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Abstract
Cyclotropia, a condition differing from horizontal strabismus in a number of respects, remains a

poorly understood condition in spite of numerous studies of cyclorotation and cyclodeviation. We
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thus undertook the development of a new method to observe and measure cyclotropia, its pathology,
and its special characteristics.

In order to facilitate the objective understanding of visual functions in strabismus, we developed
the Fundus Haploscope, a major amblyoscope enabling the direct, simultaneous observation of the
fundi. The fundi are photographed with a pair of infrared television fundus cameras, and the images
thus recorded are analyzed by computer. Cyclodeviations can be objectively determined by measuring
the angle formed between the horizontal and the line joining the fovea to the center of gravity of the
optic disk.

Analysis of cyclorotation with this device revealed that micro-fixation movements include not
only horizontal and vertical elements but cyclorotational components as well. Cyclofusional move-
ments proved to be quite minor in comparison with those of sensory fusion. Counterrolling was
found to extend to 1/10—1/5 of the angle of head tilt. Cyclorotational optokinetic nystagmus was
experimentally induced : analysis showed the maximum amplitude to be 4 —6', and the mean amplitude
to be 0.5 —2.0°,

Use of the Fundus Haploscope made possible the measurement of cyclodeviation in the various
forms of strabismus and also allowed before-and-after comparisons on patients surgically treated for
strabismus. Cyclodeviations were commonly, though not universally, found in accompaniment with
abnormalities of the superior and inferior muscles. Oblique muscle surgery was found to reduce
deviations to levels closer to normal: the larger the presurgery level of cyclodeviation, the greater
was the benefit. Some cases of horizontal strabisumus exhibited cyclodeviation : surgery for the
horizontal strabismus tended to reduce deviations.

Comparison of subjective and objective cyclodeviations revealed that eycloadaptation is influenced
by the patient’s age at the time of cyclotropia onset. When the onset occurred in infancy,
cycloadaptation was strongest.

Cyclotropic movements were found to be quite small in comparison with those of horizontal and
vertical strabismus, and sensory adaptation occurred more readily. (Acta Soc Ophthalmol Jpn 91 : 1119
—1136, 1987)
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