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ARSTRACT

Fixation disparity has many clinical applications. A method
for evaluating fixation disparity is described. Fixation dis-
parity was measured by means of lTimits within which nonius al ign-
ment was perceived. & Z--100 Zenith computer with a ZVUN-L1360-B
fernith REGE monitor was wsed. Computers have proven to be useful
during clinical applications to diagnose, monitor, and train
binocular anomal ies. The procedure of the experiment, cliinical
findings and future applications will be presented.
bey words: fixation disparity, forced vergence, binocular fusion

lock , vergence facility.



INTRODUCT ION

In nornal binocuwlar vision, Fixation disparity is a small
misal ignment of the two eyes under the conditions of binoowlar
fusion. The smail disparity (misal igrnment) that ocowrs is dus to
the presence of Fanum’s fusional area. FPanuums fusional ares al-
Tows  For sensory fusion in spite of a slight binocular misalign-
ment of the two eves. Because of this, diplopia is not perceived
and fixation errors pass unnoticed. I+ the fixation errar  is
divergent in nature than it is calied exo disparity, i+ the error

is convergent in natuwre it is referred to as eso disparity.

The measurement of +fixation disparity incorporates two special
reference  lines introduced into the binocuwiar field of view.
Theze Tines which are called nonius (Ogle 19590) are each seen
morocul arly . They are located axially so that the vernigr al ign-
ment can  be made without the peossibility of the adjacent ends

being fused binocularly.

Figation disparity is determined by subjected alignment of the
two nanius 1 ines. The magnituded of fixation disparity camn  be
varied by changing the amount of stress on the system controlling

bincocul ar fusion.
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I+ stress 1s put on the system to cuase forced convergence and

forced divergence, then a graphic repressntation called a fixa—-

tion disparity cuwwve can be generated. The curves are generated
by installing before the subjects, various amounts of prism and

changing the direction of the prism, the resultant fixation dis-

parity is then measured.

The +our basic types of fization disparity cuwrves are shown in
Fig. 1. The most common (tyvpel) is sigmoid shaped and has a ten-
dency for verticality on both ends. Type 11 curves lack the
downward portion of the curve on the base-—out side and type II1
lTack the upward portion on the base-in side. A type IV curve 1 a
sigmoid terminating in horizontal lines. The relative frequsncy
af the curve types is given in Table 1, in which Saladin and

Sheedy’'s (197%) datsa are compared to Ogle’=.

Thera are also fowr discriptive characteristics of a fixation
digsparity curve. The first is the curve type. The second is the
vertical axis intercept (Y intercept) which is & measure of the
arngular  amount of Fivation disparity with rno  induced prism
stress., The third iz the horizontal axis intercept (X intercept
or asseociated phoria)y which is the amoumnt of prism needed to
neutralize the fixation disparity to zero. The fouwrth point of

interest iz the slope of the curve asz it  grosses the wvertical

axis . These four characteristics are represented in Fig. 2.



Fivation disparity curves have been primarily used for re-
search rather than incorporating them into preactice. This is due
to the Tack of clinical methods for measuring curves. The cost -
benetit ratio has basically @liminated this procedure in the of-

+ice environment .

Fractices can not afford spending time and expense performing
this clinical test. The tazk showld be made =zimple enough so
that the optometric technician can perform the test. Theretoars,
a computer with the capibilities to measwre fixation disparitby
and provide a curve which would allow for diagnosis and teeatment

af binocul ar disorders would be beneficial .

METHOD
Subjectss Sixtesn subldects were originally run to test the
caomputer program, (Saladin and Hammack) . SQeveral changes were
mace . Then after the new program was developed, ten subjects

were tested. The subjescts were randomly selected.

Apparatuss The subjects used a Zenith (ZVN-1360-B) Tong per-

sistance colored monitor which was connected to a Zenith (21007

compuber ., A Bilver Reed (EXF-S555)  printer also assisted  in
prroducing  the data. fftter entering the appropriate information

the subjects were seated 1| meter away from the scresn.

The eubjects were given red-green glasses with red over the right

BVE, The return key was punched and two nonius 1ines were dis-



olayed inside two circles. A full diagram of the displiay and its

dimensions are shown in Fig. 3.

To stimulate forced vergence, the seperation of the rnonius
Tines needed to be controlied. Since the subject was 1 meter
away trom the screen, 1 centimeter equaled 1 priesm diopter,; (see
Fig. 4.0 . To stimulate convergence {esco disparity? the red
circle and nonius line appeared on the left side of green circle

and nonius ling. The reverse is true for divergsence.

The procedure started by finding the angul ar amount of Fixa-
tion disparity with no induced prism (v intercept) . The program
was designed to alternately test  the base-out, base-in limit.

The base-—-out component started with 3 prism diopters which in-

creased by increments of 3 until 1% prism diopters were  in
place. The base—in component started with 2 prism diopters and

increased by increments of 2 until 8 prism diopters was reached
To further enhance peripheral binocular fusiorn, letters were
olaced outside the existing circles (see Fig. 3, and 4.2 . These
letters were egual in color to the circle it was placed owver.
ffter finishing all 9 components of the test, the subject was
instructed to punch p to print the data.
RESULTS

The results are shown graphically in Fig.

i
%

and .  Ten sub-
Jects were tested, sach cuwrve represents one subdect. The curves

show a varibility from subdect to subject.



The convergent or esc disparity component seems to bre

@liminated in almest all of the graphs. This is due to the ab-
sence of proper fusion locks in the periphery. The absence of

fusion l1ocks diminishes the ability for consistent accommodative
responses which cause a decrease in the ability Ffor binocular
fusion., Yeager and Boltz have demonstrated that a background
consisting of various sized Jletters, horizontal and vertical
lines viewsd on a compuber screern will stimulate normal binoocul ae
fusion. The background used in their computerized fixation dis-—

3

parity program is shown in Fig. 7.

The majority of thé graphes show a steep slope. The stesper
the slope the less the bincoular system is able to adapt to prism
induced stress. The steep =lops in this experiment represent the
inabzil ity of the subject to adjust for the base—~in stress demand.
The slope also has & tendency to increase as the size of the fu-

sion contour grows and its strength weakens (Saladin and Carr) .

Yeager and Boltz wused vertical and horizontal lTines to inprove
the slope. The fusion contour in the experiment needs to  be
strengthened by increasing contrast, sharpening borders and to a
certain extent, increasing the number of contowrs.

DISCUSSION
The objectives of thi=z= study have been realized. The results do
show that nonius 1ines can 5@ perceived in alignment over a wide
range of disparities. The rangse has besn shown to be diminidshed

dug to a paucity of periphers] binccular fusion locks. Teagar
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and Boltz have shown that increasing horizontal, vertical, and
peripheral fusion lTocks have increased the range of disparities.
These fusion locks also have been shown to decreass the steepness

of the =loape towards & normal response.

Forced vergence cuirves consisting of several points should  be
generated on all patients. & screening process showld also be
done on patients with few or no complaints.

The ciinical usefulness of this computerised fiwation dis-
parity test couwld possibly be used for prism prescribtions,
orthoptic training in the form of vergence facility testing, but
for- the major and most important use is  to monitor  functional

progress during orthoptic teaining.

A computer fixation disparity program ie presently being used
at WHCD clinic and has given valtuable insight to the binocular

statis of many patients.
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Fig .4 . This diagram shows the relationship between the nonius

and prism diopters. For a three centimeter dis-

the nonius 1ines and the sul itting ane

prism diopter demand.
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