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Swtomatic  controls  to
Saclivities in Lhe air, Lhe pilot ax 4 controller haz o

Incidence of Binocular Single Vision (BSV)
Anomalies Amongst Aircrew in LA.F.
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Ahstract

THF. hinocular satus of 1089 aivcrew Las been
atalvsed in this stury,  Rejoction rate beeaase ol eyve
disability compared to other disabilities showed signi-
I::iL:am]‘,r higher value in the older age group of air-
irew, ‘Uhe important factor amongst these disabili-
ties lims been B.S.V. anomalies. PFurther analysis
showed that  convergence  insufficiency  and  inter-
mittent sguint are the commonest amongst BEV.

anmalivs,

There wers 71 cases of visual defects m the
aircrew popnlation of 1089, However, only 10 com-
plained of symptoms associated with defects. This is
altribuled o lear of logsing {lying category, It is
ptablizhed that orthoplic exercises cun hoprove muost
of the B.5.%. anomalies without jeopardizieg flying
LALETOTY .

The commonest viswal delects in peneral  popala-
tio and the associated symuptoms have been brouslit
ot by astudy on 3150 gulpatient departiment cases.

Introduction

Flying  has  always been  considered a highly
iechnical and skilled job sinoe ity inception?. It has
now reached a stage where the designers and he
medical advisers are finding it rather an onerous
fask to strike a balance berween the perfonnance

Adesiced Dy the dormer and e limilalions inherent
dnthe man to achivve the optimuam roanles from chis

Diespite the introduction of
refieve the pilot of many

man-mmachine svatem,

cxereise  his  perceplual and  mental capacilies to
monitor the visnal displays in the cockpit as well as
the external enviconment,  In certain erilical phases
of Ayine this requires his active and prompt compre-
hension of the mmgoing evenis.  Adequacy af wvisnal
funelion is g very important! Taceor in [light,

While wisien in Mself is a complex phenomenon,
hinocular single vision (B.8.V.) is even more complex®,
Sirnificance ol binocular single vision in precision
task performance like flying is well established, Tt
yives the advantage of enlarged field, compensation
of the blind spot of cach eye by the other, and higher
bingeular visual acnily rating,

Aecurate assessment of depth pereeption as a
result of stereoscopic vision to another important
aspect of B8V, 'This single factor is of great
importance in high speed low level fying. Itism
this context that a study of incidence of BSV
anomalies amongst the airorew has been taken ip.
Abnormal  binocularity  on dnitial  selection and
subsequently on trained alrorew, has been investirated

in detail in die present sturly.

Materials and Methods

I'he subjects in the preseot study were classified
into two groups Viz: Aircress and outpalient depatt
rent cases (represenling amixed group of survice and
civilian persannell. They were further subdivided
inle Lwo groups based on age Vis: those below the
are of 30 vears (A) and those above 50 years (B).
The distribution of the cases is given in Table 1.
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TABRLL T

Distribution of Cyses

Categary == : o L
of subjeers () (1) _ Tol
Helow 30 Yrs.  Abave 30 yis,
Airerew ingl ncling NTIA
cindidatey Flita S0 1079
General papulation
LRI, 100 2100 J1n0
Rontine ophthalmic Cxaminations g visual

acuity for distance and ne
¥

B ¥ision, oculay mmaele
bBalance, cover Lest,

follverronce, acconimodation,
fields, findus examination and colowr vision, were

carricd oul on each subject in the airerew ErO,
Whenever necessury  additional leats  like PROT,
Bagolimi, Iless sereen, major amblyoscope, fixalion
pattern, fusion recovery tests and prism vergenee
reserwes, were also oarried our. o the O.P 17,
Group various bests were carried ot on the subjects
based on the reporied symploms,

TARLL JII

Results

The observations on the airercy
gorisation as [t or unf based o
amination are given in Tahle 1T,

TABLE I
Results of Eye tests on Alrere
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LThe rojection rate amongst the airey
disability in Group (A) 1s G.79 and in
Gt ol the unfit casey visual delecis s
n Gronp (BY. Distribution of eye di
alrerew population is given in Table
disability in the younger age group
substandard vision while in (he
imnportant disability iz B8y, -

Distribulion of eye disabilitjes [Adrcrew)

Age wroup with Subsrandard 5.5V, Defi
| No of casey Tatal eye defecty vision — Nu, defects N, -
L {4 (%)
| LA — —— o e — e — —_— —_ —_—

II" !55 L&)

e Vi, 53 27 (50.5%) 18 (33.45)
i (B)

It 300 28 G {(28.6%) 12 (57.1%)
'-'. ' Further analysis of the B.5. V. defects is griven in Table VT

TABLE TV

i Distribution of B.8.V, defects {Airurew)
Cuonstant _
Agre groug Amblyopia Micra- trusnifnst Tntermittent Convergence  Miscellan
& & No. ol Ne. (%) syuints No, stjuing squint insufficiency N,
o Cases {36} Mo, (%} Mo, (%) Noo (i
i —_— —_— —_— —_— — —_— I S —— —
) | |
734 2105 L (3.6%0) 4 (az.ony G (35.3%) 4 (2200 L (5.67%) Il
Akl (B)
' A0 il {6 — FEn %y 8 (660 -
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wergence insufficiency whereas in Group
poeases had shown intermitient squint and
Comvierpence insufliciency. These were
- noticed 11 cases who had  borderline

e balance al entry,  Awblyopia, wicro-
’"m nifist squints were mostly the features of

i
2

Crromp (A). One case of microtropia in Group (B} must
have been due to failure of its detection at initial evas
luativn., By applying new lechiniques of ophthalmic
cvaluation, it has heen found that the binocular lunee-
tions evaluation becomes more meaningful and most
ol the border line cases. hitherto being accepted as fit
canld he spotted one at initial evaluation,

TABLE ¥

Causes of disturbed BS.W, (Afrcrew)

hlotor
factors

Sensory
lactors

Central

factors Total cases

Mlixed

6 (33.5%40)
L (8455

1 {22.2%)
3 (2.5%)

B (33.3%)
{4 (665,65 )

16 (100%)

ZTLT )
- 12 (10057

W shows thal out of 18 cases in Group (4)
ad sensory defects like opacities of media,
' Bfrors, retinoncural disturbances and monas
il of viewing especially during the period
ildhood,  Four cases had motor defects
feongenital nature.  Six cases revealed cen-
like anxiety, physical and mental strain,
ercitability and inability o learn Linocular co-
tion,  Such cases nsually have a large degree
s phoria which gets decompensated under stress
ans. They then pass through a stage ol inter-
int to cnd np in manifest deviatdon.  Two
¢ of mixed ctiology, In Group (B), three
due to motor faclors like head Injuries and
E;ﬁf'th[:s: throe, the improssion weas that i
¢ been duc to a congenital muscle palsy
ained undetected at the enlry stage and
ter started showing decompensation, The major

Group (B).

defect in Group (B) perlains to cases of disturbod
B8Y (B cases) due to contral Tactors,

Dstribution of BSY and other optical delects 15
given in Table VI, Oul ol 3150 cases seen over a
period of one vear ending 1976, 20 cases ol amblyopta
ol different grades were found in Group (A} and 8 cases
in Group (B), Slimulus deprivation, strabismic and

anisometropic amblyapia were the common varieties

seer,  Yery lew cases of microtropia were lound in
both the groups.  Oul of 11 cases of constant manifust
squint, ineidence was higher in Group (A) than in
Intermittent souint alsa showed higher
incidence in Group (A) bul convergence insufficiency
was higher in Group (B). This was mostly noticed in
subjecls around 40 years, I'wo hundred cases in Group

(A) and 600 in Group (B) had delective vision requir-

ing corrective glasses.  Majority of the latter group

were ol presbyopic age.

TABLE VI

Distribution of BSV and other optical defects in outpatients atrending hospital

with ; 5 T Oonstanl mani-  Intermittent Convergonen Othor optical
cases Amblyopia  Mictatroia fesl squint sejuint imuﬁir'.l:i:unc:}r defuots

a0 1 ] 13 2 20

& 5 ¥ 4 4 B0
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Visual symptoms

Distribution of visyal syl
18 given in Table VIT.
with varipus S¥ILDEOIS

ptoms. in ORI, eqq

[or treatment of their v

These O.P.1Y, cases reported

isual

of 71 visual defects were depected {Tabiedl
ever, ouly ten cases re
phatophabia or diplop

A ported sy mptomg

ia. This may be
pression ol symptoms Iy air

criw due to fg
disorders.  In the cuse of aiverew a total number flying catepory,
TABLFE vII
Visnal symptoms in Q.P.D. Cases
Total No, Defec- Head- Eye Watering  Blue- Sauing  Diplo-  Photge
ol cages tive alice sirain of oyes ring L pia phokhia
5160 1470 55k 460 320 56 36 24 2
($0.6%)  (17.7%) (L7220} (1o (L8280  (L1%) (o8 (U.73%)
Discussion

Lhe complex me

chanism of the co-orclination of
the two cyes staris al

hirth by a series of conditioned
binocular reflexes whieh depend on time and UsALS
for their development These reflexes are in a staje
of “Hux’ from six months 1o two years, of diminishing
*Aux® from 2. ¥ears and become fxed by the gue of
B-9 yparss, ‘hercfore  the candidates for Hircrew
seleetion have ey binocular reflexes fully grounded
right or wrony at the Bntry stage.  Subsequent train.
ing and combat lying stresses together with Physiala-
gical eflects of ageing may adversely cffect this higg-
cular visual status of entry and (ilt the halanee in
favour af decompensation,

H]
1

Ocular muscle poise is g dyn
varics from a perlect halance of orthophoria seen in g
small minority 1o heterophoria, seen in a
majority?, Whenever desom lenaation of RS
there is o prosressive

amic entity and

vast
Y ooncurs,
shift from grithophoria to mayi.
fist sguint, which may be either intermittent or
constant. The former may vecur ag particular 1
or in certain posilions (ie: near distance and [yp
distance) or in certain slressfull sitnations.,  Omnee the
deviation becomes constant, degeneration of binocular
functions by way of suppression, poor yvision, ahnor-

mal retinal corrcspondence and Poor slereopsis starty
taking place,

ey

Unpredictability

ahout its neeurrenoe makes he
intermitlent squint

most suught for defect in aviation,
Since the degencration af binocular Rinctions does
ol take place till the stuint becomes comstant, it

promises good propnosis therapentically, Therefiore,

52

carly deteclion and treatment of Caang sy
decampensated heterophoria and fnteryis
b L : i ey
8 of paramaunt importance. Ortherwise they

will deteriorate gradually from inteemin it
lani seyuint.

A-Vand X phenomena assnciated |
mittenl  squing may bring a horfsant
alignment of the eves swhich accur on lugks

down 4, These patterns may be
phoriae eso-deviation, ar exo-cdeviation |
pusition,  Clom pPensatop

v head pnstul‘és'f
sufticiently improved alipnment permis BS
situations, but for (he Hier (his GOl
il the cosl of hiy flying eflicicncy.

Such a statement from
fit and FINLE when Hyingr
feeling funny and v
looking up, down ot o oa far dis[ﬂﬂ'ﬂﬂ!‘.]_
brushed aside as Purely psvchological compl
need thorough ophihalinie evaluation,

a pilor, " Diney
straight and leve
e et double v

I the presene sty wi find (har Vil
mainly consist of deelining acuily of visi
anomalies, (Table 11 apnd Tiry.
be contralled by raising initiul ¢
based om nodern teehnigues
tion.  Hreak duwn of RSV deleets rey
intermitrent seuints  and CONVergence i)
were highin (13 group [Table IV, T
atlributed to faciars like high depree of
stress silnations in Mying,
viour and ageing,

Atew wisual

inifi;
changes i emotia

3 i el
Clomrenital msculol
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¢l hawe remained masked and compen-
also become decompensaled w ith advanc-
a resull of failure of newco- musaular
ceommodation, convergence and fusional
gatd injury actsasan aggravating Cuuse
| the above factors. It specifically
th steren-acuity which fails tn recover if
Therefore, Lhese cases remain
: }16 nSuitahh. for [lying if the head injury

e, The role of these various factors has been
I .

Wilioptic exercises play a great role in pro-
d consoliduting RSV in cases of con-

eliciency, decompensated  lie teraphoria
S EN el i I
22 ermitlent squints. Four cases ol inter-
=
0.7%) uint and three cases of asthenopia who

the orthoptic centre at Air Force Haospital
s in the year 1976 were completely curied
¢ machine orthoptics,

:r.wisn the
terittenl
! -
|

viated il

Pﬂmt”" ¢ absence of visual symptoms in air-
dnol be taken as non-existence of visual
vobably [ear of loosing the llying category
hle [or this state.  U'his can be remedied if
i mfused by indoctrinating them that the
curable, but if left untreated, may not
gy their flying carcer bul also flving
. Perindic pphthalmic  evaluarion mu:ludmo‘

lation in gssesstent by trainzd para medieal stall
stures that p itivn of approprisie measurca in time will

way in impraving pilots eye cave.

mits S

Conclusion

Lixisting r}pthdlmm evaluation at entry needs
change DLy introducing new techniques for  hetter
evaluation and Lo keep the pilols wastage to a mini-
mum. Ahsenee ol visual symptom in llyers is not a
wue index of the problem. This situation will change
when the facilities [or treatment are easily available,
and their [lying earcer seeured.  Periodic orthoptic
cvaluation at 5503 level and institution of appropriate
(reatment in time will minimise the visual defeets in

AITCIEW .
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