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= Abstract =

Digital Videographic Measurement of
Cyclotorsional Angle in Normal Human Eye

Sueng Han Han, M,D,, Sang Gil Kim, M,D,, Jong Bok Lee, M.D.

The eyeball movement is classifed into horizontal, vertical movement and
cyclotorsion. The cyclotorsion has been known to be induced by two oblique
and vertical rectus muscles. But there have been few precise methods for
the measurement of cyclotorsion. So, we tried to find the precise method for
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the measurement of cyclotorsion with digital videographic method. Sixteen

normal volunteers were included in this study,

who had no eyeball

movement disorders. For the measurement of cyclotorsion that followed by
head tilt, the volunteer’s head was tilted to fifteen, thirty, forty-five and
sixty degree to the left and the partially compensated counter torsion was
recorded with video camera. The movement was analyzed with digitally
using IBM clone computer. The linear regression equation, between the head
tilt and cyclotorsion was Y=2.019 X+22.2280(Y=head tilt, X=cyclotorsion) and
coefficient of variation(%) was 0.88%. Therefore, our videographic method
for the measurement of cyclotorsion was relatively precise and may be
applied in the measurement of ocular torsion(J Korean Ophthalmol Soc

39:1571~1577, 1998).
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Fig. 1, The device designed for maintaining
subject’s head tilt to 15 to 60 degree.

Table 1. System Charateristics

g 7)&Y°] gl 3uH 155, 0% 45% 602
7189 HEF F o499 FHAS 93t 486 DX-
100 7AFE (486 DX4-100, IBM clone) ol &=
frame grabber(Video maker, VITEC Co,
Paris, France)® 3IH X &% & 640x480
pixel Z719] YR|d spHo 2 upgict o] 3
o} MOCHA image analysis =213 (MOCHA
for windows, Jandel Inc., CA, U.S. A.)& A}
g3l Zzte] gl AR F 109 o5 4
Mol nBHE et en olnf 1HHE 2t
H3ln o]FH L & HY @S "I
(Table 1, Fig. 2). #&8l& #FFo2 712Y 3¢
$<tel Mol doud, CE EX|He= &
£ Z«RCF7F ¥igtstAl g meir] o8 7]
olo] gl %9 Z4t£ZRCFE a0, 15% 7189 &
9] Z+/RCFE als, 30%= 7189 ¥9 Zt«RCF

Fig. 2. Digital X,Y coordinates of ocular torsional
angle and head tilt.
C: Center of rotation
F : Following point
R : Reference point
V-C : Vertical line

Camera
Video recorder
Image processing software
Hardware
CPU
Frame grabber

SONY 3CCD, Model VX-1
SONY EVC100(Hi-8 format)
MOCHA for windows(Jandel Inc., CA, U.S. A)

486 DX4-100, IBM clone
Videomaker (Vitec Co, Paris, France),

640,x 480 (pixels)
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Table 2, The mean value of counter-rolling cyclo-

torsion
Head tilt Cyeclotorsion
14.43+4. 87 4,03%1.67
26,6918, 06 6.34x3.07
44.76+5.75 " 7.05+3.88
62.46+5.16 12.01+6.93
Mean=*SD (degree)

Head Tilt (degree)

Kesidual

Ucutar Torsion (degree
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(Table 2). H& 7€ =7t 14.43=%E
AAYNLEAEE 4.03=H%eH HE red
Zy%sb 242zb 26.69, 44.76, 62.46=F= =, F
A MNLEAEE 6.34, 7.05, 12.01°1%h. <]
Az v2] 714l wE o Mo] PR o
2 A=E 9 71&de vEidev 2 71
o zt=s} dxFA gt E, F FHA Y
o BAE 97 98 YEE HE Ul AR
Z2HA 2 X3S AAPHALELE SHAZ 3t
APFALAFAE FIFen 2 A&
Y=2,0195X+22.2280°12 % (Fig. 3).

AAA We] A8 HrFetr] gt Coef-
ficient of Variation(%)<& T3tdem =& 7]
2o wE Mgz e] 2R HAA W AR
A& 0.88%°1AtH(Table 3).

Table 3, Reproducibility of cyclotorsional eyeball

movement.
Mean+SD(degree)  Reproducibility (%)
Cyclotorsion 91.36+0.81 0.88

Fig, 3. Scattergram of Head tilting angle
versus Residual ocular torsion
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