Correlation of Binocular Vision test Results
with Synaptophore Evaluation
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Abstract

THREE liundred and seventy five cases in the
age gronp 17t 30 years were examined for their
binocular vision ond convergence by the Bishop
Harman Diaphragm Test and Maddex Red Test,
These lindings were compared with thuse oltained
frow synaptophore,  The results correluted well for
the objective convergenee and  hipher degrees of
convergence insufficiency,  lowever, the same did
nol hold good Tor the borderline values of subjective
converpence and Maddex Reod test carried outr at
&3 ema,

Introduction

The importance of good acular muscle balance
in relation to llyving duties has been adeguately
stressed in literarure.  There have been inctances
where: trained aircrew  have bern removed from
llying duties because of decompensaled beterophoriz,
To prevent wastage of trained pilms, a large sumber
of tests pre employed 10 exclude heterophoria, The
most reliable method available today is svnaptophore
evaluation. This not only pgives the idea abeut the

grade of hinocular vision but also the amplitude of

fusion and stereopsis.  The current standards for (ying
dutics do not cater far syraptophore evaluation. No
study has been carried owt 1o establish a correlation
between various other binocular wvision tests znd the
s:,rn:&pmphnr:. The proesent study was undertaken to
establish this correlation and also to determine ihe
average  amplitude and stercopsis in
Indian subjects,

ol [usion

Material & Methods

A total of 573 cases from AFCME inthe age
group 17-30 years were studied.  Elder paticnts were
excluded to aveid poor accommedation cases, On the
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first day, the cases were examined for different ocular
musele balunce vests, which included (he Muddox rod,
Convergence— bath  ebjective  and  sobjective  and
Bishop— Harmuan Diaphragm Lest,

Next d:’u'!r' the cases were teated on .'i}'[l:-lErlH[?hUrL‘
and the amplitude of wsion and  stereopsis hoth of
divergence and convergence were noted.  The results
obtained wih different musele balance  tests woere
evalusted and compared 1o establish a relationship,

Riesnlts
Table | gives Lhe relutionship between the subjec.
tive convergence and amplitude of fusion and sterep-
psis:
TABLE 1

Cihjective Subjective  Convergence limits of Convergenee limil

CONYEr=-  CONVLr- fusion [decroes) of stercopsis
RENTE £ENCE (degrees)
(cms) [cms} Averape Range  Avernpe  Range

6.5-8.0 9~ 13 13 &—18 21 13-4
6.3- 9.0 14-18 15 838 24 7487
80100 19.23 I o —40 23 H- 30
10.0above 2498 10 =1 12 823

The aversge amplitude of fision varicd  between
137 1 16" and that of stereopsis between Y17 1p 24¢
for subjective converzence varying belween 9 to 23
cms. For subjectivi convergened valucs aheve 23
cms, a significant fall in the amplitude of fusion and
stereopsis is seen.

Table I gives the values of fusion and stereopsis
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comparing them with the difference between ohjective
anrd subjective convergence values,

TABLE T1

0,0 & 8.0, O & BC Amplitude of Nmoplitude of

{ems) dilference Tusicon sterenphis
(et [deprees) (dogroes)

Avtrage Hange Averape Range

ﬁ G.1- .0 il 5435 29 1618

=0 218 4 8.1-10.0. 19 1045 i) 15-50

(10.0-120 20 745 31 15-47

( 12 1=14.0 21 eS| m 12-48

s =18 < MR1-1E0 200 16-35 o84 2145

(160180 1% 1020 20 11-30

i i seen thut the average amplitude of fusion and
slercoposis remain the same for a difference upto
1 ems when the objective convergenee e loss than
Y e, beyond which there is a significant reduction
in the amplitade of fuston and storeosis,

The relationship between  Maddox Red and
Svnaptophore were studied and the findings are given
in dalide 111,

TABLE [Tl

Kesponse on Converpence limits of  Canvergence lunits of

Maddox Kol fuginn slercupsis

Test il {degrees) (degrees)

33 crs Average Range Average Hunie
Orthophoria IV 8-38 28 1644
Esuphuria 19 11255 97 L
LExophoria uptn

Al 16 1041 23 040
Lxoplioria
=1AD 12 2-35 0 G20

It is s¢en [roan the above table that in the case of
exophoric response above 10 AD at 33 cms, the
average amplitudes hoth of fusion and stereopsiy, tend
to b lower than those in the cases of other roaponses,
‘I'hiz confirms the established luct that people having
cxophoria of more than 10 AD cannot be considered
as nnrmal. However, upto Exophoria of 10 A D, no
stalistically significant difference was lound,

The relalionship between Bishop Harman Disph-

ragm (RHIY) test and Syaaptopbore evaluation are
given in table [V,

TABLE 1V

Canvergence limits Cotrversence limits

Besponuse on of fusion ol Stereapait
B H. D. test {degrees) fuleprues)
Averpgo Bange  Averige Range
Umivculer [0 1 B 15 I B~ 15
Jar =5 It = 40 24 M
Bar 5-9 15 6 - 30 22 G = 40
Crowding | R L 2 1 44

It is seen ftom able IV that in the cudes ol anio-
cular responac the average amplitudes of both [usion
and seereopsis remadn low,  Flowever, with bar and
crowding response the averapge [usion and  stereopsiy
do not show any diffsrence,

Discussion

The analvsis of the above gesults shiows that the
subjective convergence upto Mems iy usually asso-
ciated wirh gond amplitnde of fusion and sroveopsis
provided the abjective comvergence is belaw W ems,
Beyond that there is an appreciable full in the ability
of fusion and stereopsis,  The same holds good Jor
the Maddox Heod findings upta Lxophoria of 1 AD
when doneat 33 ey, though we aceepl exophoriy
of 16 AT for the near as normal.  Beyond 10 AD
exophoria tor near there is an appreciable fall in
faculty of Msion and stercopsis but this is statistically
msignificant tupto |18 A D, bevond which it booomes
significant.  This confirms the  common linding
that umally convergence insafficieney is associated
with hizh degree af exaphoria bur it 1 alsn deteered
as un isulated clinical entity (Lyle & Wybar)4

In rasc of Bishop Harman test the acceptable [mits
are Bar or Crowding response at 5 far Air Force and 4
for Navy. However, the persent study indicates
that for bar respanse upto 2, about 107 Luave ex-
ophoria of more than 1A D; between har responsc
of 3-5, 20°, have exophoria more (han 10 A L and
the bar response betwoen 6-18, 23% have exophoria

of more than 10 AD. Hence no correlation was
cstablished between the two tests. Fwen in the
crowding response upte 3, 15% of the cases had
exophoria of more 10 AT)and only in the cases of
uniccular response was the exophoria of more than

14 A D:an universal finding.
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Amather finding which demands attention is the
amplitude of lusivn and
gond  acular
R L8 L [T
According to Lyle & Wybar?,

cases with
Irom
far sicrcopais.

stercapsi= in
balunce. 1Tt ranged
g ta S}

musele
Fusicn and
most people can

ol Convergence
state that any faculty of Fosion
below 307 should be tuken as convergence in-
sufficiency. If this criterion is to be applied (o the
present study abour 30% of the cases with narmal
mugele halanes with ether test will Tall inte the cate-
gory of poor canvergenee. Tt is difficult to explain
the cause of poor convergence in thrse cases when
tested with the synapiophore,  However, 0t was o
untiversal finding thar it rank enmaerime for the subject
tn bring bis eyes wgether and the findings were much
begter i the ease was riven adeguate rial and expla-
pation, 11 is felt thar prism vergenee test will be
aANTe ."L[:i;rnpn'uu: method to measure the conver-
gence of a subject and  the findings with prisin
vergence could be compared with these obramed with
synaptaphare.

maintain fusion (o ar least 25

aed Dake-Lldeae!

[lowever, by testing a person only on Maddox
Rod does not necessarily imply that he has good
hinaenlar vision, He may {ullill the requirement of
the test, Py rapid alternation or he may have
almtormal retingl corvespondence,  Clontrary 1o this,
a persan may luve normal binecular vision when
tested with synaptophore, but he may be unable (0
see the red line and spotlicht coincidentally in any

pasition due to ovular neglect or suppression,  Hence
it is of importance that hath the tests shoold he
curried opul to assess the real state of binocular vision.

Conclosion

The tests for snbjective convergence and syunplo-
phore evaluation correlate well upto a convergencs
value of 23 cns.

The amplitude af fusion & Stereopsis remaing
goud for objective couvergence upto [ ems beyond
which thore is a marcked fall.

lixphoria upta 1 A1) I8 associated with gond
wnplitude ol fusion and stereopsis,
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