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Differential diagnosis of vertigo by Ji-Hoon Kang', Ji-Yong Shin?, Min-Ju Kim?, Hyeo-ll Ma® ('Department of
Neurology, Jeju National University College of Medicine, Jeju, Republic of Korea; “Department of Neurology, Jeju
National University Hospital, Jeju, Republic of Korea; *Department of Neurology, Hallym University College of
Medicine, Anyang, Republic of Korea)

Abstract Vertigo and dizziness are common symptoms with various etiologies and pathogeneses. Vertigo
is an illusion of motion due to disease of the vestibular system, usually a sense of rotation. Dizziness, a term
that represents a wide range of non-vertigo symptoms, is commonly associated with non-vestibular disorders
including old age, cardiac syncope, orthostatic hypotension, metabolic disease, anxiety, and drugs. Vertigo should
be determined whether the cause is central or peripheral. Peripheral vertigo is usually benign but central vertigo
is serious and often require urgent treatment. The careful history and detailed physical examinations (pattern of
nystagmus, ocular tilt reaction, head impulse test and positional tests such as Dix-Hallpike maneuver) provide
important clues to the diagnosis of vertigo. Most of patients have benign peripheral vestibular disorders - vestibular
neuritis, benign paroxysmal positional vertigo (BPPV), and Meniere's disease. BPPV is a leading cause of peripheral
vertigo and can easily be cured with a canalith repositioning maneuver. In this review, a focus is on the differential
diagnosis of common vestibular disorders with peripheral and central causes.
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Key words: Vertigo, Dizziness, Benign paroxysmal positional vertigo, Vestibular neuritis, Meniere’s disease,
Cerebellar infarction
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QEeRE ] AL W2 Agste] BHPA o Tojst= Al

AZo= AZA (visual system), 2372 (proprioception)
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H2 dgsitt. HE7]9 AR (vestibular nucleus)d} 4
(cerebellum)= °]& ARE Eg3t EAsle] Hast ¥y
= T=AA% AFEEA N A AGFo=ZH AAFA
a3t 79 FAYH gFEFol Tt o R fHE B3
A7) A (vestibular cortex)S |5 FHE HigoZ AlH <]
=AY AAE AR "t webA olg AZAAAU F
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Equilibrium (Balance)

I Normal

Brain centers that integrate the signals

Information about the position
of the head and body in space

Vestibular System

| Visual System |—> Cerebellum, Brainstem

| Somatosensory ‘/

lAbnormal

Altered sensation of body orientation in space (Dizziness)

Disequilibrium (Imbalance)

Figure 1. Dizziness and balance.

AANA L F5F 71l ool AV &2 Ewtdel &
st g oA o] F3t 2|zt Eto] of7|H o] &A= oA
52 =7A A (Fig. 1). 53] A3 A= B3 FA
7V $87 q8E sHERE ARG A 9 ol ATt
AdS % AAESS FEd

oIAHFTE B T AA AT 1078 F T Hol BEL A
E2 E3 oA, I Fdolv ¥Yl dgo] v thefst
of Zgoluf A&7k o B¢7F Wk A2 o7 7HA
OE SAES BF oAt of7|5h7] hZel, &
oA FFo| AR ojF FLUANE ANT 2x& T3 whet
Sk Zo] Adko] Azt oA 7HE S 8.3 ol

=
Al

Y
e

2 x

o X| F = (dizziness) 18|11
BAjel FAE BT 1 WA olF Tske Zo) YA

Aol B9 Z a5t}

i)

1. 313 (Vertigo)

“Bgol2k Aot F917t S0l ATt 2 HZkillu-

AL A 9] Fofjof] o3 TAgeth T2 HA7 B A AF
(Hehell $x1sted M) &4 (9kalz]3H, semicircular canal)

B 7led # o5 (A, vestibule)& AATFER WY1 A

7 FZrolu AA AT WA & girt. ol HA 7|l
A A" W7ol 2o gt R = HP A1 (vestibular
nerve)s &9l =7 HAN R ADH T HAHHRA}
(vestibulo-spinal reflex)& F3l 87} 9J481A] 1% &
9] FAE FAE = AA 3FH A LREAF (vestibulo-ocular
reflex)oll 2Jaf W] 9] ZZ|Qle] Aglo] AlAE dAsHA 1L
BAA FiL ES AEAFANE FFS vt oebA, &
& 7 BAE2 AAERS 2 A JAY S o g
°2 AYAE FFS Holil P (nystagmus) 52 HEE
Folg Rkt E3 AEAFA SR A4l 5|, A
T, 2A/FE Y TS T3] 34T

A2 Yolo] g7, ARAA, =7t AHE =
BAAZE F o| 3of| Ho] A7|Hze T 5 glon
Hol x| what Y2 (AG71H 2 AF4AAE) D T4
2 FEg}Y

F

4t

2. & O X|2 = (Dizziness)

“Dizziness™= ©]A o) dEL Egsl] o HES FA3}

L WU ol AgHGIoY HT ol dEW TE
H EYE §ol2 AgEE FAoln 98 WL B olx
U3 L W/1F0R BAT 4 k) M 23 WM 5

= OAEFLE At FE “ojdojdsi} il ¥t F
Zolet. gttt dojuAY A7) 22 Y uf F7k st
o A o= A4S AL =7 (sensation of impending faint)
o] & W= Ut RS &3] AARXHFTH RIES FHUAISH
of 3asht AAR ¥Igo 9t He= ule =& ois)
A 59 A7t 4 &2 o AAY FAES T 7
o] YAF o E HojHA 7= A7t tFEeln 53] =
QlolAe 7SR ofUzgt o5 Fehe H7EE At
Hoj glemg o3t P9 A HFS Tadh= AT &
sto. ti7le GAIA QD @Al ARt o] 3t F4to] AHt vhEd
= Aes 27] 3 AAE Algstoiof giot 4ddgo|uy
HEH o[ g Q3 R 7= /Y Fofrt HATAY
A @3 (hypoglycemia) oWt A 3215 (hyperthyroidism)
22 tfAF ol Alof] H]3E Aol AR E AFHAL,
AL, BHHAL B asioh a3 &Aool 9
3t 719 AEdolu 7|HEIYFE 3 (postural orthostatic
tachycardia syndrome, POTS)A = 7|9 Alof| oz|FF0]
FH FHolBE AZAFAHAE S8 o= Felaljof ot
o 53] 10t)~20tH Y &2 Ao Al= POTS 7HsAd= 118
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dxlg, AMXE, gulF, oted

Hor

Sfof gt = FE(REY T OFE, FFABA A8 oF
=, AgAHd #3 =)ol A= o|A-HFol &3] L
2 5 A 53] =Y FAOIA OlEW fES Fol de A7
7t BoE 2 wtEA] 583t oFes ARlsor Atk AAE

TAHME A& FA Kohe Arole +&F, E¢EN,

2ol 54 AElH a1l tsir e sfof gt

ok

3. &l X (Ataxia)

“Al 22k =9 QALY gholg)S wle EWE| 2Ato] glo
AR JAY 2L o FAS & e BAoE nbx] &9 H3
CHEAEIE AETOLE wolo] B 2 Al AT
CHShE A= o EA Tao] HEA| oA
U &9 U= FAdL AN 28 Fed & o A
o] & E|%] ¢k31 W]+ (intention tremor) A4k
]:]_ 0]?11'5]' z/q.__ E]_QHE_ _/J\_}_]_J O] _% [¢) /‘k:}-g} 2~ o]»-
g, %Zl %‘%"“’l“} =dd ‘IHh o2l Azl ]’%‘01 WA

= 7\5‘/\}, Xé7l“

OiX|AZ 2xte| TIH

AXYZ B B 71 Fa A YA L 5
718 Fo ARAY ol AN §E 3
aElm @At B ARIA S o TFL
Aol oleid 4TS AHste] BT WY A HFE B
sfofof ST WAL ool Ak AS AL T
A SR B Sl Faskeh vy de

nﬂi i)
o,
ol
FI‘F
paus
o
lu)

o gz -11-17:]](7@]147]_1,]- ] zﬂx—lA]ﬁ)_J HiHo| 93| &
A2 oYl Aetrizhs 47e ABe =80 FoE
BIE Hols B F54 A& 27]o) A H A&7} o
Foi|A] Fod AA A 2T 5 7] HiEelth

lA
ﬂlf
i)

’a—--vn.\

iﬁ-s,—.—‘!»,—.m-:!

1. QFEI(Nystagmus)

Wolol A 341770 o|277HA] A% 7159 Fol (B«
F)7F A7IE HXlo] IAgStERE ¢ {RE TR
AW AR 7159 o)} RS H7Hd 4= Qo o -7t
Hot= 241G S Tl SHAEA FAAT = 98 st
F-EEA G Aol 2 sl WAYst= AAolth. & HE7t Yst
= A0l HEY A EtaL AP 2HE A4 5] Yok
Al = (44, slow phase) ©]5 w7gsto] o] YIX|&2 Eof
7HE= BAAA 9] (compensatory) WS QFE-2-5-0] (SA4), quick
phase) TAYRIC} QbR O] Wk BAMY S&5UATFY W
& of7]sH, ¢t YRtH o g obxI o] Wk & ATtE o
Bert F7FskaL Aldo] v Wk 3 e Hadtes 7

F2 Holth(Alexander’s law). ¢HHS AANE W= A <
Ao} W, A, 24 ] 02 WslE Wus) Bl
o gttt &0 Ty W (A7 H 2 ARAT )l

P

A pgtol AR WH Eo 2 A9 Am (44, ol BASte
FEHATLF (SAhe Wulel whEe ks -4

(torsional-horizontal nystagmus)©] #+ZHth(Fig. 2). &
72 gekstA vebd 4= et 5t 3 B Y
bxloluy A MRS S5 WS Yujgich B3 AR ¢F
Z19] Wgko] F7|1H o7 WISl 7|4 R (periodic
alternating nystagmus, PAN)O|U A X of whz} oFR 9] HhgF
°] HlF = FA] 89 (gaze-evoked nystagmus, GEN)E %

T4 Hlolth TxA QHo A= FA] Wkl osf ¢Hxle]
Z4E7]' HE = o W] v A= geth B2 A
371 ZolollAl= Al A (fixation)oll &J3f qFxlo] A=
£ AYFE Ho7] "ol AR E AASHH R Fd=
£ o A% #EY 4 Aok A7 (ophthalmoscope)S &
3 A (fundus)®] &S TS vAE FF&E7HA]
opd 4= 13, HE &F Wi =& 7HW AlAd o] A
AFBR T2 Az || {83t} FT H2 <A
o SR Yol kx19] Y WEF} v = Btk Aol o]

A

)

2 -l)l' 2o
ox ™

r‘.;aa...-.a

Figure 2. Peripheral nystagmus. Mixed horizontal-torsional nystagmus directs toward right side in patient with left peripheral vestibulopathy. The
nystagmus increases with gaze in the direction of nystagmus and decreases with gaze in the opposite direction (Alexander’s law).
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£ 1Y FHFO] M FAE AUER A 5 W
ol "ol A W= o] ZFQQHt vidfo]7] wFolct.
Frenzel Rt 20 USH S5ARE F2gt S Moz
AL AJZHE Apdate] A AYE ghop a1 kg 5=
7} 29 22 YS SAA BojFug kS o 44 B
g4 Qoh U W F5A4 ehe] UubEQl A2 Table
1049} 2t} o] Qo = F 2 (head shaking), ¥, 55
(hyperventilation) 5 TFFet S B3 A=l A= HH
7159 E43S st xS TEE 4= ot

2. FE=ZZAH(head impulse test)

Bxpoh ulER T gho} Bkt vlelg e ¥ WS
A2 10~20% Y= B el A BaolA AAALe 2
£ BA & o5 g9 HEE wEA FYeE S w9
$H YL FAYH(nward). B Aot JHOR 0}F BE
Aol A AR 28 BA & & Fxte weEs ¥ &

OS2 10~205% WEA vgo s E9 £ S Y BEd

Figure 3. Head impulse test to right. A. Normal B. Positive.

Table 1. Difference between central and peripheral nystagmus

OX|EEe AEnt

Th(outward). 4 7]%50] Aol EA =2 &Y §lol
ALY ZE A& A SABHATE, 3 WA 7]50] o]l

12 e 1 R0 HYyE 9 0 o] HY I &2
WFo s SAoluz thA| HARRRY IE H7] fJ3f A&t
2% (saccades)©] WA= AL AT = Qlo} (Fig. 3). FF
Z5 4 A= A AN (vestibulo-ocular reflex) S 2181
Aoz S34 9 I AR7ISHANE At s
Artolch. g4 w24 AgtoA = di7ll FRZFHAA o
A& Bol uhgol T34 WHoAe gRE Aot
A e FHteks 54 oAES SR FREEHAN
Al S Hold W WA SJilsto{of it

;;O

3. &7|28Z (Ocular tilt reaction)

71 & UEE FEE AR BN 71t 4l
7 2 (utricular pathway)2] o]/Fe] 2J3f WA s, 1) W] 7]
29 (head tilt), 2) 2FHY (skew deviation), 3) ¢FF 3| A
(cyclotorsion)] 37}4] £3& Hol= dAlo|th(Fig. 4). 7]

=UHe2 TE AAANFEH FH-H HgFo o2&
ARAR =Y oM BT 4= Jlon IRty w7le
PHE-9 HFL HETE 7oA e R it =78
bSOl A et A2 7L 7eoiR e W R WA
I AFESE HET 71Eo & w0l ofofl fAI%t. 5t

Figure 4. Ocular tilt reaction. A. Head tilt to left B. Skew deviation
with right hypertropia C. Ocular cyclotorsion in fundus photo D. Pon-
tine infarction involves right MLF (medial longitudinal fasciculus).

Characteristics Central Peripheral
Pattern Pure vertical, torsional, or horizontal or mixed Mixed horizontal-torsional
Direction Direction changing Unidirectional
Effect of fixation No Suppression
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IxIE, MUXE, dUF, ot

Hor

F 3 (pons) oFE ] WHALE HH Zog /%o
HoAL ¥ ghfjE o 2 =78 urkgo] vtasitt©

4. X|A|ZAH(Past pointing)
Ao = WL PO Z WS A AN BAR
o} &7 FteAA Bt o] ARelA B g 7:}71‘11
A=A A7) 5A) Bl AL Bate] ol AR W &

2 A$AE S BRT S Yok E O PHeRE £
72 AeolA ZE me E AASUTIT oA Y 9
21& 7714 gch. g A ZRE 10cm o4 Hol A of
FAho = gosict

F

|

5. MIXI2|ZS ZAHStepping test)

IFAZAA ] A7 B 7S w 578
£ £ 9 g4 Fohd 5 e WHoth #xe] £2 A7
Ho2 Uets g AEolA AR 2E5S A7 Sk
A HEol Sl o g B s B 20~30 25 ¥
30%= o) st o] oz 7k

6. XIMIZ2t

AN ELHS E 7}5P

< (tandem walking)
A FLE B A= A l AT e TAY 2 Al
A A7) Aok it ge E
L £07 2 A WS A7 =2 £ A lA
+FE F Aoy S A Y 4%
Romberg Y2 H7lst, F2= A{AZA Y 7
£ AASHAIRE 34 AARAEA ZofelA= B 4= ek jE
Holl 2% 7]50] o]io] oW =& =X S = AAE
AE Holn £ How S| st AR g Y
o] ehEAet HEAE WHao } 7HaA ZoldA Aoz Hof
7HA dh= W olch A A E% 259 7] Fofoll A BF

oA o] AStelels e
- Siek ol ABAAAS AN A2 2HUAL 5
3 AERORE oL AT FYS AAT 5 U7 BRolch
weba] ghot AL A 94 R A=) A% ARG B
ol Aol 24 WAL o yshof Tt

7. 2 0tXIZ A} Caloric test)
Wz 3x}e] yato] HAFelR] BHelst &

28 30k A& YO Ho|=F Frh 50 mL A= I =

68

(30°C)= 9F 20~30z0 ZA ALY Aol BFAIZ|HA 2 2
ol 24 A ¢ 5 TR S e YA
2 okl A 3~57 J& 7|kl $ v H AE AR
. He B@OS T BAE R 5 Qe AHTY
ol Sfk QHa19) o] WA 7] $A5to] Frenzel QAL 2
gt AdEjol A HAREAY g4 s SR 2
o WARE WOl B Al AUAY AL B71E 7
Shol ARG AAER A97} ek RGN 224 A
A 7% 2AS WG 5 e 188 AAloln £ ALY
H7F 7158 Hrksks g &3] o] fE Tt 25 oA AL A
A4 7)20] AFHE A A Dol 9T Az g E
A ARAA SEE gt 2= H3kY Yy JF E
Rey Mz g Fadt 48 ok dHA ok £ &
Aol M= o9 7134 HY (tonic deviation)ho| HHEE ™
QoA TEE = HRE YERA] gb=t.

A B4 A= HolollA HHTE FLlof o] 2717}
-3 ez HY gt Fri= AFA AHE H7t
St 583 AEE AT Eut ofzt A% A 7
oAM= F4Al BEolnt. ddolAe 4EE4E ]85t
7&‘?]_'5]'71] A8s B71E 5 ok 4 22E4E JEAA
T 37} olmfe] HFoFRo| Fol FFoNA FYUsHA =4
=] HARS}E (Weber HA. A-3AW4 (conductive hearing
loss)o| Q12 = W & oA, FZA17 dA (sensorineural
hearing loss)olAl+= RItiH oA B =4 E%th Rinne 3
At A= 28gAE JIFAIA ol YF=HE °oF 1cm
G|zl 3ol A 7]575‘3:‘(a1r conduction)2 %39, &=x}
79 ol & =4 2 22F4E A 7Y /EE
719l YXA|A E—E’ﬂﬂ (bone conduction)= &A%ttt AA;
M= F71AZ gt HEo] o Aulsh AaddH oA
£ AT ot FEo| Fr|AE oFt HFET ¢ dT
sttt B E 54 A A Audiometry)y= H7A] ST 4= Jom A
Het v§or g JEE AFsEE Yol EREE e
AE SR HAPE FHEY. FEEAHA N 2A 5%
A (pure tone)?} o137 A /\H5peech)i TAEY. &5
FAHAAE 71238 9 2=RFe Frkehy Folxl TJJr"
(frequency)ol A A7 & 4 %lt gt &g A7E
SANE Wiyol2E £ oz AFad (low frequency)
oA FY HAAE Holng2 &IAFYHAN: o] d5F o]
ot ASHYAA R oS H X (speech reception threshold)
4 o] SR T (speech discrimination)o]] thdt HALZ o]F o]
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2t} A SAHHAGAHA RS SR o7 TolE 50% o A
oA vHES 4 Sl P9 AEE kst AR £
7} &35 W o AMEsHE Fukrtiol A 9] &3S BHY
gtk ol FHREAANE A A 5 & de 2 7]
oA Fo7 T E duiutE Z olsh=AE B7Iet= Aol
ot F417 A= o SAHGA A Hls| oSHEE
AANA AT o]AFS Hol= o] oLt k9 (cochlea)
WA= F FAblA] vt AstE Bl

S0l ZYTIE U X2

Ago] Ao $41 BE] o] T2AAX) ohfw
F2HAAE EsE Rol Fasit T4 AL Yol
o XI5 MR Tl ARAA L W] o8] Aol £
Hi AR ojNYSL ofF AstHTtE 42w Q3] Ual
o AL =BT v 234 BEL W79 AvE E3s)
L F2aAA 0] W] o) wAste] 27]0] WAse] A2
shx) gkowl Az ATs 2 4 9l7] GEo] Folste]
of gtk 44715 Aole) Qe A5, A, BB 5 o
Fstmz AN B FAE 59 BHS Hohi o] 4
S 913 RALolet & 4 gtk WAL B3] 7] ¥
E%o] gleA ohw LU} gd 5w W

34 302 oAste] 34 KBS Agstolol S F9E
Table 20042} Zck. oIt o]3kg Halel F34 &L

Table 2. Indication of brain imaging in patients with vertigo

1. Neurological deficits

2. Severe postural imbalance

3. Severe headache which has never been experienced

4. Central nystagmus

5. Spontaneous nystagmus without positive head impulse test
6. No improvement after 48 hours

(GPNIS IR e pl

ind

AJAFE qFeE o] TEEA] RO 24~48A17F FF EAfL
4 W} FolE HUsHA A Fof FAY o] gle

= (o)

&k g
T 4 7] 2ol Eeh ¢l Agke] S fleiA e
HZ o] AP (spontaneous) 1 X o} A YA (positional) Q]
A& glafof ah=tl.Y 3] 9l Rt FEELA
#Z (benign paroxysmal positional vertigo, BPPV)2] 20|
stE g v Fasith BE o] FA e of o=
e HEAHE ol Aol AABt| Yo FEE=
ZARJAA| o9 ofste]= AJAAE £93] st A9 2ol
A 2 Abolof] Fuldt o @ Fo] A&E | =S AL
A oA HTa #dlSte B9V WoER UrEA] A KHA
(Dix-Hallpike 5=7] 2 2 AJejollA M 3dH hHE 3l

4 9 QP L Ssfof sk,

U rlob et

a4

1. &3 $1Z (Central vertigo)

Y&% (Stroke): WAAFEAS} AHATIAS 5
o AAle) #8 $7 L WA SHTeEe Tolshe
FEES] ¥7H U 44 ¥9jo] WFH] Yong o 3
gzel Boggol Fojrt AV (HERIALRRA,
vertebrobasilar insufficiency) ©] X 2|2 FAro| ErAsIT), o X
Wz ARU/IAEFRAIN B9 BRse 2402 @
Ae] o 23014 AHSH A2 AA SUck. W2k o]
WAsH HEFS ThE wele ¥EFl W) A%H 7
97} Boiv] S4BE AAFER F4 27l Wel Ak}
of Az3ke o] FRelth UEFINS AL A7)
st S2olA] g s ] & = ALEHT B
24 ATHe= 29 oAEFol AoA HsHA g =
ok Xgtoll= &S, T, AR EF, A 54, 2

B3 22 K23 QYA YA olRet w7t W 2

r ok

30

&

£ F33te 237 AF YA (vertebrobasilar artery)]
HollA &3] BEEE WA (F2 ARR)EkE], A2, Az,
EA|, bHuy], F3A o, Astagt, Alopgol 59 FHE F
A SR BRI Bebd 4] SHEE TS S A
st Hxlo|] B4Ao|n 3] 5 (pupil) B 50t
v, Qrxl 5] AARITA AAL O AAR AAF TAE A
Fohz AR Aol Bast? olx@Zol AlH @7
gt AR A4S TR A g HEFLE A
g = QAR oA FF o] G oE WSt A= AA
WY 9 AT AL B8 oA Zel Wtk $9I2 7}
= 7Y Fofol gt AJXE 7E3) Folof g}, Adta
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dxlg, AMXE, gulF, oted

%] (anterior inferior cerebellar artery)©|L} Z35}4%]5
(posterior inferior cerebellar artery) G ol &% 0] W3}
Bee 47 AN A D2 AT fARH EY
Qlol F & a3ttt u]2F5 W (labyrinthine artery)2 A3}
AuFuolA BAFEE alhuhEn Wio] o3 WA
9] 7% Wolelx= 3E (ischemia)o] HAY 4= 3low o] 7
+ OE AATH FAo] B ¢ de kA Wele B
AY Q24 297 15Aolek B Asiuhe B % Aok
oty gASE 54 HY Ast € A7 SHANE Kol
£ A9 the A% S4o] FsIA etk Yads
o 2 Wk ek Eak ForaviEa A Gele] v 2o
o] HASHH ZHA| B¢t HH &2 ot RS B
2 5 Qlt] o] F¢ AR (imb atwxia) $4] 719 g
W g Sof AT G4 T2 e eIE

£ 7Md A& 4173 8 (pseudo-vestibular neuritis)©| 2k
27|% b 2o o2 AR o4 glo] AP
I FARRE XS Holhete FREZFFAA =114
Atell A HEar2] e upH]7h Hol x| oFA L 48A]7to] Zitslo =
HEO| AHrof Zol7} gl Aole 54 HHE st
o H&YFS nejsjof grh. §4 HEFO| YAEH FA| X
#$F3 HEAFFE sto] ALY AHE Hs] whosial
dao) uet FAEGsA, FELTA, FSLAE FAsHAY
BHsAES AlPstoiof gt

534 A$1¥E (Central positional vertigo): tjH-52] A
AT L FAHEYUA YT E (benign paroxysmal positional
vertigo, BPPV)ol A5t =27 F2A7A 9 Fule] o4
AfdEo] LAY 4 ot T mE ZA| W}l of
e AEE ol o]4 7] (otolithic organ)oll &Js A
Hol X2 AYH wetA olg FEE AYst= o
she Aoy 259 34 (uvula)B &4 (nodulus) &
9] ¥ FxE yHo] A7|H A Te] AT 4= ok
Ao 2 Chiari 718, HZAM, 4, thZ 315 (multiple
sclerosis), T} 5-$1%5 (multiple system atrophy)©|L} 4=
A XA Z (spinocerebellar ataxia) 0] A %WHA (cerebellar
degeneration)& Hol A3t Fo] it ZA| wisle| 23|
otxo] §tElu 2 BppVE}l 7HdHo] Hadtd, HHS w 3}
FoHAl (downbeat nystagmus)S Rol= ZA9E= Aukaz|at
(anterior semicircular canal) BPPVE 18|31 FYA F=o
2 E 5 ol YA (apogeotropic nystagmus)=
Hol: At AXA 4%t 2] (horizontal semicircular
canal) BPPVE ZHdzdto 2 magof 3ot gutyor =

FACIAL A4 Wstel] o3 UL BE L Axlo] FE

A e
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7) glo] Bubz WAIsE 4] e e Wz E =2
oh ES QS 12 ol A&HOE BAIL B9} g
7E RS ALK T AetE 2dSo] FuE 4 9l
ohE34 WEel A4S ohalo el FEaAE vl B4
7 : o] B4olut B2 AT 5

k=)
%
=< 5

2 280 HXE gkt e}

N R
o 1o o
)
1]

BPPVojA T2EE HEFgF <l
S AARHE g2 A4 &

il
H #9e 8 749 B AR

2. UxM $E (Peripheral vertigo)

AR A7 Y (Vestibular neuritis): 4 AA7]5 ZolE o
ol WHen wa A WOt AHAAE Q2o o
et ACE FHHEY T2 thrf R4 AT
A AR 24 94 2E 5 AL skttt g5 2Rt
A= F4o] BAE] doA 3 Ao
g2 A 4= ok JA-+F LS HH
o FRISAHAY S 55 S B
o & ok F47100l= M HOE AR

g dgol B3| AAELE A u]ste] FAl= grotlA
U A Qe o itk B2 UolA 5o AH THEUY E
o] A Folle AL o ojFojdsiy F
AL #FoA 271 Bt A&E = ok F470= A
A A (vestibular suppressant) X L EA] (antiemetics) 5
& AHBElo] S4E AT B Bl Aelt e
g2 gt g Sdsts Aol Fow 270 dFEF
of EHste] HGAIZIth oF 20% 9] Aol A= 5ol FHE
A S1EEo] AT 4= Qi

Yo 249 (Meniere’s disease): 7|97} (aural fullness)
2} 370 ol (tinnitus), B 74 @ WEo| MR Ly}

L Agolth 2L A7) Ete] 4 # o4t A4
o EEAE 8FF ol 7= "ot £ d&1 A L4l
o] o] Bubec). W] e o] 290 2 )
FLggo] A7l olo] A7t % ek SeRA L2t
o] WAst= o] UREAQ &40t 9 FAES
717 Zo] s = sHA|RE Aol A2 FAIU
AFFT At Usol FrtEo] ey = g g &
AL AFal GYo|A AlZste] Ha} 1w gH oz gt

o

—t

i n

off
o

g
o

2o Rorr
ok
P

oh e el Alzke] ALbEA AA2 A WEt E
SJE7AL gloiX A ARAAE AL ware] vET} F7e
WA AEE A2 AR5, o] % A adlo] ofshun,


https://wcms.jejunu.ac.kr/medsci/index.jsp
https://wcms.jejunu.ac.kr/medsci/index.jsp

The Journal of Medicine and Life Science

=
v
v
T
@
£
~
ol
=
v
i
S
£
2
)
=
w
£
v
s
2
=
w
o
S
]
=

Z} Apolof e FAto] A|&E7| = gt Z-9-of whEha= withH
HAolA L S o] EAstar o] &3] 24 E7|= gt
Yol o dlo] glo] ¥HEA A&y oA o, A
2 &4o] FibE w 374 (probable)sf & 4= Jom, FHHA
oA AL B9 Fo] Hojx= 54 24 Hold &
Z (definite)o] 7Fsstrh. et AAL AA] Zsht @z
(endolymphatic fluid)®] =8+ o402 AA7|Ho] FA=|1L
ojZo] HAl= ol WHEEHHA WA FAES st
= Ae® dA ek @2 ool A9 A (low salt diet)
W olwAE AL, 9o T Ag|2olEL of
=Fa}o]| A E (aminoglycoside) AlE-2] FAAS 19 ot
2 Fojste] AR4AE w57 x gt

FAAE=4A) 919 Z (Benign paroxysmal positional vertigo,
BPPV): A4 #isjo] ojs] gdwle Wit 288 Sz
st o] 9] Rtar2)# (semicircular canal)oll A} 7] ¢1sk= Ak
olth £2E 8w} T Yol o), doz Sof
< o, NS solAY AE o YRFH o2 WS 12 9]
o] &2 dgo] EFoin B A S442 ol 713 Al &2
T EFol BT BH el (utricle) 9] FF W (macula)ofl ¢
X8t o] (otolith)o] HAIEHA FEA2|7] (otolithic debris)S
o] Whmelgo 2 Sol7hAtt Brjnl cupula)ol) Deho] 3
AT BPPVE Aol Al Zhd &7)o] o) Rgko] 7}
S ot ofyet vt E]|#E A A% (canalith repositioning
maneuver)S A|sHH HEZ X2 4= Itk BPPVE (&}
A 28] A= Estar 50t o]Fof F= TAYSt=H tREe

A% Bud €A 22 4 gick ST £E o4 A4

OX|EEe AEnt

A9, 5018 B ol e o WA 4= Sl WY o2
¥ 5ol 3 5 JeuE o5 Azl izt EXo] o]Fof
Aof gttt A ] A (recurrent BPPV)L 20~30% A&
Al BEET BPPVE $430] o= ¥t oA EAsk=1f
o wet 4, ¥, FRMR R oR Haw 4 gl duy
© g Zutv2]3 BPPV7} 7P &)t

Sut3 )3 BPPV (posterior canal BPPV) 3= 2 =
< fu R dold o 2 IAE solAY A o
Aty T 43 $uka2|® BPPVE Dix-Hallpike <7] 9
o ftEE= AT U EXFA R FFo=w Add 4
SIS 4 ERE W @A ol A Bol B 4 3
= A= At YX| o BAE YRIeh HARNE Y Fol
A BAE uRT A F a0 R X FF HEE L &
Aol oz ARG I BE A AT ek AN
A7F A o 2 el M E 450 A= F9 AdEfolA] e}
2 WA B2 woUA Ay BolH B9 velst 45 2
T2 AU P Bt (Fig. 5A). 8= A 2 4
2 29 FAE7E T WSk di7l 18 ool Al=bxith
oFA-& 3] A-AHFQEA (torsional upbeat nystagmus)©|th. &
2 9 ghlo] Alekl S0l B8 e oralw ohlel W
A4S TET 5 ok B3 BEESA HARE Al
o Yo} gashe e WAel yehde Fat
12]3 BPPVE Dix-Hallpike &7]¢f o] @AA F4] (head
position) Bgto & 71ths] 2| 8E 4 9lon thEAQ] WO
2= Epleyo] tH? (Fig. 6). WA Dix-Hallpike £7|5 A
Yate] SRtne|IA4g BPPVZE QoS ERista dxte] A Y

o> re

.=

Geotropic type

Apogeotropic type

Figure 5. A. Dix-Hallpike maneuver of left posterior canal BPPV. B. Supine roll test of horizontal canal BPPV. Arrow (direction of nystagmus).
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Figure 6. Epley maneuver for left posterior canal BPPV. 1~2. The first step is Dix-Hallpike maneuver. 3. Then rotates the patient’s head 90° to the
right. 4. The patient then roll onto the right side and the examiner rotates the patient’s head rightward until the nose points toward the floor. 5~6. Fi-
nally, the patient is lifted into the sitting position with the head facing right. All positions in 2~4 step are held for 30 seconds.

£ IdE FARAZ GHolA AR 4] HE Ho=
A2 g &4 S| wEE W He R 90° EHtt. o] wo=
A}e] QHH S WA= A4So] TolA ZHlE
o7 o]5alal 9l OoW Dix-Hallpike &7]E A& wje} nof
MR Szl o] JEE T ek Qhxl o] whgko] vidl
2 YEUd o] BAE7|7} st Wk W= 22
Hef o A2 EHFot AolBE thA] HARE RHEZIT ¢t
zlo] Ao 2 WA w29 X E A AdeollAl ¢t
72 9 dgo] 71Eet71E 7o k%l 9 20| AltA|H
=&ol tigk W29 A= IHE FAG Aol oA o
g =Y UFoR IR 55 90° = 22 B4 drh
o] JHIE AT A2 ALY ¢ W Ao ARA|7E 7]
ot SRS doA gl o] GAEE BF AEHes
o2 FHta e Solld o4 Q] HArr| 52 egede
2 AU AAEER x| S HEE AT 719
ZF AN W] 2 552 SHAIR Foll= Hoj® 20~30
Z A= JAIE FA8H A4 obXl 2 dgo] ¢hAs| 7het
U2 SO thF HARE APgth. 2AHEES SutuH
BPPV &4}-9] oF 90% |4 EIE Kol Ao dEjA .
434t 2]3% BPPV (horizontal canal BPPV)%® ZHk11E]
T BPPV || x| &} Zro] ZpA| #ste] ofsf d&o] e ARt
2 JOo8 Eoleg Yy 1A NS Fo2 E2 1 3
ol Whygith. ALE HIE F3 AejollA ke 1hE F
2 7] E9= HE - HA  supine roll test)E A Y sHH

¢
(] Floit

*

72

ST
(e

T3 A % Y ¢tzlo] fETh (Fig. 5B). %Y
2l BPPVE 19 W] mat 34 F 72 &7
. A4 2HA (geotropic nystagmus)olAE THE FE Fo
=8 o ¥ st ebxlo] Fxtare| BPPV oA} nt
72 &2 ofte] JE71E T UehA 18 o2 Al
o} dukA o 2 Ex]A] (geotropic subtype) BPPVOlA = ¥
HZog NS =Y o X 9 dZo] © FtA fiE
o WA o] RAgr|7t eRvtueRe s Soj7h Yyl
A Ato]E ] th (T ZE A, canalolithiasis) HAY3H= AL
2 AzrEnt. olet dre] YX]/4d 7] (apogeotropic nystagmus)
qMe TNE ¥&H doe2 58 o sk Foke 8 &
o] AT ® A=A (apogeotropic subtype) BPPV ol A]
Qbxlo] FE7] glo] WSty 1S S e Sl
A&E = ERFS Holet, o4 §287]7F #3ytare
7| FofjupRof gEkEo] (WeiuEZ A, cupulolithiasis) &
Aot= Aoz Ayttt 3Rt ® BPPVE XdE 7
% 2, § ol ZojA BPPVZL WS AJIAE ZA sk A
o] 2|7 Fasitt AAFAAAE S84 A=ol JAL A
FEch 5 2 WS fE67] el (Ewald’s 2™ law), B4
A Ae= ¥ Hog vYE 5 1 o Ak ko] &
I ARG A= B N e R s =9

T QHlo] e SRR AR dAolME FEL

31A Ao qkxle] Z7|7F FARSte] RO HEB} of
7$-7} @}, Head-bending nystagmus (HBN)$} lying-

o it

T T

¢

e e

o
o

B O B U
Mo L
N
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Figure 7. Barbecue rotation maneuver for treatment of geotropic BPPV involving the right horizontal semicircular canal. 1. From the supine position
2. Rotates the patient’s head to the affected right side. 3~5. Then the head is rotated 90° at each step in the direction of the healthy ear, finally to the
prone position. 6. After the rotation, the patient is brought to the sitting position. Each position is maintained for 30 seconds.

down nystagmus (LDN)E ¥25tH B o HESlo] Zgo]
Hote 237 9lEd)0 RS

gRE Y £ st YRR
¥ttt LDN-S HBN i whgkolc),
o] thek(short arm)of] ZAjo] X7t
o] z|ut YRGS BolA Hh2h o] 7
A HH Zor g Fgd Tl fXg T
Etigol|l A HojR= HOo7 327 Ho] UR|Y
= Ho|Agh ¥ WigZo g wE 33 e ¢xlo] A
o] B geth #EYad BPPVE G5 WS
=8 1 k29 Wikl iR S34 A YT Hd
of f-ostojof gttt Bt BPPVY X &k $HEaE
T BPPVOAI&} np7 A 2 2A1o] NS dAAH o= e}
AA T oA RAZ7|E BHUF LR o]FAIA AATH=
S o] 231} 3FR|AJo| Al barbecue rotation, Gufoni 4=
71, ZFAIX&21A (forced prolonged position)S ARE-3H Y X]
Ao A F2 (head shaking), Gufoni 7] 5& ARl X
F31} 222 Barbecue rotationS S HIE 53]3 HA W
H Z0 & 90° W& JAAZ] thof W vl W R o
g & 90°4 RHES|A E7] FH R AWS HigtE Y Qe
d A BHE F g2 AR Fote+= W olth (Fig. 7). 2+
SAmtTE ZAAIE 302 ol RAISHY 13] AlF) Alof A28
70~90% B2 wi- ot AR EAA = FA4do] wl-$- A5k
o barbecue rotation®] SJF AU RHA| WHIlo] Lo|5}R] o

S~

oY i

rir
ok

Ko rlo
L o rr o

o fn
N

T

o

b okx

o

ol

i

5ol A4S AE ez 1241 ¢+ A sk
$olth. Gufoni 471 FA4 0 QA4 REAA AT 4
U= Azolrh. &7 Aol A Y AA|A X &A=
BAje] vlelE 3 ZHoR 9XE WA Foled, B
49 A= W R Ro g 4449 A= WA WEges
eItk 7 oS B ojelg Aug vlehus ol
A) ARE vEE e W2 (FAA) I-A7)aL, nhA]e)
°2 FAE Yoo ge AHT BofoES st 2t v
ojch oF 287 AA|E §-X|3HT} (Fig. 8). Gufoni 13] X & A&
E2 FAANA 60~70%, DAFANA 40~60% 2 HILE|3L
ot A2A FL AR Brjsso] BE o 4E Hol
=g)7] 3t oz SRk WS 30° ¢ AAlolA 3Hz
ol £22 FALE WIE E50] Eoh ATES A AT
o)4jo] gk B UGOR Sol7hy Faro] vhm £
HAY BHE Soi7t FALLE o] Wttt

Zuk31g]3+ BPPV (anterior canal BPPV)& 35813 €]%]
2 sl FRtae|d 4=gtarejd BPPVY Bls| EEA &
st A 2 Sutu el BPPVA R Dix-Hallpike &
7% olgith 22 WS A3} eAW 5O Dix-
Hallpike $7]2 AJ&3hel 5l o= Helnelpat Fukn
o] sjReHH oz Az thy A FoIgr] Wzelth
SHtn 2| ® BPPVOA = AF A A4S Hole
v Auku )] AL B E9] A& (superior rectus)

3} Bk = 9] SFALE (inferior obloque)S Z8A]7]7] W&

o)
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Figure 8. Gufoni maneuver for treatment of apogeotropic BPPV in-
volving the right horizontal semicircular canal. 1. From the sitting po-
sition 2. The patient lies onto the affected right side. 3. In the side-lying
position, the head is rotated toward the ceiling. 4. Finally, the patient
returns to the upright position. Each position is maintained for 2 min-
utes.

o Awtxe]# BPPVOA = 3]41-318FHA (torsional upbeat
nystagmus) 22 LA Foh 3401 9] Hheke 9= Wiy
o A= 9] 4= (upper pole)©] #5202 il HS
of W Aol H2E YA Bt AT B Ak
BPPVE} 35 2= straight head hangingo|up FS02
Hallpike Alof] o] Zo AL} Qtzlo] 4@51% Ao}

$RkarE] BPPVY H|s) QHXI9] 3|4 A&l A
= ulorstol 2 wolA) S 497 sieh. WA Qe
£ 3)AekAo] &R AL o] Z Dix-Hallpike ZAMfA]
U 25 ftEte HolA HERP o8& -'1\- ek A =2
° 2 tro] &# A AL reverse Epley ¢ld] $& Avtuz|
BPPVE Zdtd Z¢ 5 Sutarg|dt BPPVE 2| &35H%0]

© 2 EpleyS Algsl= Ao|t}. YacovinoH2 F 2o
g2zl A gHos WY HEIT} ol HrF W Ayt
127 BBPV A 5o uf$- fntao| 7kt 2 2goc Y
A& B2 1) A7 AHE vhebE e FHEE g2 Ao A
AZsto] 2) BALE Bujz wolwA WA o2t SREn
o} X3 30° o ol 2 AFE 4= JEE §F v 3) A
9] Ha& Awra] So] &7 ‘chin-to chest’ IS He==
Sh 4) BAE Ao A Yehe] A Bote S st
7} SAjoje} 302 o]AF A S SR|FHER i}

-

i
=)

1X-

iy r[olv g
o St
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3. HEEM #Z (Migrainous vertigo)
HEFS OE 7123 dd Fg glo] vhEZQl uhEA
F50] 24, &, =54 (photophobia), 48] & .23 (phono-
phobia) 52 oIl Agto 2 HE Whzlo| HiEZ o Z HHAY
T 4 glon H2Ee T3 AEglo] oA FET RhERoR
R7171E St guboR HEE SxolM e dgoRE
AR 5= gle WA dgo] wEE o HESA dEes
A o Stk A2 o2 HEgA ¥&2 BPPV %

0111%‘%?% Eﬂ%"i XHE'E“J oA HFE Hole &3 Aoy

R, xm@ 2118 53] BEE 455 g5t
£ R0] Fadth 5714 B WEE Bje) of 14 Hxof

A EEY, duilo] Bls) HEE SRt A o dE A 71
&0 3~4uf A& E=ot WIHEHA d& WS HolAY diF
ado] o3 2 2do| HA| ¢ te A a¥S Aldst=
o], B559] o ekAlEo] d& LR el e a2t
e AR &R ot FEZ A (valproic acid)o|U Exjt
o] E (topiramate) 22 @H7HA|, HEFAFEA] (beta-blocker),
L E 2 24A (calcium channel blocker) 2 4184|3224
(tricyclic antidepressant) 50 2 ARE-E&= eFA|o|t},

a £

ANAHTS &3] Hohe S/FoIARE A o] pefstar
A9 o] B33 497t BoF Aoy A& ofe<
A5 et SRR XWIKP e RFet T dAvte s
ko] Q92 412 A97F AL, A oXdFS =7le B
24 FE9 A¥ %E}E} AeE T S| E¢ts gaA
A T ANCRE FAA & =go] E 5 gleuR W\J
< 7HAoF Bt} oA HS SRl A FEY F87 A
A7}t Bavhe FAro] B3R ofdRE WA ?Lfo}ﬂ, Zﬂ
A B2 s FEEHE A&l T2 AR
of WHo] of7t AYA ofyH FFAEA L ool &7t A
JAAE 7Hle doltt. o|8 AshiA<= AHAIR Y FHeh
A S o AANEAY 2 R FHE AR o]
4 27E& F7Rstolof st Al Wk Al S E o

A= Fstoio gt 54 dEolME HE A
3 HEFT AAF A & 8 AEHE F7IsteioF s, o] 7|2
g HA% A5E o H7F G78] SLHAU &40l I
B AL dotop gtk A 29 7P &5t A AEel
BPPV= k=QlgAtoll A 53] @il vt @d 44 E&s 59
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