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Dizziness is one of the most common complaint leading patients to visit their
primary care physicians in older people. Despite its frequency, symptoms of
dizziness can be difficult for the physician to categorize. Also many dizzy patients
have hearing loss. The evaluation of patients with dizziness depends on not only the
history of dizziness, physical findings but also basic laboratory tests such as
audiometry, caloric test and ocular motor test. Based on these considerations, this
article outlines the interpretation of basic laboratory tests which is fundamental in
evaluating dizzy patients.
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1. Pure tone audiometry results of different types of hearing loss. Audiometry A is characterized by an air-bone gap indicating

conductive type hearing loss. Audiometry B shows a low tone sensorineural type hearing loss. When air-conduction and bone-conduction
thresholds are the same and both elevated, it is referred as sensorineural hearing loss. Audiometry C shows a mixed type hearing loss. Air-
conduction and bone-conduction thresholds are both elevated, however there also is an air-bone gap.

i
rlr
2

N

N
oX,
o
2
o2

5o
N
o
o2

N oln
o
OO
St
e
o,
o,
¥o
fjo

T

RlME
2
L
tlo
2_‘

W T of
ox
W
o
>
Y,
i)
=
(o]
Hu
-
ur
i)
rict
>~
>
o
N
N,

Y

ottt

k)

o o
o
r
= d

KR
RimeaETE B0 £o4e

oy,
S~
>

[N
o
;. ©
o

Am o~
oX
filo
ne
)
ol
3
g2
N
¥
> 3
2,
2
2
s
rl:l
)
H1
oX,
o
o
o

i
1
o
)
)
n
o
[S]
o=
—
)
>

1
2
=
Ho
)
sz}
:?_L,
2
32
!
2L ol
e
4
30
u)
2
N
z o
K OE
RO
==

¢

Eloojo g mZ e rfr 32

mlR UE oX oX

oN

§
N

o 5y

2

L

ol

rlr

in)

N

N

N

|

ro,

g
s
ag
=
@
lo
N
A
(RS}
o
-
il
E H-l
i)
N

i
o
o
)
ot
o
r

ohl
Se
O @y
¢
lO o
o

ox Al &
ok
fu
rlr

N
r M
= o
[o

2 od H
o o

4 oo
<
[
o
2]
E} oN,
- 01")‘1
o2
o ot

A3

=4
< o
A

pacs
-
n)

i
U
N)
wE o
ity
ko)
[
X
T
!
"_%
&

=
R
"N“E]
£

7o) JeiziAL Aol
7 qolo] We

¢

i

=3

(g

o

o ofh
N
o o
-
oﬁ, _E, O:?i-:

o [ rr

Hl o

QL
i ffr
o,
o
N
N
52
O
s
ﬁ » o2 oW
m
o
ezl
E
>
S
=
ag
=
a
&
2 M o

7
T
N
o
1o
o>
o2
rir

X

.

©
>

Hu

o

o

i

2

4

30,

3L, 7| =R EAS)

=
B
T-‘i

il

M

H

ot}
)
oN [ g
R
5
[§{1T-

o,
ofy
9
o 2 o

ox,
N
o,
2 v
e ol o

1
o

Dad

iy
=

2124 74715 ASE B ot
354 AR Tstol 7]

Folg, 34 3ol
o AT AEFET B Y RS FUE 4
glow, W=, SUA Uy B olx, AHARE
% S5 3W 5O AR IR BUske A9
Wk T RS Fold, FHFe|9E U Adsh
BANRY DR ST 5 Ui, FET BAE oL
WHSh gk A9t HEA WRT BT S gtk
ehl 2k Aol A9 AE B A3 ek Y 49
o gebd 4 glon, Ask W oY) WA 7|4S o
ol w7143} elAste] olashe Aol Bxtel AeE

2 REIAAL

AR % B SHIZALE Alejsta vl ®
HAoR AWk FAE LEQHIAAlT LEekl
AR sfolzel 2 BR0T)H uhEd B#UT)S Hof L
A2 olgeto] 2HMRTS Ao HAoltt. AR
Ago] 37CeT 4SS B, 30T Aemch 7C W,
HCE AeRTHTC 58 o 4 Itk THER ol 9lo]
S8 PR AR 7HIE 2E, 409t 2L 9
olE9} FoIF WA} AerT B LER oA B v
W B Wi L 37C0)7] uho] tho] Qi%at o] u
2] L5 o]} s e ik e

S11



Res Vestibul Sci  Vol. 11, Suppl. 1, Jun. 2012

A7) whzo] hF @yl ofsh Azt ol
A Bk 90, el o452 )
2 el ol 5 el ofd Y sz

o &g %01] HiIOVl 2o, Olﬂi & “41‘:‘ 94 =49

e e ol@u e eguaNel HelE e
Aolekar Bt el AR oA 2 iR 714 9
ol £ Aol ofat AHH ATE Qe fshy
Flofaks AOE A2 Gk ol sk 7V thEA
o el BEE AEe] 95 Bkl LEQHIANE A
a3k vl NASAS] lolch wof o Aol ofalum
Qbxlo] etk Zloleba 552 Aol 4 Qhelo] Leht
A] gFolok s, ellAbat chA F5e Aol A okle]
Ut AHLS Selstint’ thE o) 2wk AALlA
Qb0 Lhehke 714l dslA obA7kA) geks] 9 B
SpAlg, Lwo] ofat AA WA Uik A, L]
T2 o] WA B S%o] B o8 & O A
2|3 gk

SEOHIAALE AWk Wie % WS ol

30

2 59)aL H1|7HE o] He2lE

WY w2S @A Fof 3 u}_ EorE o4 &
P BS W TS A Xatt WA 92 Flo] ke
L WRIL o) 22 el Ak B Rk ol
92 7ol TEG B BHIL o M o] o
ok B8 R Bk e S 99 PR
HT QPIZAL 12 Ag kL, ATl o3t QI
S AI57] 913 Aok Aol A AALE Alaich At
SAE ol MY o] o Al HAFHOR YES,
92 7ok 2 A2 ol 7ha Alqsks Ao] ARk
Eat okile] o] FUT ANS sl Ashe A9
sl Al AALS] o] o ZAke] okxlo] ol ¢
A 245 0R7F 9 4 o] G, 13 ok
Hao] A W Ui ¢A2 A4S TASH: 2]
APk w3 ol ALY RS Hass] Slste] 2
T ol F SE AR 4 A7HS 28 Aol Eth Aulnht
el Bo| ofo] 23H T 4 glout UnkKo of

S12

Left wwarm Right cool

50 T T B0 =
50 boo-i fanad 50
40 SRR L S e SEEE EREE 40
30 " . 30

@ .

) -
204------ P - R E 20 1

10 _:'.f: I ?]'-i - © ""'"'.'-' -

0 ——
0 20 40 B0 80 100 120 140 16C

a " .
0 20 40 60 BO 100 120 140 16(

Left cool Right warm
0 — 0

L om ! o
-0 X £oetd 10

h '.& ' LA :
20 T _‘T.UEIF_'_: Kd 204

! gghod e
=30 =30
a0 R -40
ETTH S S SRR S ™ S L S S
-60

o 2IEI 40 80 80 100 120 140 186C 0 20 40 60 80 100 120 140 16(

Figure 2. Caloric responses in a patient with normal vestibular function.
Both ear responses to warm and cool irrigations were normal. The
horizontal axis is time and the unit is seconds. The vertical axis is
the amplitude of slow-phased velocity and the unit is degree per
second. The canal paresis was 3.6%.
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Figure 3. Caloric responses in a patient with unilateral vestibular
hypofunction. The patient had little response in the right ear, although
left ear responses to warm and cold irrigations were normal. The canal
paresis was 78.4%.
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have moved upward due to the left beating spontaneous nystagmus.
The DP was 55.2%.
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Figure 5. Caloric responses in a patient with bilateral vestibular hypo-
funtion. The patient had little responses in both ears. The sum of warm

and cold irrigations in both ears was 4.9°/sec and that value was
below 12°/sec.
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1. Saccade
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Figure 6. Normal saccade results. The eye movement generally matched
with the target. Saccade velocities, accuracies and latencies were with-
in normal range.

L2 9 201 OfAIE XM 71=Hel HArel oA

Al o] ARE %J B3] of ek, oleler 4E ek
37] Sla) ule) ookl Au]E 23 obo] $29)
g AgHon %Ms}% AAE U -83kk WA

LED7} st 2E A5 S, 74 B3} Ho2
9] $iAoA] ek o) BjeiA} o] 2
HIH QAL BHIE of-8ste] S48 FHrh

Saccadel= THA] A 7HA19] AAF AEER BAo] o] ol
ChFigure 6). Latencyl= B3E80] 0|53t o] 277} £2/0]
7] A2 uril ] RS olulaic HAEel A =
HEo] o]%5lal ek 200 msec A= A|ZER} o] % ¢HL7F &
Zo]7] A|&sth Wk 260 msec ©]AF x| Ho] WAYSH= A
saccade®]| o]/fo] =4 &elo] B asirty it latency+=
Bape] ol WREL Uolo] ae Wol Wit wt
A7k k] oLt He Q) A T SRS
Rete] olafoi=Al, Al A4 el gl=Ae)
P 7] gizof] B 543t 7H7E 4] ¢tk £ |
W, S, gEsjolnlEa 28 Wl 44
latency7} =012 4= QItH(Figure 7).

Accuracy= QF7F BEES A58 FAGKEEA, % 1
A AAA Q719 BB A4 30
LAE wAshe AEOITh 47 BEATE AHAA 7
7k oAl Fsoh oA BRES FAIShe A& overshoot
dysmetria T+ hypermetria=hil Z]%JUHZ} ]E’1
AR A9 7V SHlEE A
o} 4] HEE 5 44 7ol ole] i
7o) bl 9 olAahe 7ol AHElo] o)) 2
L hypermetria7} WAYSHA| E cHFigure 8).

2 o7} ShHo)| BR8-S FAEHA] st Adat
g0 Lol

A7,

Zho] HRF o7 = 74~ undershoot dysmetria

E+= hypometriaghil o] AL ¥7to g2 HE 7]A

Saceade-Random  viso

Latencies =>R=>
Figure 7. Prolonged latency of saccades. The initiation of eye movement
is significantly delayed when compared to that of the target movement.
Shaded zone means abnormally delayed latency which was >260 msec
in this setting.
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Figure 8. Horizontal overshoot dysmetria. The eye passes the target
and moves too far and then comes back to the target.
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Figure 9. Horizontal undershoot dysmetria. The eye cannot reach the
target with a single movement. It takes several steps of movement
to reach the target.
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Figure 10. Mildly slowed horizontal saccades. The velocity of the
saccadic eye movement is slower than normal (shaded zone means
abnormally slow velocity). Olivo-ponto-cerebellar atrophy was found
in this patient.

slof o]=7] 744] Thakt wgue] Uglo] | 4 9l7] g
o g H8E) FABIE Yl 2 Egol HA gherk

JEM FZo)= W] W oz 915}o] hypometria’} BHAY5}
971 7V dEAolgte Biw QlckFigure 9).

ap2|eko 2 Velocity= QH7F HRE7HA] 221 o QH-
5290 &5 oJu|gir}. Saccade® OHL7} &2 0= 79
£ Y A9 s Bpoog AXE gyt
2 2488 4= §io) 9keF velocity 7} 20121 AA40] ®Hol
W, ol H7]s AlE uishr]= AUt HEe] HAE
AN

231517 = o H K (Figure 10).

H & opo
o

2. Smooth pursuit
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Figure 11. Normal pursuit. The eye movement generally matched with
the target. Gain and phase is within normal range and there is no
asymmetry.
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Figure 12. Symetrically impaired pursuit. Saccadic pursuit can be
detected when the eye moved toward both the right side and left side.
In this patient spinocerebellar ataxia was detected.
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Figure 13. Asymetrically impaired pursuit. Smooth pursuit is generally
normal when the eye moved to the right side. But Saccadic pursuit
can be detected when the eye move to the left side. Wallenberg’s
syndrome was detected in this patient.
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3. Optokinetic nystagmus
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Figure 14. Normal optokinetic nystagmus (OKN). From the tracing
results, regular and rhythmic eye movements can be detected. Also
the gain is both within the normal rage (white area).
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Figure 15. Abnormal optokinetic nystagmus (OKN). The nystagmus is
slightly irregular and there seems to be a difference between the
clockwise rotation and counter clockwise rotation. Also the gain is
below normal range. Spinocerebellar ataxia was detected in this
patient.
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