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= Abstract=

Quantitative Analysis of Vestibular Function in Normal Adults

—Bithermal Caloric Test and Sinusoidal Rotation Test—

Jung Hun Lee, M.D., Keum Wee Kang, M.D., Jong Kil Kim, M.D.,
Moon Young Lee, M.D., Min Sun Kim, M.D., Byung Rim Park, M.D.
Department of Otolaryngology * Physiology* College of Medicine,
Wonkwang University

The maintenance of body equilibrium and posture depends on information from vestibular
system, vision, proprioceptive system and other sensory organs. These informations are
integrated in the central nervous system and relay on the eye muscles through vestibulo-
ocular reflex, postural muscles through vestibulo-spinal reflex. Quantitative analysis of
vestibular function has been extensively evaluated on the vestibulo-ocular reflex beause it is
the easiest reflex to stimulate and record. The caloric test by Fitzgerald-Hallpike method
using 250ml amount of water, 30C cold, 44C warm and rotation test by sinusoidal rotation
stimuli using frequency of 0.05, 0.1, 0.2Hz. were performed to evaluate the vestibular function
in 23 adults.

The obtained results were as follows:

1) Vestibulo-ocular reflex induced by bithermal caloric stimuli was quantified in values of
maximum velocity of slow component, amplitude, canal paresis and directional preponderance.
Maximum velocity of slow component was 26.4+2.3~28.9+14°/sec(Mean+SE), maximum
amplitude was 7.6+0.7~8.7+0.9°. Also, canal paresis was 6.1+1.2% and directional
preponderance was 4.9%14% within normal range.

2) The direction of nystagmus induced by sinusoidal rotation stimuli was the same to the
direction of rotation and the velocity of nystagmus was proportioned to the velocity of rotation.
Gain, phase difference and directional preponderance were calculated. Gain was 0.62+0.02 at
frequency of 0.05Hz, 0.64+0.03 at 0.1Hz, 0.59+0.01 at 0.2Hz and phase difference was 28,5+
0.7° at 0.05Hz, 19.1+0.8° at 0.1Hz, 12.2+0.5° at 0.2Hz, directional preponderance was 3.0%
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Fig. 2. Eye movement induced by bithermal stimuli with irrigation of 250ml of 30C water
(a), 44 water(b) into the left ear of normal subject. F is fast component and S is

slow component.

Table 1. Mean values obtained from bithermal caloric test using 250ml amount of 30T cold,

44T warm water in normal subjects

(M#£SE)
Latency Duration Time ccxnna Amplitude Max. SCV
Max. SCV
(seconds) (seconds) (degrees) (degrees/sec)
(seconds)
LC 21.3+3.0 132.7 35 65.6+2.4 8.0+0.6 28.9%t14
RC 19.2+5.7 130.1% 4.6 64.3+15 8.7+0.9 264123
Lw 24.1%31 125.7+11.2 68.9+1.5 7.6+0.7 28.1+1.1
RW 22.4%3.4 123.6+12.9 67.8+2.1 7.8£0.6 27.84£2.0
-y _((LC+LW) = (RC+RW)).
CP(Canal paresis) = LCTRCFIWRW) X100
=6.1+12%
S _ ((LC+RW) = (RC+LW))
DP(Directional preponderance)= “(LCHRCTIWFRW) X100
=49+14%

LC; Left cold, RC; Right cold, LW; Left warm, RW; Right warm
Max. SCV; Maximum velocity of slow component

tional preponderance; DP)& 4.9+14%2 #
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Fig. 3.

Eye movement induced by sinusoidal rotation at frequences 0.05, 0.1, 0.2Hz in a nor-

mal subject. Upward deflection represent a rotation toward right and downward def-
lection represents a rotation toward left in nystagmogram. Upper panel is horizontal
eye movement and_lower panel is sinusoidal rotatory chair position.
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Table 2. Mean values obtained from rotation test by sinusoidal rotation stimuli using freque-
ncy of 0.05, 0.1, 0.2Hz in normal subjects

(M+SE)
Gain Phase Max. SCV DP
(degrees) (degrees/sec) (%)
0.05Hz 0.621+0.02 28.5%0.7 15.1£0.2 55%1.2
0.1 Hz 0.641+0.03 19.1+0.8 28.4%1.0 3.210.6
0.2 Hz 0.59+0.01 122205 52.8+1.5 3.0£0.4

Max. SCV; maximum velocity of slow component

DP; directional preponderance
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