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Effect of Head Position on OKN and OKAN
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Department of Otolaryngology, College of Medicine, Pusan National University, Pusan, Korea

— ABSTRACT —

Background and Objectives[] Optokinetic nystagmus (OKN) is triggered by image slip on the retina. Du-
ring optokinetic stimulation, activity related to slow phase eye-velocity in the subcortical pathways is stored
by “central velocity storage integrator”. When the optokinetic stimuli, the integrator discharges, generating
optokinetic after-nystagmus (OKAN) with fast phases beating in the same direction as the previous OKN.
Materials and Methods[] Horizontal OKN and OKAN were examined in sitting and 90° left and right la-
teral position in healthy adults. Optokinetic stimuli (100°/sec) were given for 45 second using stripe pattern
stimulator and then OKAN was recorded for 45 second. Four parameters which were OKN slow component
velocity (OKN SCV), initial slow component velocity of OKAN (init SCV), slow cumulative eye position of
OKAN (SCEP), and time constant of OKAN (TC) in the sitting position were calculated in 3 positions.
Results[] 1) The mean and standard deviation of OKN SCV, init SCV, SCEP and TC in sitting position were
34.9+ 13.8°/sec, 13.9£ 6.3°/sec, 211.8+ 96.5°/sec and 17.1+ 7.0 sec. 2) In the lateral recumbent position,
OKN SCYV, init SCV, and SCEP were decreased to 76%, 67%, and 85.6%, but TC was increased to 136.3% of
those in sitting position. 3) There was no significant difference in all parameters between clockwise and couter-
clockwise optokinetic stimuli. 4. The gravity has no significant effect on OKN and OKAN. Conclusion[] These
results suggest that head position affects OKN and OKAN. (@ Clinical Otolaryngol 2000511:60-67)
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Table 1. Age and sex of subjects

Sex No. of Subject Age
Male 18 25.9
Female 11 22.5
Total 29 24.2

- W

Fig. 2. OKN screen for OKN and OKAN and OKAN in sit-
ting position in lateral recumbent position.

Fig. 1. Optokinetic drum for OKN.

61



J Clinical Otolaryngol 2000;11:60-67

AgCl 0000 0O0O00O 0oOoOOoOo ooo ood, o
0000 00O oooo, 00000 oo ooog o
000 Electrooculogram(EOG) transmitter, EOG
amplifierd OO0 0000 OOOO0O. EOG amplifier
0 24 HzO low pass filterD 0OO0O0O.

000 000000 0DO00 OO0 Oooog od

ool 0000 000 OoOboobo oooboo.

goboooo 4500 booog, 450 00 ooo
0 000 O0oo, 000 0Obo OO0 OKANO OO0
0 0000 000 00 0000 00 000 O
gob 4500 bDooboobo ooooo.

0000 OOO OO0ODO (sitting position), 900 O
O 0O (left lateral recumbent position), 900 OO0
(right lateral recumbent position)D 0 OO O0O0O0O,
O0oo0oo0oo 100, 0 e0 0000 OKN O OK-—
ANDO O00000. 000 00bobo obo oooda
goooo.

OKNDO 45000 0000 00000 (optokinetic
nystagmus slow component velocity, SCV)O, 00O
0 OKANO OO0O0000O (initial slow component
velocity, init SCV), Slow cumulative eye position
(SCEP), OO OO (time constant, TC)O O0O0OO O
000 0ooodFg. 3).

OKANO 0000000 nit SCV)O OKANO O
00 0000 O 2000 30000 OO0 ogooo
00O, OKANO SCEPO OKANO OOOOOO 45
OO0 0000 OO ODo0O OO0 oooo oooo.
OKANO O000(TC)D OKAND 0000000
(init SCV)U 000 1/e0 OOOO O 0OOO OO
DD.—,)ll)lz)

000 0000 400 000 o000, 0oooo
00 00000 0 000 oooo ooooo o o
000 0000 00000 opooooo oooo o
00 ooooo.

OPTOKINETIC CCW

L36

LRIDC -24H 2

& et Velogit Ldlg) mm
§.3 Direciion’ ccurcliy -
Presholds (gain)

CGain (slow phase

;i

SCU) -~~~ ©.55

K14

OPTOKINETIC CCW

Slow Component Eye Velocity (SCVU)

Yarget Velocity = 108 d/5

Stimulus
OKAN

Type

ccu

10@f -

ki3

Slouw Cumulative Eye Position (SCEP)

S =

&‘6

Fig. 3. Result of OKN and OKAN on
sitting position (counter-clockwise

Ll O

"
[$

4

i) £33 0 s

optokinetic stimulation).

62



oo oooobo oo 0 ocoboobooobbo ooo oo oo

00000 student t—testD OO0O0O OOO0O O
gooo.

ODO0oooDog 020 O reverse OKANO 00O
0 oooo obboo 0 ooo booo boooo.

2 1

o}x|o

Zt KA Al2SY Rl B M4 £E(optok-

inetic nystagmus slow component velocity, OKN SCV)
OKNO SCvO 00O 00000 000000 346

+ 14.4°/sec, 00000000 353+ 15.2°/secd [

ooooooo ooo 0oob oob oo 34.90+

Table 2. Slow component velocity of OKN (OKN SCV) in each position
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2t KO A2 SAZ0HRIC
component velocity, init SCV)
OKANO init SCvO OO O00O0O0O OO0O00O0OO0O

7| AMMSE(initial slow

(0 O0O°/sec)

" Rl Clockwise Counterclockwise Average
Position
Sitting 34.6x 14.4 35.3+ 15.2 34.9+ 13.8*
Lateral recumbent Rt. 267+ 9.6 255+ 11.4 261+ 9.6
Lt. 28.8+ 12.6 26.2+ 14.6 27.5+£ 12.3
Average 278+ 11.1 258+ 13.0 26.8+ 10.3*
*0<0.01
OKN SCV init SCV
p<0.01 p<0.01
40 + 40
34.9
30 + % 30 +
y / 26.1 g
P 20 L P 20+
- ©
13.
10 + / 10 + % 9.5
sitting Rt. lat. sitting Rt. lat.
SCEP TC
%8 p<0.01 p<0.05
200 + 191.1 40 +
150 -+ % 30 +
g / 9 23.1
© 100 + @ 20 -+
/ 17.1
50 + % 10 + %
/ Fig. 4. OKN and OKAN on siting and
sitting Rt. lat. sitting Rt. lat. Rt. lateral recumbent position.
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OKANO TCO OO 00000 ooooOoOo 163
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000 (Table 5, Fig. 4).

(0oo-°/sec)

Direction

Position Clockwise Counterclockwise Average
Sitting 151+ 7.1 12.7¢ 7.3 13.9+ 6.3*
Rt. 8.0+ 4.2 10.9+ 8.9 9.5+ 5.5
Lateral recumbent Lt. 9.9+ 5.6 9.0% 6.5 9.4+ 4.0
Average 8.9+ 4.4 10.0+ 7.7 9.5+ 3.8*
*0<0.01
Table 4. Slow cumulative eye position of OKAN (SCEP) in each position (@Cooe)
Position Rl Clockwise Counterclockwise Average
Sitting 2220+ 97.6 201.6% 103.0 211.8+ 96.5*
Rt. 186.3+ 101.1 195.8+ 110.5 191.1+ 100.7
Lateral recumbent Lt. 169.6+ 72.4 173.7+ 57.8 1717 61.8
Average 178.0+ 86.7 184.8+ 84.2 181.4+ 76.5*
*0<0.01
Table 5. Time constant of OKN (TC) in each position (0 O00Osec)
Position LI Clockwise Counterclockwise Average
Sitting 163t 7.3 18.1£ 10.3 171+ 7.0
Rt. 239+ 12.7 22.4+ 13.3 23.1+ 10.5
Lateral recumbent Lt. 21.7+ 18.4 25.0+ 18.3 23.4+ 148
Average 22.8+ 15.6 23.7+ 15.8 233+ 11.2
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