt 5ml FNER
fEol @izt 1omeF P I ERige] ety
HIBEBSHEIE T (Hypoactive or depressed vesti-
bular response) & ©]v|5te] SME o F1} #figk
HKBEJe, PIWELKEE, HBIRE 2 BEHRE
AAM B 5 Ach

smée] kKol A MRiRe] EhbE ER%E
BhEo) ASE ugh

ol 4+ Mayer#:, Veits##k, K Z-test ¥ al-
cohol EAEE Fol Utk

B) AEBEA®K

Barany®] F#EolAME 15~20T %K &
45~50Ce] BAE BiRol vebd WA A
e e A9 e ©H(150~200me).

iii )
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ol WY& Cawthorne, Fitzerald & Hall-
pike Tol HE@G7T)RTG +7CY idi

nceZt HE 30T, 4T HBRAAKES 3
of EhKEe T2 £7 JEA, £E 9
= Zozg ¥ie Bkl o & vdeiteA,
& o 2 AdYetteA g HAHE o2rtA)
ZHHESRE Ro8 e oz e &3
Hallpike-Fitzerald ¥k ol gt #23 Qlth

Hallpike-Fitzerald’s method 3

() BRES MBI 3 kPse
30°9) FAke zZte MEESC BFIE EE
7HA WS W KPRHE EEGE}
A ¥ BRe EES BRI W & F
e XK e BES Yo

€9 EE 30T % 44T F HEMC £7C
A gt HEZ FE 60cm Eolo Fof ¥
BiolA Bz MES T 408 T 4
HHEKES TS EAEh )R Bike] Y
g WA A& BN Agse g9 F
< fEfle] wat X ko 250~500me
(400~600m) 7+ A €t GEbE BRIRS B
& FFo A e ¥ AR RE BE
ste] K AERE UEd Bike] B2 H7
o] B§RE &7 (stop watch®) @k,

HwEe #Me ONCLEE, @0CHE, @
4CEF, @44CHEES JHOZ HolE 543

< T AYIt oFA de ZAE Ca
lorigram(Fig. 2)& A& 3td 7158},

BiLlE ENGS FIAoZ MRiBHSERE
o ooluzt BRIk 7], AER BREEE 5
< TEIA HQA

BAA B¢ 30T ARBLEAE 120
B, 4T BRBRSZAE 1008 Pstel #s
B 7HX RIERES ¥ 4 Aok 23 o]
BHANE Z2e FXNRTG AN KE
HEBAZ BT & £HA %K RKE
Atolel #7b e A [(30C Lt.+44CLt.) — (30
TRt.+44CRt)] 23 £2 Fahe RIERHE
K2 fste BREREAC £ QA
[(30CLt. +44TRt.) — (30CRt. +44TLt.) 17}
A

{30°L444°L) (30" R+.44°R) < 40"
(30°L +44°R)~(30° R +44°L) < 30"

5. Rignt canal paresis (CP)
‘ o T T (30° L 44 L —(30° R+ 4 R) 3407
30 e (30U R (30 R P40 < 40

T30+ 447~ (30 R 444" R) < 207
(30°R+24°L)=(30°L 44" R) > 307

(30°L+dd"L)=(30°R+44°R) > 0"
(30°R444"L)~(30°L +44°R) 530"

Fig. 2. Four types of calorigram.

The horizontal line represents time and th-
ree minutes are divided into interval of 10
seconds. The duration of nystagmus is indica-
ted by the solid line and the end point of ny-
stagmus is indicated by the arrow head.
Equations at the right of each calorigram ex-
press the results.

a) Normal : Difference in nystagmus du-
ration between irrigation of both sides is less
than 40 seconds. Difference between the rea-
ctions to the right and to the left is less than
40 seconds.

b) Right canal paresis(CP) : Difference
between nystagmus durations of right sided
30C and 44C stimulation and those of left si-
ded 30T and 44T stimulation exceeds 40 se-
conds. Right sided reactions are shorter and
the CP is named by the weaker side, i. e. ri-
ght canal paresis.

¢) Directional prepondrance to the left :
Difference between nystagmus durations to
the left, i. e.(30°R+44°L) and those to the
right, i. e.(30°L+44°R) is greater than 40
seconds. The DP is named to the stronger
side, i. e. left directional preponderance.

d) Right CP plus DP to the left : The ap-
parent difference between the right and left
sides at 30°C from the right CP(see b) is ca-
nceled by the DP to left(see c), while the di-
fference in the 44°C reactions is enhanced
(Graphic addition of b+c=d).

-37-




FEKE & 311, 1992

o A £ ABRES £ FiEIL 4080l
Agold a2 22 Zo| PHEREEC] A ¥
Aoz PHEME (Canal Paresis, CP) (Fig. 2
b, Fig. )& 3t kL2 F3te RIRRKKES
#Q HEIL 4080l dely 2 29 WIRSH
moz #she JjE BNt (Directional prepo-
nderance, DP) (Fig. 2c, Fig. 4)2t& HHPTR
o] gtk

AAxoME 19709 L& FEEHEE

R44°C |

A TS “BIMER BERBIRHEL ) 3o
OlRE o] 83t o & dThoM Y]
AAERE Mz vandsed ogd £
A=S FAHSL ok

olAE aME g P
A HWF 3009 ¥
25 20me, 1023t £E 50ml, 15%3F
% 530C ¥ 4T
P 5801

& Faw
o

r
o~
X

AR

M e /’/’f/ f J My W

Unilateral weakness =

_ 140 +12—(13 + 46) _

(40 + 46—(13 4 12) _ 61 _ __
W0+ 46413412 1T = oot ontheleft

T 40412 413 4 46

7
._.i-l—'—_éﬁ,)eﬂhele"

Fig. 3. Peak caloric responses of a patient who has a unilateral weakness on the left.

Bitemporal leads.(cited from Barber)
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BELY | Frenzeld A3 AHBR == EdoNE BEd AR SHAAAN 9

ENG 715 o 71 ke A Pen glon Fiae
HZ2A ENGZI A 24 20mf, 1023+ FAZAL He skictAel A
Parameter ; Frenzelt 33} 4#&o) B9 2tapec@ £¢ Aoz aotstn] ENGZ|Z o)
© AJAEAZ, ENGZISY  oste @Asa o)
 ARAALAZE )9 ek

EES
NE, FHFEE BE 8T GRERMKOI UoIAlel RIEES)
o

. 1. HEkE B EKEE

23 —(7 4 21 2
Unilateral weakness = (23 : ;)+ (7 : 2,) =§ = 3% on the left

_@3+ M=+ _30 _ .
BT TR = 35§ = 52% to the right

Fig. 4. Peak caloric responses of a patient who has a directional preponderance to the
right. Bitemporal leads.(cited from Barber)
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Hallpike®] original methodol A& 40sec &
Qtoll  250~500mée] & F<J5HHTH(1942).
Jonkees(1949, 1953), Koike® K& 50m
2 JREST Aschan 5 (1956)% Stahle(1956,
1958)€ RIRKHEC] dold F Y& FEP
A7Hel 3028 EAMRMOZ ESATH

Yl 2 Frenzel(1959) % Hallpike] original
method & routine technique®ZA &t}

2. B P ke

Hallpike ARz #AsPoy #FxA
& 9AEA FAe vl ME Frenzel 7
& #Fgste Aol Fo. 28y A2 ENGY
WO FSEMEMEC) BARR, RS, Frenzel &7
e, BERR 5 d9sA Ao a8y
#HZ caloric nystagmust FEFTRAERAA 715
e Aol BFHD Sl

(€I

a) RERMEEILS PI%E : Jongkee7t 1
¥ Arslan?k(1953) & S¢e 2 43S AAEY
9 FA7e ARGAYE & BEFAE FFT
B glowly T A wa oz
AZE 83 = & A o) we} BrRS
13 3 Aol 158 oo™ I i ¢
ol A& NS FEME XHFF

b) A # FAA(%) 1 4F 2L 40
B EEEDE EEY RKESZ7)7 508E
o e A# 3008%ES NE AL 2 urt
& ZHolEZ Jongkees(1962)E RIBEHRKIE
ERZECP) S BIEHAELKEDP Y dsiA
BIEE FHHEFRHS RZ Uy %22 83
e obdie 2o WY E LEHT
(30CLL+44TLL) — (0CRL+44CLL)

(%)= gl R racLLraacr, <
_ (30CLt.+44CRt) - (0TRE+44CLL)
DP(R)= e+ a0CR F4CLL 4aCRL 0

olm LEAFAY eAYAE 10%H
3o 15% 9 A7} QEdEe £hEE £ —f
REETE 489 20%0]39] %271 &
ol ok

a2 EA ENGS &8o=2 BRiRS 8%

HEEE AZ3e CP, DP(Fig 3, D& 73
o o 3% AW g 1 Uk

CRERIBRES RBRDEN B

1. “PHEEM, Canal Paresis, CP.

AigERAA MG B8 2N BEE
7 Aoz RMXKEAAN RE FEME
ol2E #Hfrd EEEI ASE Mg

2. JimEAI#E, Directional Preponderance,

DP.

o] A& 1911'd Bauer$t Leider’t ¥
2 2A% d422 Fitzgerald & Hallpike7}
10619} temporal lobe F 3ol A caloric test
4 Bflez ¥ DPE FHIA LR o
A o] FAAGE oo A =o] B
o). 2% Hakas®} Kornhuber(1959), Koike(19
64) 59 Kaol o 2di2 JdFI}VE &
@3 =t 23U o Age] DPE B
Bl cerebral lesion®] <& Zelgtx A3t
i 9lth(Andersen et al, 1954; Kirstein &
Preber, 1954; Riesco-MacClure 1964; Carmis-
chael, 1954). Brunnere ©] ¥<l°| brain
stemol it o9 Unterfergerst Wirth &
< KBKFEES 283 53] Hallpike® Oto-
lithic organ°l DP$} ##eo] Utk sFAch

AEHOZ caloric testol X9 DPY EA
e BFRAEA HAE o & £ AR
=
3. Dysrhythmia

°] A& ENGS&3 tio] &3 ez
MRS+ rhythme] AAHe2 YolAe
4ol

©] @42 19564 Aschanol A&z T
Aoz ARGHHERES FAddD sdevt
EHANME dergsrt dvn & A=
cH(Mehra, 1984). Uemura %<& Head
trauma®] AAH AN E3 BFHL BRI
oy ol EF HEY BRoldne ¥ F
ok

4. Perverted nystagmus, S8Rz

e 2EAFOR AFRHEL AIN
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S KFRERN ) BEREIT MTH R
#&o] Yehte A& 2@k Riesco-MacClure
(1964) € 95619 Intracranial lesion s 8o A
perverted nystagmus® @31 A 444 7]
A %2 vestibular area®] ¥*¥H< B4
ol gled verdthn Qo). Uemura and
Cohen(1972, 1973)& rhesus monkey® rostral
medial vestibular nucleus®l electrolytic le-
sion® 2 perverted nystagmus® A AT

5. o9 Hi Ro= MRIESHEMS fiin
% (loss of quick phase of caloric nystagmus)
AAF L e A, EERA dX 9 <t
Y, AAHE ) A3 Fo] dehte F7}
Aon, o} EF Brainstem F3 #A
Atk Yzre i gk

6. ©] §ell Vestibular recruitment & Dec-
ruitment (Torok, 1970), cochleovestibular di-
ssociation(Riesco-MacClure, 1964), vestibular
hyperexcitability without concomittent auto-
nomic irritation or sensation (Suzuki, 1961),
appearance of the 2nd phase of caloric nysta-
gmus(Morimoto et al, 1963) 52 @4to] U
v B BEZEN Efc 29 9o

II. BEiRIEIEERE
(Visual Suppression Test)

M2l

BEREOIY EMREES 2o fEERR
€ AN 3A (visual fixation) ol l3te] MY
e A olgdte] ERERES dESE
$yooh,

Maekawa$} Simpson& LA A 7|5 o]
@ 714¢ 448927 (1973), Ohme 3 AF
ARo] PN FFE dAETE AL B
L3}H I Naito § AU xdAY
T2AANA ) sdut Aoy B #d
3 detdon sk old AdELS Adm
ol o3te] T2A(HALA] qA Ak
€ AHe ARAsE Aoz AREY gy

HoegE &MFUYAA LAGAY Zay
a4dol A&& B3 (Hart, 1967 & Albert, 19
74)33 1o™ Takemori(1974)& AP EE
(rhesus monkey) ol A 239 floculus®} no-
dulus?ll ol A& RAIGA S50 vy
€t Ak CoatstE WHure] Wwo) gl
£ Aol A& Failure of fixation suppression
(FFS)o] #&5A ¢+ Aoz Hol FFSE
Hiboluy 2xWdel Qe Aol Yehdoan
st ok

4% Floculusel & dole B
2 F3e AFY <A nAgAN 7
A 2458 Aoz Fahe A B
NdAE B WAl £ oY 222 o
&3] a¥E¥Y 3¢ AL £ UAAG
(Takemori, 1977).

AN A AGH ool ojW 53 AP
5ol e oym iR Ag Hested
AT B F vk nAY @G ARARE
23 A A (Floculus) & $3EZ, paramedian
pontine reticular formation ¥ THHIEES 7
f3te ol o] oW 27t £HAYT LT
sty AA=gein ot

BEHE

AAMAE fEA7IEdE 8y e
St REAIADE F2 olgstn Ut
FA ANE AT AAAANE Y 2
AL e] Huo] =BPL o B AL 50
om el @ Hg EWIEE Fo oy w4
Electronystagmography & ol 4 & 7]&0] glo}
°F ¥H(Fig. 5).

FERTBAR T A 71881 EERRS R
—E R SR W 1083 8BS Axn
HRAT 50cme] ¥ HE FAJEE AT o
Al BEFTBARRC) B S ok EWEM 1086
ol REFTBARR T MEEMRIRS) FHRGAEE
€ a ABTY BEREY FoRREEES
b2} 319 visual suppression® THEI} B& 4
2.2 veld 5 9loh(Fig 6).

B A

a—b

Visual suppression(VS)(%)= A

X100
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1 mark/sec
m

R

A o N T e
- W/W‘WWWWF ey i,
oy

Fig. 5. Visual suppression test: method : arrow

I mark sec

W
| .
ittty i

14

A
it \m,m
\|‘|}ll‘ ! ll‘,”

o
|l' ' u

ixo

W i
Tt

P
el
Fig. 6. Calculation method of visual suppression
vs()=2=Px 100

a: caloric nystagmus of right ear . VS 56%
b : caloric nystagmus of left ear : VS 59%

&G ' REey ®a3s)

EBERANME 66+ 11% ©] tH(Takemori, 19 a) VS B4 EE WK —fl HE(flo-
74). B oluAF T AN 2 Wy culus) BEANNE BHOS P BEERE
22 B4 4 9 5% Ao Este o o UF VSE RS Hmfl EEAAE H
< AHE 62.8% +14.3% ot BF VSt BY e B&EH(Fig 7). I
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< FHAME VSE Fas 2w v
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Fig. 7. Cerebellar degeneration
A * caloric nystagmus of Rt. ear VS 0%
B ! caloric nystagmus of Lt. ear VS 9%
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