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EDITORIAL

This introduces a year’s hard part-time work by
some 30 or 40 people: — contributors, their coll-
eagues, and the editors.

According to our various interests and oppor-
tunities we have considered, debated, and recorded
as best we can the facts we observed, the problems,
solutions, and questions we encountered. We have
sought to present them so that you, the readers,
may readily grasp, share, comprehend, and answer
them.

The editors’ aims are two. One is to select the
contributions that will be most interesting or
useful. The second is to ensure that any author’s
meaning will be clear to most readers.

The writer’s own absorption in his topic often
makes it difficult for him to judge which aspects
of it are easy and which are hard for readers to
understand. Words, while he writes them, are apt
to suggest ideas which divert him, for the moment,

from an intended logical presentation. The stimulus
of a visible audience is lacking. The editor should
be-available as a preliminary audience.

If he is to help the writer, the editor must
approach each contribution humbly, studying the
whole before the parts. If all goes well, this leads
to a mind-to-mind encounter wherein causes of
obscurity are discussed and overcome. Such en-
counters make us intensely aware of diversity of
approach, assumptions, vocabulary and know-
ledge; they confirm a common purpose, a common
sense of responsibility, a common zeal for learning,

Now, readers, it is iime for your minds to make
contact with ours. We hope you will share our
delight in diversity, and will appreciate the essen-
tial singleness of purpose, and that in due course
you will offer, in writing, the fruits of your own
experience to update ours.

Diana Craig

Miss Emmie Russell presents Miss Sue Cort {left}, winner
of “The Enrmie Russell Prize’” for 1979, with her award
watched by the President, Mrs Patricia Dunlop (right), at
the 36th Annual Scientific Meeting of the Orthoptic
Association of Australia, Sydney, October 1979,

Reprinted with kind permission of “Insight”.




ORTHOPTIC ASSCCIATION OF
AUSTRALIA
36th ANNUAL CONGRESS
SYDNEY
OCTOBER 1979

Presidential Address

We are indeed honoured to have Mr. Kevin
Stewart, the N.S.W. Minister of Health with us
today and on behalf of the Orthoptic Association
of Australia I would like to thank him for opening
the 36th Annual conference of our Association.

I should also like to welcome our many distin-
guished guests, our visitors from home and abroad,
our own members from the various states of the
Commonwealth. Many have travelled long distances
to join us here in Sydney.

This 36th Annual Orthoptic Conference co-
incides with the International Year of the Child.
We, as orthoptists are keenly aware of the prin-
ciples declared and adopted at the United Nations
General Assembly in 1959 on the rights and free-
doms which every child should enjoy.

Our work in the profession of orthoptics
involves us very much in the world of the child,
so that friendship, understanding and tolerance are
already a part of our daily commitment.

No orthoptist needs to be reminded that the
possibility of a good functional result in a case of
childhood strabismus declines rapidly where that
child has been neglected through lack of care by
responsible adults. Our aim should be, not only to
care for the child but also to educate adults so
that the ultimate result will “benefit the child.

it is fitting that we associate ourselves with the
International Year of the Child and its concepts of
understanding, tolerance and friendship.

1979 marked the 4th International Orthoptic
Congress held in Berne, Switzerland. Many Aus-
tralian orthoptists attended with a total represen-
tation of 34 including ophthalmologists. Five
papers were read by Australians and the Q.P.S.M.
Trachoma Film was shown also. Shayne Brown and
Anne Marie Mahoney represent us on various
International Orthoptic Association Committees.
-We are pleased that the Committee of Management
of the International Orthoptic Association has
accepted our invitation to hold their next Council
and Annual General Meetings here in Australia in
November 1980. As our Association is a full
member of the International Orthoptic Asscc-
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iation, all our members are encouraged and entitled
to attend the International A,G.M. next year.

The Orthoptic Association of Australia grows
each year with the influx of larger groups graduat-
ing from our two training schools and the fact that
more orthoptists tend to stay in the work force
after marriage or return to it later on. Qur full
members have increased from 123 in 1974 to 220
in 1979. Twenty years ago 15 orthoptists attended
the annual conference — today we have a regis-
tration of 145.

Since the approval of the 3 year Diploma
course in Orthoptics in 1978, orthoptists enjoy
recognition as one of the para-medical professions.
Orthoptists are ready to take a responsible place
on any recognised committee for the purpose of
improving eye health care in Australia.

It js particularly pleasing to have Mr.Kevin
Stewart (N.S.W. Minister of Health) perform our
opening ceremony and support our Association in
this way. Let us look forward to a new era where
orthoptists are fully recognised by Government
and Community,

Those of us who are involved with the training
of orthoptists in Australia must be aware of the
types of employment available to graduates.
However, let us not orientate the training too far
in the technical area lest we overlook the pro-
fessional side of orthoptics:— the diagnosis,
prognosis and therepeutics of ocular muscle
imbalance and binocular vision defects. The
reciprocity with the British Orthoptic Society’s
Diploma which the Australian qualification now
enjoys is something we should not take lightly and
must strive to maintain in our professional
standards.

In the 1979 Queen’s Birthday Honours, Miss
Patricia Lance was honoured with Membership of
the Order of the British Empire for her services to
orthoptics. Tam sure you would all [ike to join me
in congratulating her on this high honour to
herself and to our profession.

Recently there has been much interest in the
new treatment of amblyopia developed by the



Cambridge research/fclinical team of Watson, Hess,
Campbell and Banks and many of you will have
read articles and reports of it.

We arec indeed fortunate to have Miss Ruth
Banks here as our guest speaker at this conference
in Sydney. Some Australian orthoptists have been
using these techniques and we hope to have a
stimulating and informative: session on this subject
later this week.

We are also delighted to welcome Miss Mary
Wesson (U.K.) and Miss Frances Williams (Canada}
who will each present a paper. Mary Wesson is
Treasurer of the International Orthoptic Associa-

PATRON'S ADDRESS

Madam President — four years ago you asked me
to be Patron of your Sydney Orthoptic Congress, a
fact regrettably that [ had almost forgotten until
I found a copy of the speech that T had given at
that time. I tried on that occasion to look into a
crystal ball as to the future of orthoptics. You
were at the crossroads, you had coliege problems,
curriculum problems, community problems, iden-
tity problems, not forgetting the orthoptic
problems.

I think that the last four years has probably
been the most significant in the history of orthop-
tics in Australia. You are today, four years later,
confidently, aggressively and solidly established in
one of the leading institutes of health science in
the world. You have an established three year
course. You are Associate Members of the Royal
Australian College of Ophthalmologists and your
work in the community field is now well recog-
nised. )

I consider the very presence of Mr. Stewart,
the Minister for Health, at your opening today,
whilst it might not quite give the Royal stamp of
approval, is indeed a great honour for the Orthop-
tic Association of Australia. Perhaps political
recognition these days is as important as profes-
sional and community recognition.

With all this success where do you go from
here? Perhaps, Madam President, you are once
again at the crossroads. I suggest that if you are an
enthusiastic profession you are always at a cross-
road. You are now professionally established and
it is time to look at the quality of orthoptics
because I believe the future of medicine and orth-

A%!

tion and is also an Honorary member of the Aus-
tralian Orthoptic Association.

The organising committee for this 36th Annual
Conference under the able chairmanship of Janette
Yap has worked hard to prepare an interesting
scientific and an enjoyable social programme for
you. We trust you will find something of interest,
something to learn and pleasant company during
the coming week in Sydney.

Patricia Dunlop, D.B.O. (D.) (Lond.)
President, Orthoptic Association
of Australia, 1978—1979

optics depends on being able to deliver quality.
My challenge to you for the future four years is
this, your President may like what I am going to
say because I think it is from her that I have
learnt it, but some of you perhaps will not like it.
1t is the following:- I think it is very difficult to
see any great advance in orthoptics over the next
four years unless we greatly improve our under-
standing of basic sciences and neuro-physiological
processes.

Your President has clearly proved this by the
recent paper she gave at the International Orth-
optic Congress in Berne. That does not mean that
you are not practising excellent orthoptics. I
know you are, within the bounds of your present
knowledge. Our knowledge and understanding and
conceptualisation of binocular vision is really just
developing. I think, with that knowledge, Clinical
orthoptics will reaily take off. Forty years ago
Chavasse said “So long as a squint is present, the
child pays with its sight for every day’s delay who-
ever treats it. The child has a moral right to instant
investigation and treatment. It is the only way.” 1
cannot improve on those words. I know with an
increasing knowledge of neuro-physiology and
binocular vision that the child is going to get even
better treatment in the future.

Madam President, you have done me a great
personal honour in asking me to be your Patron.
1 sincerely hope your Congress will have all the
success it deserves.

Geoffrey C. Hipwell F.R.A.C.O., FR.CS.
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OF VISUAL FUNCTION

Donald B. Dunlop, F.R.A.C.O.
Neweastle, N.S.W.

Presented in Sydney, Novernber, 1978

Address for Communication — 66 King Street, Newcastle, 2300

Abstract

Terms used in the study of spatial contrast sensitivity are defined and the basic neurophysiology
related to the Cam Vision Stimulfator is briefly mentioned. An outline of the development of the
concept of modulation transfer function and an explanation of its practical value in comparison with
visual acuity tests includes discussion on the use of Arden Gratings.

The advent of the Cam Vision Stimulator and
the Arden Gratings has brought a new terminaology
to the practising orthoptist. It is important that
she knows exactly what is meant by “spaiial
contrast”, “spatial frequency”, “contrast sensiti-
vity” and the like and how such terms are used to
describe visual function. This paper will attempt to
explain the basis of the new tests, and the reasons
why they are so superior to the Snellen visual
acuity and similar tests (E, Landolt C. Sheridan-
Gardner etc.)!

Definitions.

A Grating is a regular pattern of light and dark
bars, usually presented clinically as vertical bands.

A Square Wave grating denotes a patiern of
light and dark bands where the change from light
areas to dark, and from dark to light, is instan-
taneous. (Figure 1, D)

A Sine Wave grating is a pattern of light and
dark bands in which the change in brightness
follows the path of a sine wave. This results in a
continuous change so that the brightness is con-
stantly altering throughout the whole cycle from
light to dark and dark to light. (Figure 1, A,B,C)

Spatial frequency is defined as the number of
complete cycles of change from dark to light and
back, in a grating pattern, per degree of visual

angle: (therefore, for any given grating, the spatial
frequency varies with varying viewing distances).

Spatial Contrast expresses the difference
between the light and dark parts of the pattern.
If the pattern varied between pure black and white
the contrast is said to be 1.0. If the bands varied
from dark grey to light grey the spatial contrast
might be, say 0.3. At some frequencies humans
can detect spatial contrast of less than 0.01. (Some
authors use “percentage contrast” where the
above figures are multiplied by 100).2

Contrast sensitivity expresses the ability of the
visual system to detect spatial contrast. As the
contrast of a test screen is gradually raised from
zero, (l.e. uniform illumination), the level of
contrast at which the light and dark pattern of the
frequency being tested is first detected is termed
the threshold contrast for that frequency. Contrast
sensitivity is expressed as the reciprocal of the
spatial contrast at which the pattern is first
detected, Thus if the threshold contrast was 0.01,
the contrast sensitivity would be 100.

The Contrast Sensitivity Function is a curve
showing the contrast sensitivity at each spatial
frequency over a range, usually from 0.1 to 40
cycles per degree in humans. (30 cycles is approxi-
mately equivalent to 6/6 in Snellen’s type tests.
Human vision is most sensitive to spatial frequen-
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OF VISUAL FUNMCTION

cies of around 3 cycles per degree, not 30 cycles
per degree.) (See Figure 2)

-

o

‘AR R R b
2 & ]
' ' SD:

o

FIGURE 1

A.B & C are sine wave gratings; D is a square
wave grating. The spatial frequencies of gra-
tings B, C & D are equal but that of A is
higher. The contrast of gratings A, B& D is
equal but that of C is lower. All four grat-
ings have the same averapge brightness
overall. Humans are most sensitive to spatial
frequencies of about 3 cycles per degree
which corresponds to grating A,éviewed at
85 cm (From G. B. Arden, B.J.O.”)

In a-particular individual the curve might show
overall depression; or loss of sensitivity over a
limited range of frequencies e.g. high frequency
loss, or low frequency loss, just like an audiogram.

Just as we can define the ear’s sensitivity to
various sound frequencies (cycles per second or
Hertz) with an audiogram, we can define the eye’s
performance with a “visuogram” or a “contrast
senitivity function”, This will record the eye’s
sensitivity to various spatial frequencies (cycles
per degree of visual angle) as a reciprocal of a thre-
hold contrast, for each frequency. The words
“contrast sensitivity function” simply mean that
the visual system is tested at each of a significant
number of spatial frequencies for its ability to
detect contrast.

CONSTRAST SENSITIVITY — A MORE REALISTIC MEASURE
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FIGURE 2

The heavy line is the normal human contrast
scnsitivity curve. The arrows above show
(2-7) the points on the curve tested by the
6 Arden gratings. Curves A & B show two
different types of amblyopia in whom visual
acuity is equally depressed, but obviously B
has a much more serious loss of visual func-
tion. Curve C shows high frequency loss
which often occurs with refractive errors. D
shows the curve of a patient with normal
visual acuity but severe qualitative loss of
vision due to depressed low spatial fre-
quency sensi%ivity. {Modified from G. B.
Arden, B.J.O.")

The amazing thing is that this is apparently just
what the visual system actually does. It analyses
the visible world in terms of the relative size
(spatial frequency) of adjoining areas of differing
brightness (contrast) and the orientation of the
lines of contact between those areas (from 0° to
180° — not just vertical bars). The visual cortex
is arranged in fine layers (or lamina} like a layered
cake. In each lamina the cells are all responsive to
a specific spatial frequency. At the same time the
cortex is arranged in columns, from the surface to
the deeper layers; all the cells of each column have
the same orientation sensitivity.

So a needle penetrating vertically (to the
surface of the brain) will meet cells which, at all
depths, are all sensitive to the same orientation of
spatial stimuli; but as it goes deeper the cells have
spatial fréquency requirements changing from
lamina to lamina. A needle parallel to the surface

Page 2
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would meet cells of the same spatial frequency
requirement but differing in orientation sensitivity
from column to column.® This is the way the
brain structure is organised to analyse form and
contrast. On this basis Fergus Campbell* designed
the Cam Stimulator to activate cells of all types
whatever their spatial frequency or orientation
sensitivities might be.

EVOLUTION OF CONCEPT

The main Impetus for the “new” techniques
began in World War II.

Just as the practice of orthoptics itself received
a great boost when the binocular vision of Allied
airmen became a matter of vital importance, so
the concept of spatial frequency analysis evolved
from the wartime necessity to obtain better defi-
nition in aerial photographs of enemy targets.

Aerial camera lenses used to be assessed by
their “resolving power” that is their maximum
ability to show high contrast fine black lines on a
white background as discrete and separate images.
(This test is analogous to Snellen’s.visual acuity
tests — and just as ineffectual). Costly new lenses
were manufactured with very high resolving
power, but their pictures often seemed harder to
interpret than those of the old lenses. Experts
argued heatedly about the relative advantages of
their favourite lenses in esoteric terms similar to
those used by modern art critics. There was no
way of describing lens performance or the differ-
ence between various lenses in absolute terms.

But gradually it was realised that most of the
detail in aerial photographs was of low contrast,
often due to haze or fog, and overall interpretation
often depended on recognition of the pattern of
relatively large areas i.e. low spatial frequency.

So it became obvious that tests of high con-
trast fine lines (i.e. high spatial frequency) were
not as important as tests of low contrast, over
wide areas (l.e. low spatial frequency). This
suggested the method of Fourier analysis where all
possible spatiai frequencies are recorded in terms
of their relative contrast.

Fourier was a French mathematician who dis-
covered that, no matter how complicated a pattern
of energy input may be, it can be expressed accur-
ately as the sum of a variety of sine waves at diff-
erent frequencies and amplitude (contrasts). This
is easy to understand with sound energy where the
noise of a whole orchestra can be divided up into
the component sound frequencies and amplitudes
(loudness) of each instrument. The amplitude
expresses the intensity of the sound energy (con-

CONTRAST SENSITIVITY — A MORE REALISTIC MEASURE
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trast from peak to zero of the sound wave).
Similatly, every picture can be accurately des-
cribed in terms of the spatial frequency and rela-
tive light infensity (contrast of black and white) of
its component features. Now we have a mathema-
tical expression (a ‘“‘“function™) to describe the
picture. Any change in the picture changes
(“modulates”) the function. So if the picture is
copied (“transferred”) by a lens we can express
the new copy as a “modulation transfer function”
This accurate and comprehensive method of
describing lens performance was universally adop-
ted by lens makers in the 1940’s, and later used to
describe the “modulating” effect of various films,
printing processes and accessory optical systems.
It is the basis of the production and computer
improvement of pictures taken in space by satefl-
ites and relayed to earth by radio transmission.
These picture transmissions are often subject to
considerable interference but the computer can
calculate the degree of “modulation” in the radio
“transfer” and correct the picture accordingly,
Some research workers used the term *“modu-
lation transfer function™ (MTF) to desciibe visual
system performance but most workers now use the
term “spatial contrast sensitivity”. Until recently
clinical ophthalmology adhered to the old method
of Snellen’s high contrast, high frequency resolu-
tion tests — fine black letters on a white back-
ground, ignoring the now obvious need to describe
iow contrast and low frequency vision. Visual
research laboratories changed to the new contrast
sensitivity methods over fifteen years agol’

PRACTICAL APPLICATION

All clinicians should now be aware that
Snellen’s and related tests describe not only a very
small area of visual field (6/6 cover less than 1/10
of 1°) but also a very limited part of the less
sensitive, extreme high frequency region of visual
function, ignoring the wider areas of much more
sensitive low frequency function.

There are a number of survival situations where
foveal (Snellen’s) vision is irrelevant but low con-
trast low frequency spatial sensitivity is supremely
important: for example, flying an aircraft through
hilly country in tow cloud; rescue work in smoke
or fog; or location of land marks or individuals in
murky underwater environments. The authorities
are very strict about visual standards (Snellen’s) of
pilots, firemen and police rescue staff. It is now
obvicus that they are testing the (often) irrelevant
end of the spatial frequency function.

Page 3
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One reason for the delay in progress is that,
until recently, suitable test patterns could only be
produced on C.R.0.%s (cathode ray oscilloscopes —
the original T.V. screens). With these instruments
accurate mean lighting and contrast levels could be
maintained for any spatial frequency grating and
any contrast level, but the test procedures take
too long for standard clinical application. The
total amount of light coming from the test screen
must be kept constant, whatever the contrast and
whatever the frequency. The Arden book of
gratings frees the clinician from the C.R.O. adjust-
ments but accurate control of lighting and viewing
distance are still of the uimost importance. Arden
suggests a 60 Watt globe 40 cm above the table on
which the book is placed, in addition to normal
room lighting. Viewing distance is 57 cm.®

In the book of Arden gratings (1st edition} each
of the 5 pages has a single spatial frequency
(except one which has 2 patterns) but the conirast
varies from top to bottom of the page. The opera-
tor covers the test plate except for the lowest con-
trast area and gradually moves the cover to expose
more and more of the higher contrast areas. {The
cover should be 2 non contrasting neutral grey.)

The Arden grating plates are printed by a com-
puter. If you could count the minute dots that
make up the grey pattern on the page you would
find exactly the same number of dots across the
page on every horizontal line, from top to bottom
of each page. In the zero contrast region {at the
bottom of the page), the tiny black dots are all
equally spaced across the page. In the higher con-
trast regions the dots are crowded and then spread
out, repeatedly zcross the page, to form the darker
and lighter parts of the spatial frequency pattern.
Equal (or controlled) brightness and contrast levels
are assured because the computer prints an equal
(or controlled) number of dots for all patterns.

The operator has to decide, from the patient’s
response, at what level of contrast the spatial
frequency is first detected. This level is read off an
arbitrary scale (1-20), printed on the side of the
plate, and is recorded for each plate (or frequency),
thus forming a contrast sensitivity function for
that patient. A total score of > 78 for all six
plates is said to be abnormal, as is a difference > 5
between the right and left eye score.

CLINICAL FINDINGS

The fine close packed pattern of high spatial
frequency is only detectable by the high acuity
central foveal cells while the lower spatial fre-
quencies are detected by much wider areas of the

Austrailian Orthoptic Journal,
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retina. Thus the Arden Gratings of low frequency
give us a much better way of defining amblyopia
expressing its effect over a wide area. This tech-
nique has shown that there are two basic groups
of amblyopes. Those with overall loss of sensiti-
vity at all spatial frequencies and those with de-
pression of sensitivity only at the high frequency
region of the function. They may both have equal
visual acuity, but obviously their visual abilities
are quite different.”

In glaucoma Snellen acuity may remain
unchanged in the presence of severe optic nerve
damage and field loss. In contrast, Arden grating
tests may show abnormal resulis very early in the
disease before disc and fleld changes are demon-
strable, and the scores become greater with
increasing severity of the disease. The test can be
scored so that a very sharp distinction may be
made between normal and glaucomatous eyes.®

The low frequency gratings have another
interesting and useful property — they are relativ-
ely unaffected by refractive errors, movement or
changes in fixation (as in babies or people with
nystagmus).

Contrast sensitivity tests can be used to test
visual function when a cataract patient’s vision is
so low, due to opaque lenses, that he can hardly
read any figures on a test chart. Spatial frequency
gratings are generated on the retina itself as inter-
ference patterns, formed by the interaction of
two laser beams projected into the eye by a special
slit lamp. Thus the surgeon who cannot visualise
the retina obtains a more accurate visual prognesis
than is available by any other method.®

Contrast sensitivity tests give us a sensitive
measure of visual loss in diffuse nerve diseases such
as multiple sclerosis, where such loss is some-
times the only positive sign of early or dormant
disease.’. A number of patients whose acuity is
6/6 in each eye describe a qualitative loss of visual
acuity which we cannot measure at present except
with contrast sensitivity tests. Legally they have
normal vision. Functionally this is not true. (See
Fig. 2). Such patients may be quite dangerous
driving or flying in foggy conditions where low
contrast, low spatial frequency sensitivity is very
NECessary.

Visual assessment of infants, animals and brain
damaged patients requites objective rather than
subjective methods. Where visual acuity measure-
ments are impossible, contrast sensitivity tests are
possible by behavioural reaction to spatial fre-
quency stimuli (even in 5 week old babies'?), or
by interfacing the projected spatial contrast image
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with the patient’s V.ER. (Visually Evoked
Response).

Thus contrast sensitivity tests provide a much
more comprehensive and valuable assessment of a
patient’s visual function, than visual acuity tests.

The concept is applicable to all visual systems
from single cells to the most complex imaginable
and it is universally comparable. For example it is
now easy to describe how a cat’s vision differs
from a human’s''. It is also possible to accur-
ately compare human visual ability with that of
any other creature, even a fish or an insect.

CONCLUSION

In conclusion it is appropriate to quote from the
British Journal of Ophthalmology; firstly, a 1978
review of a booklet'? called “Spatial Contrast”
(a report on a workshop held in Amsterdam in
1976):

“During the last 2 decades a number of visual
scientists have used sinusoidal pattemns of specific
spatial frequency and contrast to investigate visual
function. The approach is powerful, for it permits
Fourjer analysis to be used in interpretation and
modelmaking and provides a common conceptual
framework for neurophysiologists, psychologists
and ophthalmologists. Tt has produced an impres-
sive body of knowledge and has considerable
further promise both for scientific and clinical
investigation.”

Secondly, from the Editorial of the British
Journal of Ophthalmology (1978) Vol 62, p. 197:

“On present evidence it appears that spatial
contrast sensitivity_tests will be useful as a visual
screening test, in the investigation of visual distur-
bance when other subjective tests are normal, and
in the differential diagnosis in cases of visual loss
.+ ... It will be evident that we now have a simple
and potentially valuable investigative tool with
wide application”.

Lastly, from the summary of a paper! by
Harold W. Skalka (1980): “Patients with various
macular and optic nerve abnormalities underwent
Snellen acuity, transient VER acuity, and Arden
grating testing. Snellen acuity was the coarsest
of the 3 evaluations, generally falling after Arden
scores and VER acuity had already undergone sig-
nificant degradation. The Arden gratings appeared
to be the most sensitive of the 3 tests, equalling
the VER performance in optic nerve diseases and
surpassing it in macular diseases.”

CONTRAST SENSITIVITY — A MORE REALISTIC MEASURE
OF VISUAL FUNCTION
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Abstract

Following the psychophysical experiments which have established that the human visual system is
highly tuned for spatial frequency and orfentation, the Cam Vision-Stimulator was devised to rectify
the reduced sensitivity found in amblyopia by stimulating the visual neurones in all orientations,
during the period of occlusion. The results of this study are presented and discussed.
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For some patients total full-time conventional
occlusion may cause little distress or upset, but for
many patients this method of treatment can be
disruptive - socially, domestically, educationally
and emotionally.! In ourexperience, those patients
who are upset by full-time occlusion fail to co-
operate well, and thus the final visual cutcome
is lower than was originally expected. In order to
reduce the distress, we have reduced the length of

daily occlusion to twenty minutes, during which
time the child is supervised by a parent, and
encouraged to give maximum concentration to
increasingly difficult visual tasks. Although it tock
slightly longer to achieve maximum visual acuity,
the patients and the parents were happier and
more co-operative and fewer failed to comply
with their treatment.

TABLE 1
STRABISMIC AMBLYOPIA
ANISOMETROPIC
MACULAR FIXATION PARAMACULAR FIXATION ECCENTRIC FIXATION AMBLYOPIA
METHOD OF No.of No.of No. No. ' No.of No.of No. Na. No. of No.of No. No, © Ne.of No.of No. Nao,
TREATMENT Patients weeks — - Patients weeks — - Patients weeks — - Patients weeks — -
and Visual ot 6/12 69 or 6/12 619 or 6/12 69 or 6/12  6/9
acuities when treat- treat- treat- freat-
treatment ments ments ments ments
started. (aver-- (aver- (aver- (aver-
age) age) age) age)

MINIMAL
QCCLUSION .

<6/60 —6/24 3 23 1 - 2 34 1 1 11 20 3 5 1 16 - -
6{18 —6/9 4 13.5 - 4 3 16 - 3 1 40 1 - 5 16 - 5
CAM .;V[SIOgm
STIMULATOR

<6/60 —6/24 ] 6.5 3 - 11 10 1 2 18 7.9 4 3 7 4.6 3 2
6/18 —6/9 14 4.8 2 9 7 3.5 1 4 1 2 - 1 14 3 5 5
Table One

Comparison of results achieved with minimal occlusion, and with the Cam Vision-Stimulator.
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We were therefore pleasantly surprised by the
results achieved with this form of minimal occlu-
sion, and were therefore encouraged to explore a
fresh approach to the treatment of amblyopia.

The findings of recent psychophysical experi-
ments have revealed that the human visual system,
like the monkey’s, is highly tuned and receptive to
spatial frequency and orientation, and that cells
in the visual areas of the brain respond selectively to
gratings of a certain size and spatial orientation.?’®
It has been shown that in'amblyopia, this sensitiv-
ity is usually reduced, either in specific frequencies
(low, medium or high) or in all.* In order to recti-
fy this deficiency and to activate all the cortical
visual neurcnes, the Cam Vision-Stimulator was
devised on which a range of spatial frequency
square-wave gratings could be slowly rotated at
1 rev/minute, covering all orientation.®

Pre-treatment Assessment

¢ Before treatment was commenced, all patients
had a full ophthalmological investigation, cyclo-
plegic refraction, and orthoptic investigation
including visual acuities at near and far, using
linear Snellen’s test-types and single optotypes. The
contrast sensitivity of either eye was assessed using
a selection of round discs on which were printed
low and medium sinusoidal gratings, of differing
contrasts.”

Method of Treatment

To enhance the child’s concentration and
participation when possibie two patients, matched
for age, intelligence and level of visual acuity, were
treated together.® The patients had their fixing-
eye occluded during the treatment session, and
each session lasted, for approximately seven to ten
minutes, Treatment commenced with the widest
striped square-wave disc, which was rotated for
approximmately one minute. All the grating discs
were rotated for one minute commencing with the

A CLINICAL ASSESSMENT OF NEW METHODS OF
TREATMENT FOR AMBLYOPIA

widest striped square-wave disc (0.5 cycles/degree)
and ending with the narrowest (32 cycles/degree).
A perspex plate was placed over the rotating grat-
ing on which the children drew or played games
such as O’s and Xs, dot-to-dot etc.

Most patients had no occlusion between treat-
ment sessions, which were usually carried out at
weekly intervals.® If this method of treatment is
to be effective, some improvement in the visual
acuity and/or contrast sensitivity should occur
within the first three treatment sessions. For this
reason, each patient was given three consecutive
weekly treatments and if no improvement
occurred, the situation was reviewed and an alter-
ntive method considered.

Resulrs
Eighty patients have completed treatment in

this particular study and those who do less well are

(i) eccentric fixators and (ii) those who have

unsteady nystagmoid jerks in the amblyopic eye,

possibly due to reduced effectivity of the ‘W’

cells. The follow-up period has been short, but

three main points have emerged thus far:—

I. Most patients retain their maximum vision.

2. Some regression occurs in a few patients, most
of whom have unsteady nystagmoid fixation
jerks, with crowding or ‘distortion’ problems
and better single-letter acuity than linear.

3. Some patients show spontaneous improvement
after treatment has stopped.

The latter finding re-emphasises the need for
extreme caution to be exercised if treatment is
carried out in older strabismic amblyopes. The
same criferia apply for this method of treatment
as for conventional occlusion, and it is of utmost
importance that, if the possibility of inducing
intractible diplopia is to be avoided, this treatment
should only be carried out with adequate medical
and clinical supervision.

TABLE 2
STRABISMIC AMBLYOPIA ANISOMETROPIC
DEGREE OF VISUAL
IMPEOYI\FNBENT Macular Fixation Paramacular Fixation Eccenttic Fixation Amblyopia
AINE] h
(Expressed by No. No. No. No.
6 metre Snellen < 7 yoars > Tyears < 7years >Tyears < 7years > 7years < Tyears >7years

acuity) old old old old old ald o old
< 1 line improved 2 6 - 6 1 [ 2 4
1 line improved 5 4 - 3 1 3 2 3
2+ lines improved 2 3 4 5 4 4 3 7

Table Two

Results of patients treated with Cam Vision-Stimulator, showing the improvement expressed in lines on a Snellen's test-

type at six metres.
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PATIENTS WITH NO PREVIOUS
OCCLUSION THERAPY

Figure 1

Australian Orthoptic Journal,
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<8/s

&5

PATIENTS WITH PREVIOUS
OCCLUSION THERAPY

Comparison of the final six metre linear acuity achieved in the amblyopic eye of patients with macular fixation.

6 -

PATIENTS WITH NO PREVIOUS
OCCLUSION THERAPY

Figure 2

PATIENTS WITH PREVIOUS
OCCLUSION THERAPY

Comparison of the final six metre linear acuity achieved in the amblyopic eye of patients with eccentric fixation.

The following cases demonstrate spontaneous

imrovement: :
Case 1 — J.B. — seven years, early onset left eso-
tropia, left eccentric fixation, unsteady nystag-
moid jerks. Wearing +4.50/+1.0090 R.E.; +5.00/
+1.50900 L.E. occluded unsuccessfully for four
years. December 1977 — 6/6 R.E. 2/60 L.E. Seven
treatments given with Cam Vision-Stimulator. May
1978 — 6/6 R.E.; 6/36 + 1 LE. near and far.
Treatment stopped. July 1978 — 6/5 R.E.; 6/36
linear, 6/24 singles 6 metres; 6/24 near L.E.
March 1979 — 6/5 R.E.; 6/18 linear, 6/12 singles
6 metres; 6/18 near L.E. Left fixation paramacular
-and unsteady.

Case 2 — J.H. — seven years; small exophoria,
good binocular functions, normal contrast sen-
sitivities. Refraction revealed: + 1.00 D.S. R.E.;
+2.00/—5.50775° LE. Vision — 6/6 R.E.; 6/12+
linear, 6/9 singles 6m; 6/9 near L.E. Three treat-
ments given — 6/5 R.E.; 6/9+ linear 6m; 6/9 near
L.E. Three treatments given — 6/5 R.E.; 6/9+
linear 6m; 6/6 near L.E, Seven months later — 6/5
R.E.; 6/5 partly L.E. 6m.

A few adult amblyopes who have lost the vision
in their originally sound eye have been treated

with some success. Their motivation is obviously
great, and most show some spontaneous improve-
ment without treatment — other than the constant
occlusion that they are effectively having. If no
improvement occurs, there may be a pathological
element present, hindering progress.

Case 3 — AM. — 23 years; congenital right eso-
tropia, amblyopia, eccentric fixation. Qccluded
unsuccessfully in childhood. Motor accident at
twenty two — left vision lost, 6/36 R.E, Six weeks
later — 6/12 R.E. No further improvement; five
daily ftreatments given — 6/9+ 6 m, N5 RE,
unsteady macular fixation R.E. with mal-
projection. Further five daily treatments given
three months later — 6/6 6m, N4.5 easily R.E.,
correct projection.

Discussion

This method is a significant advance in the
treatment of amblyopia — both physiologically
and ophthalmologically. At present, it seems to be
impossible to forecast the effect of treatment on
each individual patient as they all seem to react
differently. Although not all patients respond well,
some do show large improvements in vision and
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contrast sensitivity after a very short exposure to
the rotating gratings, and frequently it is those
who would not be expected to improve much, due
to well-established criteria for regaining vision in
an amblyopic eye, who respond dramaticaily!

Disadvantages of this method of treatment can
be cited — e.g. travelling difficulties and expense
for parents to bring children to be treated on a
weekly basis, weekly disruption to child’s educa-
tion, and use of orthoptist’s time. However, these
disadvantages should be weighed against the advan-
tages c.g. fast rate of improvement of vision, no
supplementary occlusion is usually required
between treatment sessions, the children enjoy
the treatment and will therefore co-operate well,
resulting in a good record of attendance and co-
operation. This latter factor may well be the
most important aspect as the prognosis for achiev-
ing satisfactory visual results can usually be
measured by the co-operation and enthusiasm of
both the patient and the parent.

Many reasons have been put forward for the
effectiveness of this treatment, but have yet to be
proved. Much research has still to be done, but the
fact that we do not know exactly what effect this
treatment has, does not detract from the observ-
ation that visual acuity and contrast thresholds can
be rapidly improved without distress or anxiety
to the patient. We hope at the very least that this
method of treatment will provide an effective
alternative to conventional occlusion.
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SUMMARY OF R.C.H. and N.V.R.l. Control Trial of Cam Stimulator

C. G. Keith, FRCS, FRACS, FRACO, D. Mitchell, Ph.D., E. Howell, Ph.D., and S. Smith, D.Q.B.A.
Royal Children’s Hospital, Flemington Rd., Parkville, Melbourne Vic. 3052

This summarises a paper to be published in the British Journal of Qphthalmology.

In 1978 Banks er al. reported that the vision in
amblyopia can be significantly improved by brief
weekly periods of occlusion of the good eye while
the child performs concentrated visuomotor tasks
against a background of rotating gratings. At the
Royal Children’s Hospital, Flemington Rd., Park-
ville, Melbourne and the National Vision Research
Institute of Australia in Melbourne a controlled
trial was conducted to investigate the role played
by the gratings in this procedure; one group (n =
33) of amblyopic children viewed a series of rota-
ting gratings during treatment while the other
group (n = 27) performed exactly the same visuo-
motor tasks against a homogeneous grey
hackground.

Particular attention was placed on the choice of
tests of visual acuity in order to highlight the
crowding phenomenon that is a characteristic

feature of the visual loss in amblyopia. The chart
selected for this purpose was the Bailey-Lovie
chart in which the number of letters on each line
was held constant and the letter sizes and spacing
were graded in equal logarithmic steps. While some
improvement in vision occurred in almost all cases,
no significant difference was found between the
group that viewed the rotating gratings and the
control group that viewed the homogeneous grey
disc. Furthermore, there was no detectable differ-
ence between the two groups in either the rate of
improvement of vision or in the tendency of the -
vision to be maintained or even improved follow-
ing cessation of treatment. Since there was no in-
dication that the patients treated with gratings
improved more than those in the control group,
we conclude that the visval recovery was promoted
by some other aspect(s) of the procedure,
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A CLINICAL ASSESSMENT OF NEW ME
TREATMENT FOR AMBCVOR

COMMENTS ON THE CAM STIMULATOR FROM NEWCASTLE, N.S.W.

Patricia Dunlop, D.B.Q.{D.) {Lond.}

The Cam Stimulator has been used in Newcastle
since September 1978 on patients with various
types of amblyopia and certain cases of learning
disability. Patients included in this survey came
from the normal case load during the period stated
and were in no way selected to represent a parti-
cular research programme. Consequently most
patients included already had conventional treat-
ment for their amblyopia and learning disability
and had failed to achieve a satisfactory result when
the Cam Stimulator became available. Cam Stimu-
lator treatment is generally employed in an effort
to improve visual function over the spatial fre-
quencies of the square wave gratings issued with
the machine. Therefore visual acuity testing on the
Snellen test type for distance and/or for near may
not fully indicate any change in acuity due to
Cam treatment because Snellen acuity is mainly
concerned with high frequency disctimination.

Because the Snellen acuity seems an unsatis-
factory way of monitoring the change in acuity
after Cam stimulation a score for each eye on the
Arden gratings prior to and following treatment
sessions was carried out in all the cases.

Table 1 shows the number and type of 47
amblyopic patients treated with the Cam Stimu-
lator between October 1978 and July 1979.

TABLE
Camn Stimulator Treatment Survey
October 1978 — July 1979

No. %

1. Strabismic Amblyopia 23 49

2. Anisometropic Amblyopia 16 34
3. Combined Strabismic/Anisometropic

Amblyopia 13

4. Deprivation Amblyopia 2 4

Total 47 100

In Newcastle many patients are examined and
treated because of a learning disability. These
children generally have good visual acuity (on
Snellen testing) about 6{6—6/5 level and it is
usually equal. At present occlusion and conver-
gence exeicises are the routine treatment. The pur-
pose of this is to try to change the reference eye to
the eye corresponding with the preferred hand.

61 patients with learning disability (suppression
of the reference eye and crossed correspondence
types) were also included.in the Cam Stimulator
treatment programme.

Table 1l shows the number of patients whose
vision improved on the Snellen chart and/or on the
Arden gratings as a result of Cam Stimulator treat-
ment. The number of patients who had previously
worn conventional occlusion is also shown. All

TABLE II
Results of Treatment

Type Previous Occlusion Improved V.A. Improved Gratings
(Snellen) (Arden)
1. Strabismic Ambiyopia
23 13 (60%) 17 (74%)
2. Anisometropic Amblyopia
16 13 10 (63%) 12 (75%)
3. Combined Strabismic/Anisometropic
Amblyopia
6 4 2(33%) 3 (50%)
4. Deprivation Amblyopia
2 2 2(100%) 2 (100%)
Total 47 42 27 (57.5%) 33 (70%)
Page 11
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_the age of twelve years at the
and all had central fixation In
& two cases of deprivation amblyopia
o-eye injury at about four yealrls ofta-égde.
; successfully treated wit _ini1
nvenrilgrr;lbg;l:lusion followed by Cam stimula-
“tion, each obtained equal visual acuity on Snellen
festing for near and distance and on Arden
s.
Gr?;ill;gan be seen that most of the patients already
had previous occlusion prior to Cam treatment,
however 27 patients (57%) showed improved
visual acuity (Snellen) and 33 (70%) gained
improved score on Arden gratings.

Conventional occlusion, in certain cases of
amblyopia whether total, part-time or miinimal,
appears to leave certain aspects of vision still
defective, even when this is undertaken with good
co-operation from patient and parents. The above
results suggest that the Cam Stimulator may be
still effective in improving visual acuity even when
conventional methods have been only partially
successful,

Of the 61 learning-disability children treated,
44 had previous occlusion, 7 (11%) showed
Improved visual acuity, and 46 (75%) showed
improved score on Arden gratings. One would not
expect much change in Sneilen acuity, as good
visual acuity in both eyes is characteristic in specific
dyslexia and in many learning disability cases.

Australian Orthoptic Journal,
1979-80, vol. 17

However it was pleasing to note the improved
gratings score. Many patients reported definitely
improved  scholastic performance after the
treatment.

In the entire group the number of treatments
per patient varied between two and five with a
mean of three. Weekly treatment was impossible
for geographical and cconomic reasoms. Sessions
were once in four to six weeks, and in some cases
Spontaneous improvement occurred after a period
of several months, even up to six months.

One patient with amblyopia and no binocular
vision complained of diplopia intermittently when
debilitated with flu, after two Cam sessions, Cam
treatment was immediatly discontinued and no
further symptoms occurred — amblyopia is still
present.

In the present series, encouraging results have
been obtained, in cases of both amblyopia and
learning disability.

It should be realised that Cam Stimulator
treatment is a powerful stimulus and that it should
be undertaken with due care and well defined
purpose. As well as a treatment for amblyopia, it-
appears to be a useful adjunct to the present
Iegime in cases of learning disability where it may
be especially valuable for the teenagers who resent
occlusion and are unwilling partners in any
presently used treatment schedule.
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RESULTS OF TREATMENT WITH THE CAM VISION STIMULATOR

FROM SYDNEY EYE HOSPITAL

Shayne Brown. D.O.B.A.
{Orthoptist-in-charge)

The results are recorded of 36 patients who had
completed treatment on the Cam Vision Stimulator
in a 16 month period from May 1978 to August
1979, Table 1 shows the type and number of
patients treated with the Cam Vision Stimulator.

TABLE 1
Type and number of patients treated with the
Cam Vision Stimulator

1. Strabismic Amblyopia =13

2. Anisometropic Amblyopia = 7
3. Combined Strabismic/Anisometropic

Amblyopia =13

4. Depriviation Amblyopia =3

TOTAL =36

All the patients who attended for treatment

had:

1. Full ophthalmological examination, including a
cycloplegic refraction.

2. Visual acuity with a linear chart and a near
vision test. '

3. Assessment of the tixation pattern.

4. Assessment of the binocular state,

* Choice of treatment discs was determined by
assessing the contrast threshold with the square
wave gratings. One disc above, and all discs below
the threshold were used in the treatment sessions.
We have since noted that use of all discs is advised.
It is possible that the results may have been differ-
ent if' all gratings had been used. Treaiment time
varied according fo the concentration of the
patient. No patient had treatment of under cne
minute per disc.

Results of treatment TABLE 2
No. No. No.
TYPES Previously Occluded with Improved V.A,  Showing Improvement
1. Strabismic Amblyopia Distance / Near
S 13 10 5 f 4 6
2. Anis%metropic Amblyopia s 6 6 .
3. Combined Strabismic/Anisometropic
Amblyopia
13y ; 9 6 [ 6 6
4, Depr;vation Amblyopia ; . / . )
Total 36 TOTAL = 19 (52%)

RESULTS OF TREATMENT WITH TFHE CAM \SISION STIMULATOR

ROM SYDMNEY EYE HOSPITAL

No occlusion was worn in between treatment
sessions. Treatments were given weekly in most
cases, and the visual acuity assessed at the end of
each session. Treatment was discontinued when no
further improvement was gained. The patients
were reassessed after an interval of one month
without treatment.

In assessing the results, “improvement™ is EI
defined as improvement in the distance visual
acuity of ONE LINE or more as assessed on a
linear vision chart, or one grade of near vision. 27
patients had had previous treatment but precise
details of the response to conventional ccclusion
is not now available. Table 2 shows the resulis.

It can be seen that 17 patients did not improve
at all. 19 patients showed some improvement. The
greatest amount of improvement was in the
patients’ near vision, where there was an average of
2.3 near grades, as compared with the distance
vision where there was an average of 1.6 lines of
improvement recorded. 64% of the patients were
between 69 years of age. Normally the prognosis
in such a group would be poor for 100% improve-
ment, soitis felt that these results are encouraging.

In conclusion, the orthoptists using the Cam
Vision Stimulator found it simple to administer,
and the treatment sessions were enjoyed by the
patients. Many parents found attending for treat-
ment sessions less traumatic than battling with a
patch at home. This is perhaps significant when
dealing with older children.
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Abstract

The results of treatment by acclusion and the Cam Stimufator in 12 cases of eccentric fixation were
studied. Inverse occlusion disrupted fixation in all convergent deviations within 3 months and its
effect on visual acuity was varied. Mixed and direct occlusion improved both visual acuity and fixation

pattern in most patients.

Key words
Eccentric fixation, acclusion, Cam Stimulator.

Aim
The aim of this paper is to:

1) study the methods and the results of orthoptic
treatment in twelve cases of eccentric fixation.

2) examine the individual forms of treatment,
especially inverse occlusion and direct occlusion.
Alse to briefly examine mixed occlusion,
including red filter treatment, gradual fixing
eye occlusion and the Cam stimulator,

3) see the effects of each major form of treatment
on visual acuity and the fixation pattern

4 observe the effects of age and co-operation on
treatment

5) evaluate the degree of improvement in visual
acuity and fixation in each patient.

Eccentric fixation: a uniccular condition in which
there is fixation of an object by an area other than
the fovea. The area adopts principal visual direc-
tion, except in eccentric viewing, where the fovea
maintains straight ahead projection.

Selection of patients

1) Patients treated by both inverse and direct
occlusion were chosen

2) Patients of varying ages were selected

3) Completed cases were preferred, but this was
not always possible and several patients used
here are still continuing treatment

4) Personal participation was limited since most
treatment was extended over months and some-
times years. Information gained was therefore
predominantly from orthoptic records.

Methods
Bach orthoptic record was examined for:

. Age at first visit

. Sex

. Type of deviation and size

. Initial and final fixation

. Initial and final V.A.

The full treatment was recorded, including the

type of occlusion and the duration of treatment.

The results of treatment were recorded in terms
of fixation and visual acuity. The onset of the
condition could not be recorded due to inadequate
information. The area of fixation was recorded in
the usual terms of central, parafoveal, paramacular
and peripheral fixation. Fixation was recorded as
steady, unsteady, or wavering.

The area of fixation could be:

1) congruous and correspond to the direction of
the deviation, i.e. nasal in a convergent devia-
tion and temporal in a divergent deviation

2) paradoxical, i.e. nasal point used in a divergent
deviation.

In Figure 1 the twelve responses to inverse
occlusion are plotted in relation to time.

W Wb e

Page 14




Australian Orthoptic Journal,
1979-80, vol. 17

ORTHOPTIC TREATMENT IN TWELVE CASES OF
ECCENTRIC FIXATION

FIGURE 1 FIGURE 2
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This fig. shows that:

1. One patient assumed central fixation, nine
patients showed disrupted fixation patterns,
and in two the area used for fixation remained
unchanged.

Inverse occlusion was effective in breaking
down the fixation pattern in 10 out of 12 cases.
All convergent deviations responded well to
inverse occlusion, whereas the two divergent
deviations failed to respond.

2. The results were evident in 3 months or less,
supporting the views of Duke Elder' and Lyle
and Wybar?® that three months is long enough
to ascertain the effects of inverse occlusion,

3. Age did not seem to influence the response to
inverse occlusion. The only patient to achieve
central fixation being 7 years old. However it is
difficult to draw conelusions without additional
data concerning onset of the condition.

Mixed Qcclusion
Mixed or gradual fixing eye occlusion was
used in this study in several instances. It is an
intermediate step between inverse and direct
occlusion.
The functions of mixed occlusion are:
1. To allow fixation to become central and steady
2. To gradually prepare the patient for direct
occlusion
3. To aveid the danger and inconvenience of
direct occlusion where V. A, is too poor.
4. To improve V.A. :
Figure 2 shows the cumulative effect of each type
of occlusion, i.e. INVERSE, MIXED and DIRECT
on the visual acuity of each patient.

This fig. shows that:
1. The V.A. improved with inverse occlusion in

four cases, remained unchanged in six cases and

worsened in two cases. The effects of inverse

occlusion on V_A. are therefore varied.
2. Mixed occlusion was successful in improving

V.A. where the patient was cooperative. Patient

3 was not cooperative and showed no improve-

ment with mixed occlusion.

3. Direct occlusion improved V.A. in afl cases.
4. Alternate occlusion — used in Case 1 following

direct occlusion improved V.A.

5. In Case 12 the Cam stimulator improved V. A,
following direct occlusion,

The effects of mixed and direct occlusion on
fixation followed a pattern similar to that found in
V.A. improvement.

Mixed occlusion improved fixation slightly in
all cases where the patient was co-operative.

Direct occlusion improved fixation in 10 pat-
ients, four of these assuming central fixation. In
one patient the fixation pattern remained un-
changed and fixation in one patient became
further eccentric.

Alternating occlusion achieved central fixation
in Case 1,

Case 11, a divergent deviation, assumed central
fixation with direct occlusion, whereas inverse
occlusion had been unsuccessful. Patient 12,
divergent also, showed a very slight improvement
in fixation after two sessions on the Cam Stimu-
lator.

Figure 3 represents the improvement in V.A. in
cases of central and non central fixation. The
lower point represents initial VA and the higher
one final VA,

The fig. shows that:

1. V.A. improved in all cases. All patients com-
menced with 6/36 or worse vision and improv-
ed to 6/24 or better, except two.
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VISUAL ACUITY
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2. V.A. achieved by central fixation was generally
hetter than that of non central fixation.

3. Age showed little effect on results obtained in
central fixation. Age did seem to reduce the
efficacy of treatment in non central fixation.

4. The two cases with divergent deviation showed

differing results. Case 11 assumed central

fixation and improved in V.A. by 4 lines from

6/60 to 6/12. Cases 12 did not take up central

fixation, but showed an improvement in V.A.

of 3 lines from 6/60 to 6/18.

CONCLUSION
1. Inverse Occlusion

1) In this study, inverse occlusion has been
shown to be useful in disrupting the eccen-
tric fixation pattern in convergent squint
only — these numbering 10 out of 12 cases
studied.

2} The results of inverse occlusion were evident
in 3 months or less and therefore longer
periods of occlusion may not be necessary,

3) Age did not seem to affect the results of

Australian Orthoptic Journal,
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treatment by inverse occlusion. Ages ranged

from 2% to 8 years of age, with a seven year

old achieving central fixation. This form of

treatment should therefore, according to this

study, not be withheld on the grounds of age
alone.

4) The effect of inverse occlusion on V.A. was
variable with 4 cases showing an improve-
ment. However, the main function of inverse
occlusion is not to improve V.A., but to

. Mixed occlusion, although not used in all cases,
showed improvement in both fixation pattern,
and in V.A., in co-operative patients.

] disrupt the pattern of eccentric fixation.
2

3. Direct occlusion was most effective in improv-

ing VA. in every case. Fixation also improved in
10 out of 12 patients and 4 of these assumed
central fixation.

4. General

1) An overall improvement was evident in all
patients except one. Visual acuity initially
was 6/36 or worse and improved to at least
6/24 or better in all except two patients.

2) Age seemed to decrease improvement in
V.A. in cases of non-disruptable ecceniric
fixation.
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Abstract

It has been found that bilateral eccentric fixation occurs in a significant number of amblyopes. The
literature concerned with this condition and possible actiological factors is reviewed. A retrospective
study of 347 amblyopes was carried out and those patients with bifateral eccentric fixation are
discussed and the possible reasons for this conditions are examined,
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eous fbifateral) microstrabismus.

INTRODUCTION

Eccentric fixation is a well recognised monocu-
lar condition in the amblyopic eye in unilateral
squint. Recently however eccentric fixation as a
purely monocular phenomenon has been
challenged, as case reports of bilateral eccentric
fixation have occurred in the literature. These
cases present a similar clinical picture to unilateral
eccentric fixation, but with persistent sub-normal
vision and eccentric fixation also being found in
the so-called “*sound’ eye.

AIM .

To discuss the relevant literature associated
with bilateral eccentric fixation and review the
results of clinical research of patients with this
condition.

REVIEW OF LITERATURE

von Noorden and Mackenson (62)' first
reported the phenomenon of bilateral eccentric
fixation without strabismus, in cases of long-
standing bimacular disease. The loss of macular
function creates the need to fix with an area out-
side the central scotoma so that, with time, the
principal visual direction and motor behaviour
may become associated with the extrafoveal area.

von Noorden (63)* was the first to describe
two cases of bilateral eccentric fixation with strab-
ismus, in the absence of organic macular disease.

The phenomenon was further described by
Hermann and Priestley (65)° who speculated that
in certain cases, amblyopia and eccentric fixation
is a bilateral disease in which bifoveal instability is
present in both eyes, but with only one eye
becoming significantly amblyopic.

Malik et al (68 & 72)*° postulated that neon-
atal macular haemorrhage could lead to bilateral
eccentric fixation and felt that the original lesion
recovers structurally but leaves a functional defect
which is then amenable to treatment.

Bilateral eccentric fixation has also been
reported by Gupta .and Sood (73)%, in the
presence of microstrabismus with identity -- where
there is no demonstrable squint on cover test, but
eccentric fixation is present.

Mein (75)7 commented that if “bilateral eccen-
tric fixation does occur in cases of bilateral
amblyopia without a manifest strabismus on cover
test, and with demonstrable binocular single
vision, then it would appear that microtropia with
identity can occur bilaterally and is not confined
to one eye.”

METHOD

A retrospective study of patients attending the
Orthoptic Clinic at the Sydney Eye Hospital over
an 8 month period was carried out. During this
period, a total of 347 amblyopes were seen, of
which 45 had bilateral eccentric fixation.
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These patients were given a routine ophthal-
mological examination including atropine or cyclo-
plegic refraction and fundus check. A routine
orthoptic examination” was also given, including
visuscopy which was performed on all patients by
at least two orthopiists and was repeated on succ-
essive visits. BOTH eyes were subjected to very
careful scrutiny.

Special tests were performed on some of these
patients, including dark adapted visual acuity with
the neutral density filter, coloux vision with either
the Ishihara or Matshubara Colour Vision Tests,
Haidinger’s Brushes and Visual Evoked Response.

Treatment, including glasses, occlusion, surgery,
was given where indicated. No pleoptic treatment
was given.

RESULTS.

OFf the 347 amblyopes (i.c. those patients with
6/9 or less vision) 149 (42.9%) had bilateral
amblyopia and 45 had bilateral eccentric fixation.
4 cases were excluded as the vision in one eye was
6/5 and another 2 cases werc excluded because of
the presence of pathology, leaving a total of 39
cases (11.2%). Since this survey was completed a
further 8 cases have been seen, giving a total of
47 cases with bilateral gccentiric fixation.

Sex Distribution.
Of the 47 cases, 30 (64%) were female and 17
(36%) were male.

Age Distribution.

The age range of patients at their first visit was
from 5 months to 27 years. The average age at first
attendance was 6 years.

Refractive Error.

This has been taken in térms of retinoscopy for
use in this paper because it has been found that
the glasses ordered do not necessarily reflect the
amount of error present. Refractive errors have
been taken as the spherical equivalent (the sum of
the power of the spherical lens plus half of the
power of the cylinder) for use in the tables and
figures below.

TABLE 1
REFRACTIVE ERROR
(by retinescopy — unknown in 12 eyes)
amount of error no. of eyes Y%age
+6.25 and over 36 43.9
+2.25 to +6.00 30 36.6
—2.00 to +2.00 9 11.0
—2.25 to —6.00 4 4.9
—6.25 and over 3 3.6

Australian Orthoptic Journal,
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It can be seen in Table 1 that the majority of
eyes have a refractive error in the higher plus
range.

Astigmatism of 1.25 dioptres or more was
present in 32 eyes.

Anisometropia of 2 dioptres of more was
present in 8 patients.

Type of Strabismus.

32 cases (68%) had convergent squint — 18 of
which were microsquint

8 cases (17%) had divergent squint — 5 of which
were microsquint

2 cases (4%) had no demonstrable squint

5 cases (11%) had simultaneous squint (see
comment below)

FIG.1
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VISUAL ACUITY (BEST ACHIEVED)

Visual Acuity.

Figure 1 shows the distribution of the final
(best achieved) visual acuity. It can be seen that
83% of eyes had an acuity of 6/12 or better, in
fact 62% had 6/9 or better, showing that there can
be a significant incidence of eccentric fixation
even with higher levels of vision.

Figures 2 and 3 show the correspondence
between:
i) the final visual acuity and the age at first
correction
ii) the final visual acuity and the degree-of error.
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It can be seen from both the above that there is
no direct relationship between the best achieved
acuity and either of the other two variables.

Fixation.

Parafoveal — 62 eyes (66%) — 5 with nystagmus
Macular — 27 eyes (29%) — 10 with nystagmus
Paramacular — 2 eyes (2%)

greater than paramacular — 3 eyes (3%) — 2 with
nystagmus

Special Tests.

The special tests as mentioned before were
performed on some of these patients, none of
whom gave conclusively abnormal results.

Comment.

Several patients have initially presented with
a unilateral microstrabismus with bilateral ambly-
opia and eccentric fixation. These patients have
shown a most unusual response when following
occlusion they demonstrated a bilateral or simul-
tanecus microstrabismus, usually greater in the
more amblyopic eye. In accordance with Mein
(75)7 a microtropia with identity could also
exist in the better eye, as there is eccentric fixa-
tion in the absence of any demonstrable squint.
Hermann and Priestley’s concept of bifoveal
instability could explain the phenomenon of bi-
lateral squint where following occlusion of the
better eye the latent instability and any under-
lying deviation could become manifest resulting in
a bilateral squint. After cessation of occlusion,
most patients reverted to their original squinting
pattern.

DISCUSSION.

Hermann and Priestiey (65)° stated that in a
large series of amblyopes, about 10% will show
bilateral eccentric fixation and amblyopia. Malik
er al (68 & 72)*+° found similar figures of 8.5%
and 9.8% respectively. The figure found in this
survey — 11.2% — corresponds closely with these. -

There have been several possible theories as to
the aetiology of bilateral eccentric fixation.

Pathology.

1. Neonatal Macular Haemorrhage — Malik et al.
(68 & 72)*5° suggested that macular haemorrhage
at birth, which later resolved structurally, could
leave a functional defect and therefore decreased
foveal semsitivity. Enoch (59)® put forward the
theory of receptor amblyopia caused by malorien-
tation of the foveal receptors. Burian (59)° in his

Australian Orthoptic Journal,
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discussion of that paper, suggested that this mal-
orientation could be as a result of necnatal macular
haemorrhage. Surveys have been carried out since
then by von Noorden ef al (73)'° and Lowes
et al. (76)'! with 4-5 year follow-ups of children
with this condition. The findings in both reports
gave no support to the existence of organic
amblyopia or strabismus following neonatal
macular haemorrhage.

2. Foveal Hypoplasia — Duke Elder!? states that
decreased visual acuity may be partly due to a lack
of retinal development, e.g. foveal hypoplasia.
This condition is usually associated with other eye
disorders (albinism, aniridia) however, there have
been rare reports of isolated foveal hypoplasia,
unassociated with these conditions. Curren and
Robb (76)'* and Yoshizumi er al. (79)'* found
that in these cases the following characteristics
Were seen:

i) decreased or absent foveal reflex

ii) poorly defined pigmentation in the macular
area

iii) abnormally small vessel-free area

iv) bilaterally reduced vision

v) noticeable nystagmus.

In this present series of bilateral eccentric fixators

the above characteristics were found in 14 cases

(29.8%) as follows:

i) decreased or absent foveal reflex — 10 eyes
—10.6%

ii} poorly defined macular — 5 eyes — 5.3%

iii) small vessel-free arca — 4 eyes — 4.3%

iv) bilaterally reduced vision — all cases

v) nystagmus — 14 eyes — 14.9% — present on
visuscopy.

Thus in some cases of amblyopia, this condition

may exist in lesser degrees, with reduced vision

being the most obvious manifestation. Duke

Elder!?® states that this condition may occur in

cases of high hypermetropia.

Refractive Error. (Ametropic Amblyopia)

1. Duke Elder'? states that vision may remain at
a sub-normal level when refractive errors are not
corrected until late in childhood. However, in
reference to Figures 2 and 3 it can be seen that
there appears to be no direct relationship between
the best vision achieved and either the degree of
error or the age at first correction. Abraham (64)' ¢
found that most patients in his survey achieved 2
visual level of 6/9, when a significant refractive
error was present. However, this level of acuity can
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still be classified as amblyopia and there is still a
high possibility of eccentric fixation being present.
In this survey, 40 (85%) of patients had 6/9 or
befter vision in one or both eyes, in the presence
of bilateral eccentric fixation.

2. Hill and Ikeda (71)' 7 reported on experiments
performed on cats to test the respomse charact-
eristics of retinal ganglion cells to focussed and
blurred imagery. On testing the receptive field of
an individual ganglion cell under focussed circum-
stances, they found that sensitivity was greatest
at the field centre and declined markedly with
increasing eccentricity. The cats were then tested
with increasing powers of pius and minus lenses in
front of the eye. As the power (refractive error)
increased, the central responsiveness of the recep-
tive field declined and the field periphery became
relatively more active. In further experiments,
Ikeda and Wright (74)!® found that the ganglion
cells in the central area of the retina behave
slightly differently. Not only does the responsive-
ness of the field centre decrease, but also that of
the periphery, to the point where the cell will no
longer respond. They found that the response of
these cells can be abolished altogether by only a
small error of refraction (usually less than 8
dioptres). ) ,

In other words the foveal necurones in the retina
require well focussed stimuli in order to respond
effectively. If the same characteristics apply to
human ganglion cells, this could possibly result in
eccentric fixation. Higher refractive errors could
play an important part in the aetiology of bilateral
eccentric fixation as shown in this survey where
44% of eyes had a retinoscopy of over +6.25
dioptres and a further 8.5% had a retinoscopy of
over —2.25 dioptres.

Is 6/6 normal vision?

An observation made by Hermann and Priestley
(65)° was that the fixing eye of an amblyope, on
critical examination, often does not have steady
foveal fixation, but rather is unsteady central or
parafoveal. They also noted that 6/6 or better
vision is rarely reached in the “normal” eye of an
amblyope. In this present study, only 50% of
amblyopes had steady central fixation in the
“normal” eye, and 50% had unsteady or eccentric
fixation. Only 197 cases (56.7%) had 6/6 vision or
better in the “normal” eye. The significance of
this figure is shown when compared to the stat-
istics of a series of normals taken from Brown and
Jones (77)'? where 86.9% of children tested had
6/6 or better vision in one or both eyes.

BILATERAL ECCENTRIC FIXATION — FACT OR FIXATION?

Kandel ef al. (77)*° stated that in a group of
amblyopes, the dominant eye frequently demon-
strates 2 minute amount of eccentricity that is not
found in a group of normal eyes. They found that
in most normal subjects with central fixation the
foveal %cuity was 6/4, and therefore superior to
the generally accepted standard of 6/6, This being
the case, a visual standard of 6/6 could still be
attained in the presence of eccentric fixation as
can be seen in this survey where 36% of patients
with bilateral eccentric fixation had 6/6 vision
one eye, The observer should therefore not-assume
central fixation to be the case without very careful
scrutiny, irrespective of vision.

CONCLUSION.

It is apparent that critical examination of the
fixation pattern of BOTH eyes of an amblyope,
reveals a significant incidence of bilateral eccentric
fixation (11.2%). '

Various theories have been postulated to
explain this phenomenon.

Neonatal macular haemorrhage has been cited
as a possible cause however, surveys following up
babies with this condition have found no results
to support this theory.

Lack of retinal development, e.g. foveal hypo-
plasia, could explain bilateral amblyopia especially
in cases of high hypermetropia (Duke Elder'?)
and the resultant eccentric fixation.

In this survey, the presence of a significant
refractive error could explain the bilateral eccen-
tric fixation in a nmarked number of cases (44%
had a retinoscopy of +6.25 or over). It can be seen
from the results, and Abraham (64)'® also found
that there is no direct relationship between the
best achieved vision and the age at first correction.
Thus if a significant refractive error is present,
bilateral. amblyopia and eccentric fixation could
result, even with EARLY correction. Experiments
conducted by Hill and Ikeda (71)' 7 and Ikeda and
Wright (74)!® could possibly explain how this
eccentric fixation results when higher refractive
errors are present,

" Following Mein (75)7, if bilateral eccentric
fixation is present even if there is no demonstrable
squint, microtropia with identity could be a bilat-
eral phenomenon. As some patients have shown in
this survey, it is possible even to have a simultan-
eous or bilateral microtropia.

A question that arises is whether the “normal”
eye of an amblyope is the same as the normal eye
of a normal subject. Kandel e al. (77)*° have
shown that a normal eye’s fovea can attain a visual

Page 21



BILATERAL ECCENTRIC FIXATION — FACT OR FIXATION?

level of 6/4. Therefore, the previously accepted
standard of 6/6 could still be achieved in the
presence of eccentric fixation. In the light of this
study, it would seem apparent that the fixation
pattern of BOTH eyes of an amblyope should be
carefully examined and re-checked at each visit,
irrespective of visual acuity.

Thus in the amblyopic patients we treat, can we
make the assumption of “normal” and “ambly-
opic™ eye? Also I feel that the criteria of “fixing”
eye and “normal vision = 6/6" should be challenged.
“ “I*wish™to thank my colleagues for making their
patients available for this survey and for their help
in preparing this paper. I would also like to thank
Dr J., Hornbrook for arranging for a Medlars
Search, which proved so valuable in my research.
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CASE REPORT: BILATERAL MICROTROPIA WITHOUT IDENTITY

Jane Pardey, Assoc., Dip. O. {Cumb.) D.O.B.A.
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Abstract

The fixating pattern of the deviating eye in microtropia and its application to bilateral eccentric fixa-
tion is discussed. A case of bilateral microtropia with bilateral eccentric fixation, with the results of

standard and additional tests is presented.

Key words
Microtropia, bilateral eccentric fixation.

Lang! has described three types of fixation

pattern of the deviating eye in microtropia:

i)  central fixation

il)  eccentric fixation without identity with the
angle of anomaly (i.e. there is an incom-
plete movement to cover test)

ifi} eccentric fixation with identity (i.e. there is
no movement to cover test)

When considering bilateral eccentric fixation,
Mein? stated “If bilateral eccentric fixation does
occur in cases of bilateral amblyopia without a
manifest deviation on cover test and with demon-
strable binocular single vision, then it would
appear that microtropia with identity can occur
bilaterally and is not confined to one eye as hither-
to described by von Noorden and other authors™.

Recently we have observed several patients who
have demonstrated bilatgral-microtropia without
identity, that is, a movement can be detected
when either eye takes up fixation on cover test
without maintaining this fixation. Some of these
deviations have become obvious only after occlus-
ion of the “fixing” eye in cases of bilateral eccen-
tric fixation, -

The aim of this paper is to present a case of
bilateral microtropia and eccentric fixation
without identity.

Master D.B., age 7 years, presented at Sydney
Eye Hospital, as, on medical examination at a
receiving centre, he was found to have reduced
vision in each eye. He was referred for refraction
to the general clinic and then to the orthoptic
clinic for assessment and supervision of treatment,

No accurate history was available as the child
was a ward of the state. The patient said that he

had previously worn glasses but had lost them.

Examination

After refraction under cycloplegia, glasses
(R—3.75/43.75 x 105, L-2.75/+1.75 x 80) were
ordered and worn. Fundj and discs were normal.

Cover test with glasses revealed a R micro-
esotropia with a simultaneous L microesotropia.
QOcular movements and convergence were normal.
Stereopsis measured 50 seconds of arc on the
Titmus stereo test. Visual acuity, with glasses was
R6/9 (part), N8, and L6/6 (slowly), N6. On
monocular visuscopy the right eye was fixing para-
foveally in the temporal inferior area, and the left
eye was fixing parafoveally in the nasal inferior
area. The 44 test proved inconclusive.

Left lens occlusion {2 hours per day) was
ordered to try to improve the right visual acuity,
but was discontinued when the vision failed to
improve.

During the following months of observation,
some more specialised tests were performed.

Fields were full to confrontation testing.
Haidinger’s brushes were projected nasally with
each eye. The Farnsworth Munsell 100 Hue Colour
Test was within normal limits.

At the last visit, ten months after the first, the
results of the orthoptic examination (including
visual acuity) were unchanged. The responses to
the tests were confirmed by my colleagues in the
orthoptic department.

REFERENCES
1. Il_.éQGI\ET’G, 1. “Microtropia™ Arch. Ophthalmol. 81:758

2. MEIN, J. “Bilateral Eccentric Fixation™ Brit. Qrth.
J.32:14-20. 1975.

Page 23




AN EVALUATION O
E OF

F PROXIMAL CONVERGENCE
BY THE USE OF INFRA-RED P

HOTOGRAPHY

Australian Orthoptic Journai,
1979-80, Vol, 17

AN EVALUATION OF PROXIMAL CONVERGENCE BY THE USE OF

INFRA-RED PHOTOGRAPHY
Elaine Cornell, D.O.B.A.

Lecturer in Orthoptics, Cumberland College of Health Sciences, Lidcombe, N.S.W.

Reg Mitchell, B.Sc., M.Sc., M.Ed.,[Hons}

Senior Lecturer in the Department of Behavioural and General Studies, Cumberiand College of

Health Sciences, Lidcombe, N.S.W.

Abstract

Convergence of the eyes was measured photographically in two situations:

i} in narmal illumination, at distances from 50cms to 10cms

i} in the dark, by use of infra-red photography. The subjects were instructed to hold the target at the
abave distances and imagine that they were looking at it

It was demonstrated that the measurements obfained in the fight approximated well with the pre-

dicted hyperbolic curve, the formula C = 2D being adequate enough to account for 98% of the

variability in the measurements.

Measurements in the dark also resulfted in this high degree of agreement with the theoretical curve,
However, comparison of the measurements taken in the dark with those in the light showed that the
convergence response in the absence of visual clues is strong and is frequently in excess of the required
convergence. It is suggested that this is due to proximal convergence which may play a greater role in
the position of the eyes for near than has been demonstrated previously.

Key words

Proximal convergence, AC/A ratio, infra-red photography.

Introduction
The stimuli to a convergence response have

been traditionally described as:

1. Muscle tonus, bringing the eyes from the ana-
tomical positions of rest (i.e. divergence} to the
physiological position of rest (approaching
parallelism)

2. Laterally displaced similar retinal images, stimu-

lating & corrective fusional vergence reponse

3. Accommodation, stimulating a convergence
response. The amount of convergence (in prism
dioptres) per -dioptre of accommodation is
expressed as the AC/A ratio.

4. Knowledge of proximity, stimulating conver-
gence in response to the perceived nearness of
an object.

Tonic convergence is usually considered to be
constant throughout standard clinical measure-
ments and these measurements usually include dis-
sociation to prevent fusion. Therefore the two var-
iables in the difference between distance and near
deviations must be accommodative convergence
and proximal convergence.

However, when considering the near deviation,
any change is often attributed to the AC/A ratio
alone. If the deviation is more convergent for near
the AC/A ratio is considered to be high, and low
if the deviation is less convergent for near!
However, Rubie? reports that there appears to be
little correlation, in many cases, between the
AC/A ratio measured by the gradient method and
that predicted by a comparison between distance
and near deviations.

This study investigated the position of the eyes
when, by the absence of visual clues, a direct
stimulus to accommodation is also eliminated. The
resulting convergence is considered to be proximal
convergence.

Many studies have been made on the AC/A
ratio, giving it a value of approximately 3.5 to 4
prism dioptres per dioptre of accommodation®.

Proximal convergence has received far less
investigation, but at least three different ways of
measuring it have been described.;

1. By comparison of the AC/A ratio measured by
the ‘heterophoria’ and ‘gradient’ methods*»®
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The distance and near deviations are compared
to determine any additional convergence for
near (heterophoria method). Since this method
must include some proximal convergence, that
measurement taken at a fixed distance but with
accommodation altered by the use of lenses
{gradient method) is subtracted to give a meas-
urement of that induced by nearness only. Such
studies give a value of proximal convergence of
approximately 14 at one metre.

However, a criticism must be made of this
method of determination. It assumes that the
effects of accommodative convergence and
proximal convergence must be summative,ie.
that each stimulus contributes a certain amount
of convergence and that the two can be added
to give the final convergence measurement.
There are many physiological systems in which
two stimuli may act together to produce a
common response. However, should each stimu-
lus act individually the sum tofal of the
responses may be in excess of the response if
they act together. For example, the eyes make
a saccadic movement to the side in response to
a combined acoustic and visual stimulus, how-
ever the speed and accuracy of this movement
will be much the same if only one stimulus was
operating. [t would seem that proximal con-
vergence should be measured directly to eval-
uate its effect and not by the subtraction of
the effect of the AC/A ratio.

2. By comparison of major amblyoscope meas-
urements with the distance prism and cover test
aneasurements. This may be termed instrumen-
tal convergence (which cannot be expressed as a
unit per unit of distance}. This response has
been found to-be highest in patients with eso-
tropia, but that the method undervalued the
near response if compared with that determined
by the heterophoria and gradient methods®.

3. By determining the convergence response when
accommodative requirements are eliminated by
plus lenses, as described by Schapero and Levy” .
The authors found that proximal convergence
had a value of approximately 34 at one metre.
The response per unit of distance decreased at
closer range, being 4.62 at 33cms.

It appeared that proximal convergence did not
show a linear relationship to the reciprocal of
the distance {in metres) as accommodative con-
vergence shows to each unit of accommodation.
A criticism can also be made of this, and other
similar methods in that the relaxation of
accommodation through plus lenses is difficult,

AN EVALUATION OF PROXIMAL CONVERGENCE
BY THE USE OF INFRA-RED PHOTOGRAPHY
and has been found to be even less accurate and
efficient than accommodation induced by

minus lenses? % .

The fact that presbyopes do not show an
increase in exophoria for near with the onset of
presbyopia although their ability to accommodate
is reduced, is a well known clinical finding and has
been demonstrated by Sheedy and Saladin® . They,
and others!® have suggested that this is due to the
fact that the presbyope still attempts to accom-
modate, bringing about the required convergence.
However, such an accommodative response would
have to be remarkably accurate to give the stable
near readings usually found, and such accuracy has
been found to be lacking when a blurred image is
received®. Moreover, presbyopes are normally
wearing a near addition so that a clear image is
received, giving no accommodative stimulus.

Brienin and Chin'', by studying the accom-
modative response in presbyopes, found that their
subjects accepted blur and did not make excessive
attempts to accommodate.

One could conclude that, if convergence for
near is not provided by accommodative conver-
gence, then proximal convergence may play a sig-
nificant role.

To study the effects of proximal convergence,
one should ideally have a situation where all stimuli
to accommodation and fusion are absent. One way
of achieving this is to evaluate convergence
induced by non-visual stimuli, in total darkness.
This is possible by the use of infra red photography
and was used in the following study.

Method

1. Normal photographs (i.e. in the light) were
taken of & subjects converging at the specific
distances of 50cm, 33.3cm, 25cm, 20cm,
16.6¢cm, 12.5cm and 10cm. (ie. 1/2, 1/3, 1/4,
1/5, 1/6, 1/8, 1/10 meires). (See Figure 1)
All of the subjects were non presbyopic with
bifoveal fixation at each distance.

2. The photographs were enlarged and the inter-
limbal distance was measured. As each subject
was fixing bifoveally it was assumed that such a
measurement could be directly related to the
known convergence at each particular distance.
Because the inter pupillary distance varied
between subjects the amount of convergence in
metre angles (M.A.) is shown on the ordinate of
the graph, remembering that a metre angle
refers to the convergence of exch eye at one
metre, therefore total convergence at one metre
is actually 2 M.A.*"' The average I.P.D. of the
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subjects was 6.2cms and the equivalent conver-
gence in prism dioptres is included in brackets.
Because this method proved to be a suitable
way of measuring convergence (see results) the
resultant measurements could then be used as a
basis on which to evaluate those measurements
taken in the dark.

3. The photographs were repeated at exactly the
same distance in total darkness, using infra red
photography, whilst the subjects were asked to
reach out and touch the target and imagine that
they were looking at it. (Figure 2)

Therefore the only clues to its distance were
from the proprioceptive receptors in the arm.
Surprisingly, most subjects, although unsure of
their ability to do this when it was first
explained, found that it did not seem to be diff-
icult to perform. The head was kept steady by a
head rest.

4. The resulting photographs were enlarged to
exactly the same amount as those taken in the
light. Again, the interlimbal distance was meas-
ured, and by comparing it with that obtained in
the light, the proximal convergence could be
measured.

Results

Measurements in light were obtained whilst
fusion was acting. These data were converted to
metre angles and plotted against the distance from
the eyes, in centimetres, of the target. The results
of this plot can be seen, along with the curve of
best fit, in Figure 3.
" The parabolic curve of best fit, shown in Figure
3, has, as its equation

Cl = 3.3

1
D +0.05 W

where C' is the convergence in metre angles, and

D is the distance of the object from the eyes in

metres.
As pointed out earlier the theoretical curve is

C=2/D ’ (2)
but comparison of the mean observed convergence
measurements with those predicted from equation
(2) yielded a correlation coefficient of 0.09
(p < 0.005). Thus, variations between values
obtained from equations (1) and (2) for the same
value of D being significantly different due to any-
thing other than chance has probability of 1/200
for the specified range of D, i.e. less than 0.50
metres. Differences between the observed values of
C and the theoretical values of C are consequently
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FIGURE 3 GCONVERGENCE IN THE LIGHT

well within the bounds permitted by sampling
e1rofr.

Data obtained from measurements of conver-
gence in the dark are plotted in Figure 4 and 5. In
Figure 4 the curve of best fit, parabolic, has been
drawn along with that obtained for convergence in
the light. The equation of the latter is given above,
equation (1}, while the equation of the former is

1_ _ 2.58

c y +0.05 3)

The mean values with standard deviations for each

distance are shown in Figure 6.

Some observations can be noted from the data

presented in Figure 4 and 5:

1. While the curve of best fit is parabolic, there is,
on the part of the subjects, a tendency in the
dark to show a stronger convergence response
for distances 50cm — 12 cm. For distances less
than 12cm the “dark™ response is more reduced.
Although, overall, showing a greater response
than for “light” again the values from the
theoretical curve, equation (2) correlate largely
(r =0.99, p <0.005) with the observed mean
values.

+1.318
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2. For individual data obtained in the dark there is
a much wider scatter of values of C' forany 3
given value of D. This can be seen in Figure 4
and is supported by the fact that for predicted
data the error mean square is 0.3741 for the
dark and 0.0632 for the light. Altogether there
does exist a large variability between individuals
in the “dark™ responses, Figure 5 illustrates

variations in the AC/A ratio.

. The pattern of reduced response for close
distances described above is supportive of the
findings of Schapero and Levy®. The fact that
the eyes tend to take up a slight convergent
angle for distance in the absence of visual clues
is a well known fact (space myopia). This may
also be a manifestation of proximal conver-

that within individuals the performance is con-
sistent for each distance (D). Variations
between individuals can be likened to individual

gence as it is probable that the more normal
position of ‘relaxed’ fixation in everyday life is
around 5 — 6 metres, rather than infinity.
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4. For thirteen of the subjects, proximal conver-
gence measured by this technique was, at least
for the further distances, in excess of the
required convergence, although these subjects
did not normally show an esophoria. This could
be explained by at least two factors:

i) That proximal convergence is a vigorous
response to nearness which is modified in
the nommal environment by the more
accurate visual clues to proximity such as
perceived size and the relationship of
objects to others. Information derived
from accommodation may also modify its
response.

ii) That the judgement of distance by this
technique, i.e. from proprioceptive clues
from the muscles of the arm, was
inaccurate.

Nevertheless, the dramatic response of conver-
gence in the absence of accommodative clues and
fusion, does indicate a greater importance of
proximal convergence in the near deviation than
has been described by previous techniques.

CONCLUSIONS

Proximal convergence, as measured by the tech-
nique described above, shows stronger response
than previously predicted for near. This conclusion
is supported by the data obtained for distances at
33.3cm (at which near measurements are taken)
which yield a mean convergence of 7.9 M.A.
(24.50) with a standard deviation of 1.79 M.A.
(5.75).

As the distance of the target from the subject is
increased the response is still in excess of that
required at 50cm. This pattern is also repeated for
the distances 25¢m, 20cm and 16cm. For distances
closer than 16cm the mean convergence obtained
was less than that predicted.

Although some variations from what had been
predicted have been obtained, the overall pattern

AN EVALUATION OF PROXIMAL CONVERGENCE
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for proximal convergence agrees with what had
previously been predicted. This paper has pre-
sented a technique whereby measurements can be
obtained in the total absence of visual stimuli.
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Abstract

Proximal convergence in a subject with convergence insufficiency was measured before and after
treatment by a method previously expiained. It was demonstrated that this respanse improved after
treatment. It is suggested that, since proximal convergence is a learned response, it may be more
amenable to training than accommaodative, fusional or tonic convergence.
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Introduction

Orthoptists spend a large proportion of their
time altering a convergence response in patients
with latent or intermittent deviations. The most
common example of this is in cases of convergence
insufficiency, which, as is well known, responds
quickly to convergence training.

However, it is worthwhile to ask exactly what
is improved by these exercises. Arnott and
O’Callaghan’' suggest that the tone of the medial
rectus muscles is improved, and this, indeed, is
the explanation frequently given to patients.
However, if monocular adduction exercises were
given instead of.convergence exercises, the medial
rectus would still be innervated, but it would be
doubtful if convergence would be improved.

Although, in some cases, accommodation which
appears ‘sluggish’ improves with treatment giving
extra accommodative convergence, it is unlikely
that the AC/A ratio is aitered by this treatment.

The most favoured explanation, especially from
orthoptic text books is that the patient’s fusion
range is improved. However, one must be specific
in the use of the term fusion. Fusion, if not innate,
is at least well established during infancy. True
fusion is an involuntary function. The improved
‘fusion’ ranges demonstrated at the synoptophore
or with prisms after training undoubtedly include
voluntary convergence, as the patient consciously
tries to keep the images joined. Fusion may be

allowed to act more efficiently by the remaval of
barriers to its action such as suppression or a
patient’s aversion to convergence, but it is unlikely
that an innate function could be so dramatically
altered by a few exercises at home and in the clinic.

Proximal convergence is obviously a conditioned -
response which develops as we learn from our
expericnce how far away from us objects are.
Proximal convergence is perhaps also evident
in voluntary convergence, as one imagines that an
object is close to the eyes. Certainly, each of these
types of convergence is based on learning, and
could be mote logically altered by simple training.

Although cases of convergence excess are gener-
ally attributed to a high AC/A ratio, von Noorden?
demonstrated that, in a certain proportion of these
cases, the AC/A ratio was normal. He suggested
that there could be an altered response of tonic
convergence for near. However, it is also possible
that proximal convergence could be acting excess-
ively. it has been observed during practice that
some such cases do lose the excessive near conver-
gence after simple relaxation exercises.

The previous paper has described a technique of
evaluating proximal convergence by the use of
infra red photography, so that fusional and accom-
modative clues are eliminated.

This technique was also used to evaluate the
effect of orthoptic treatment on the proximal
response of a subject with convergence insuffic-
iency.
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Method

Photographs were taken, both in the light and,
(by the use of infra red photography) in the dark
of a subject (RG) converging from 50cms to
10cms from the eyes. In the dark, the subject was
told to hold the object and imagine that she was
looking at it. The photographs were enlarged and
the measurements taken of the interlimbal
distance as previously described,

Her response is shown in Figure 1, compared
with the average response in the dark found from
sixteen symptom free subjects, with their upper
and lower limits.
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FIGURE 1 PROXIMAL CONVERGENGCE BEFORE TREATMENT

It is clear that her response was well below even
the lower limits of the symptom free group.

Her convergence near point was 14cms, with a
reduced accommodation amplitude. Her range of
convergence on the synoptophore was from —3°
to +8°.

Standard orthoptic treatment was given, con-
sisting of simple convergence exercises as the
target was brought closer to the eyes, followed by

F ORTHOPTIC TREATMENT

THE INFLUENCE O
ON PROXIMAL CONVERGENCE

_the development of veoluntary convergence and
relative fusion with stereograms.

After treatment her convergence near point was
7.5cms, accommodation was normal, and the
synoptophore range of convergence was —4° to
+20°. Her standard was still below that normally
aimed for, but, since she had been symptom free
for several visits the course of treatment was
stopped.
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FIGURE 2 PROXIMAL CONVERGENCE
BEFORE AND AFTER TREATMENT

Measurements of proximal convergence were
repeated, and are shown in Figure 2. It is obvious
that her proximal response has improved and is
now within the lower limits of the normal popu-
lation. The ‘dropping off® effect at the nearer
distances was not surprising as her convergence
near point was still not well maintained.

Infra red photographs of her proximal conver-
gence before and after treatment are shown in
Figure 3.

Discussion

Orthoptic treatment has altered the proximal
convergence response in this particular subject
with convergence insufficiency.
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Figure 3.

Subject (R.G.) converging to 20 cms (1/5 m) in the light
(top) and attempting to converge to the same distance
before (centre) and after (bottom) treatment.
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i i MAN, P., “Efficacy of Bifocals in the Treatment of
It- is obvious that further cases Sh(.)gld ‘be Accommodative Esotropia” Am. J. Ophthal. 1978,
studied to define mote accurately the modification 85 (6)

of this response from treatment.
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Abstract

Research was undertaken to investigate the pupillary constriction associated with the near reflex and
to demonstrate the effect of darkness upon this reflax. o

It was found that there exists a linear relationship between convergence and pupillary constriction
and that this same relationship is present even in total darkness. It is suggested that it must be eitl;er
proximal or veluntary convergence which is utilised in total darkness to initiate the miosis occurring
on near fixation. The available evidence in literature supports this cenclusion.

Key words

Miosis, near reflex, infra red photography, proximal convergence, voluntary convergence

As a result of recent research ! into the effects
of proximal convergence upon near fixation it has
become apparent that there is scope for inves-
tigation into the related near reflex, in particular
the miosis occurring on near fixation.

Thus the aim of the paper is to investigate the
pupillary constriction associated with accommo-
dation and convergence, and to demonstrate its
effect in the dark.

Normally, when an individual alters fixation
frem a distant object to a near object, the eyes
converge, accommodation takes place, and the
pupils undergo an equal amount of constriction.
This relationship that exists between accommoda-
tion, convergence and miosis is known as the near
reflex, although many authors (including Adler?,
Newell®> and Walsh and Hoyt*) agree that the
relationship is not a true reflex but a synkinesis, as
it is possible to demonstrate miosis when either
convergence or accommodation is abolished. Con-
vergence may be selectively eliminated by the
interposition of base-in prisms before each eye so
that on fixation of a near target accommodation
and miosis occur alone. Accommodation may be
selectively eliminated by placing appropriate
convex lenses before each eye so that, as one con-
verges to a near target, miosis occurs but accom-
modation is inhibited.

Knoll® states that ““‘when the eyes are made to
converge with accommodation kept fixed there is
some pupillary constriction but very small by
comparison with that which would occur were
accommodation permitted to match the conver-
gence”. Knoll expresses the view that it is primar-
ily accommodative convergence which initiates
miosis. According to Alpern, Ellen and Goldsmith$
the pupil continues to constrict even when the
amplitude of accommodation has been exceeded.
They feel that the effort to accommodate is suffic-
ient to cause pupillary constriction.

Marg and Morgan” in 1950 investigated the
proximal pupillary factor in relation to the near
reflex. Under conditions of normal illumination
they found no evidence to support the existence
of such a factor. Morgan’s later research® studied
the pupil size in the ‘dark’ in relation to the near
reflex. However, throughout the experiment the
fixation target was illuminated, with the result
that other factors were present to initiate the
miosis, (i.e. accommodation or convergence).

According to Newell®, the near reflex is related
to vergence movemenis involving the visual
response to the awareness of the nearness of an
object. He states that it may occur without visual
respontse when an individual converges for the
distance he believes the object to be, basing his
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judgement on sound or touch.

Pupillary constriction associated with near fixa-
tion can be observed on presbyopic subjects and
also on uncorrected myopes. Because these indivi-
duals do not utilise accommodation on near fixa-
tion the miosis which results is not associated with
accommodative convergence or even the effort to
accommodate, as in an uncorrected myope. Thus,
when the influence of accommodation and accom-
modative convergence are absent on near fixation
one must consider other factors which may cause
the associated miosis.

It is important to understand that for the

. normal non-presbyopic individual all three com-

ponents of the near reflex must be considered as
being associated in a common function, and it is
only under certain conditions that one may be
seen to be dissociated from the other two.
Parkes ' has defined four stimuli which will
produce the synkinetic near response:
1. a blurred retinal image
2. a stimulation of bitemporal retinal elements
causing diplopia of the near object
3. an awareness of near
4. voluntary convergence
Because the pupils dilate in the dark, it was of
interest to determine the effect of total darkness
on this response. Alder'' states that “this con-
traction (of the pupils) is independant of any
change in illumination.”

Method
Nine subjects for study were selected. One
could argue that accommodation or convergence

RELATIVE DIAMETER OF THE PUPIL
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anomalies may invalidate the results obtained and
thus nullify any conclusions which may be drawn.
However, to eliminate this possibility as far as
possible, each subject chosen had normal conver-
gence and accommodation. On this basis I have
then assumed that the pupils of each subject gave a
normal response on near fixation.

Procedure

The subject was seated at a table and requested
to place his chin on a chin rest with his forehead
against a bar, in an attempt to keep the subject as
still as possible, in order to obtain the greatest
consistency in the measurements recorded
throughout the experiment,

A fixation target, the letter O, was then placed
at distances varying between 50 and 10 centi-
metres from the subjects’ eyes (50, 33, 25, 20,
16.5, 12.5, 10 cms). Initially, in normal illumina-
tion the subject was instructed to fixate the target
at each fixation distance and a photographic
record was obtained following the method
described by Cornell'. The procedure was then
repeated utilising infra-red photography after the
subject had been dark adapted for several minutes.
In total darkness the fixation target was invisible
to the subject who lacked any form of visual
stimulus to aid the location of the target. The
subject was instructed to reach out and to grasp
the target and then to imagine he was looking at
it. With the absence of visual clues the subject was
reliant upon proprioceptive information to locate
the target in space relative to the body.
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AVERAGE CONVERGENCE IN PRISM DIOPTRES — [N THE LIGHT
Figure 1. “Pupillary diameter vs convergence in the light™
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By taking into account each subjects’ inter-
pupillary distance it was possible to calculate the
amount of convergence which each subject utilised
at each fixation distance in the light. By projecting
‘the slides it was possible to obtain a measurement
of the pupil diameter at each distance. The basic
trend revealed by Figure 1 corresponds with our
current knowledge of the miosis associated with
near fixation. Overall as the eyes become more
convergent the pupillary constriction increases.

A linear relationship was found to exist

e
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between the two variables studied. The gradient
of the line was found to be -0.011. (y =mx + b).
Knowing the equation and gradient of the line it
was possible to compute points to give a line of
best fit, and when compared to the mean values,
they proved to be correct to at lsast one decimal
place.

The readings obtained in the dark for each sub-
ject were plotted on their individual graphs in the
light, and it was possible to calculate the amount
of convergence induced.
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Figure 2. “Pupillary diameter vs convergence in the dark™
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AVERAGE CONVERGENCE IN PRISM DIOCTRES — IN THE LIGHT AND DARK
Figure 3. “Pupillary diameter vs. average curves in the light and dark”
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This graph shows the mean values for the nine
subjects in the dark, Although the pupillary dia-
meters are seen to be proportionately larger in the
dark, if one superimposes the two graphs repres-
enting the average values in the light and dark,
it can be clearly seen that there is a high correla-
tion between the two (Figure 3),

The results in the dark revealed a linear relation-
ship between the two variables. The gradient of
the line was found to —0.013. Comparing the two
gradients —0,011 (light) and —0.013 (dark} shows
that they are the same to two decimal places.

Thus evidence exists to support the supposition
that the nearreflex operates even in total darkness,
which also confirms Adler’s statement that the
near reflex is not dependant upon constant illumi-
nation. However, what remains to be discovered is
the mechanism which stimulates miosis in the
dark, It is possible that one can exclude accommo-
dation and its associated convergence on the basis
that in the dark the subject was not visually stimu-
lated, and therefore, could not perceive blur.
Finally, fusional convergence may also be excluded
on the basis that in the dark fusion was not stimu-
lated. Hence voluntary and proximal convergence
factors remain as the omly factors which we can
utilise to initiate miosis on near fixation in total
darkness.
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Abstract

The influence of the AC/A ratio on the difference between the distance and near deviation is investi-
gated in 248 cases. It is found that the AC/A ratio provides a moderately accurate predictor of the
niear deviation (t 102) in cases who are orthophoric at 6m. For all other cases it is of no value. The

near deviation in most cases was more convergent than that predicted by the AC/A ratio,

Key words
AC/A ratio, near deviation,

Introduction

It is commonly noted in literature and in
clinical practice that the AC/A ratio can be deter-
mined by observing the change in deviation from
distance fixation to near fixation. For example, it
has been stated that “when the measurement for
distance and near is equal, the AC/A ratio is
normal, when it is greater for distance than near
the AC/A ratio is low, and when it is greater for
near than distance the AC/A ratio is high».!

In the following paper 248 cases were investi-
gated to evaluate the significance the AC/A ratio
has upon the variation in angle of deviation from
distance to near fixation,

Method

On all patients seen the AC/A ratio was calcu-
lated at the synoptophore by the gradient method.
This method was chosen as it gives an accurate
estimation of the AC/A ratio®. Being done at a set
distance, the method eliminates any additional
effect of proximal convergence on the simulated
near deviation and the synoptophore enables the
eyes to be kept fully dissociated tb eliminate any
effect of fusional convergence.

An angle of deviation was first recorded (B) and
repeated using —3.00 DS lenses (A) with the
better eye fixing in each case. To ensure that the
maximum amount of accommodation was exerted
the smallest detailed simultaneous perception
slides suitable were used, accompanied by constant

questioning about fine detail. The AC/A ratio was
calculated by the formula B — A .
3

The deviations at 6 metres, and 1/3 metre were
recorded by means of the alternate prism cover
test. The difference between these two measure-
ments was noted with a positive sign indicating a
relatively more convergent deviation for near than
distance and a negative sign indicating a relatively_
more divergent deviation for near than distance.
For each distance, again to ensure maximum and
accurate accommodation, constant questioning
about a detailed fixation object was undertaken.

Since all information was obtained from clinical
orthoptic assignments, done by students, only 135
of the 248 patients have been recorded with cover
tests revealing whether the deviation was latent,
intermittent or constant.

In all patients the recordings were taken with
the patient wearing the appropriate spectacle
correction.

On each graph a line has been drawn showing
the predicted values of the difference between the
distance and near deviations according to the value
of the AC/A ratio alone,

Six centimetres is a convenient average IPD for
the general population so that if the subject had an
AC{A ratio of only 1, then, for near fixation
(1/3m), only 3 dioptres of accommodation is
exerted. This then is 15 prism dioptres less than
the “ideal” of 184 at this distance in a subject
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with an IPD of 6cms. Therefore, the difference in
deviation from distance to near fixation should be
—15 if the AC/A ratio was determined on the near
deviation alone.

In Figure 1, it can be -seen that there is no
distinct correlation existing between the AC/A
ratio and the difference.between near and distance
measurements. However, a general trend is evident
revealing a positive correlation within a difference
of fixation measurement range of approximately
204 or more which tends to be a lot higher than
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the 104 accepted as within normal limits by Lyle
and Wybar (1970)'. As the AC/A ratio moves
from low to high most of the patient distribution
moves from a relatively more divergent deviation
for near than distance to a relatively more conver-
gent deviation for near than distance respectively.
The patient distribution also tends to be higher
than the theoretical line, suggesting that the factors
which are causing the variation are causing a
relatively more eso deviation for near.
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FIGURE 1 ALL CASES (i.e, 248)

Figure 2, evaluating exopheoria, shows that 87%
of exophoric patients have a more divergent devia-
tion for near than distance. The AC/A ratio ranges
from 1 to 7. Only 8% of the exophoric patients
were less divergent for near than distance which

H
(a)

+10

NEAR ARD DIETRANGE
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was unexpected in these particular patients as their
AC/A ratios were low. The remaining 5% of
patients had no difference between near and dis-
tance measurement and had a moderate AC/A
ratio. '

-0

FIGURE 2 EXOPHORIA {47 CASES)
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In Figure 3, 5 and 6 no correlation exists at all
between the ACfA ratio and the difference
beiween near and distance measurements. All
three figures reveal a majority of patients with a
more convergent deviation for near than distance,
although the AC/A ratio ranged from 1 to 9. In
the esophoric and constant squint patients 34% of

+10

MEAR AHD DISTANCE (A\}

DWWFERENCE BETWEEN
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patients who have a more convergent deviation for
near than distance also have a low AC/A ratio.
Again, this presents as an unusual finding as one
would expect that the majority of this large
percentage would have a high AC/A ratio or,
conversely, a more divergent angle for near.

) / ac/b\ RATIO

-5 4

FIGURE 3 E5PHORLIA {29 CASES)

In Figure 4 we find the closest correlation
between the AC/A ratio and the difference
between near and distance measurement. This
illustrates those patients who were orthophoric
at distance, although they may have had an
exophoria or esophoria for near fixation. The
range, in expected deviation, does fall within the
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limits of 10 prism dioptres as predicted by Lyle
and Wybar (1970) and the distribution does fall
close to the theoretical AC/A ratio line. As the
AC/A ratio moves from low to high, the patient
distribution moves from a relatively more diver-
gent deviation to a relatively more convergent
deviation for near fixation.

FIGURE 4 ORTHOPHIA AT 6 METRES (45 CASES)
(l.e,) Basic deviation obtained frem prism cover test at 6 metres)
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FIGURE 6 CONSTANT DEVIATIONS (33 CASES)

Discussion

This study has been centred around the theoret-
ical AC/A ratio derived from an IPD of 6. It has
been frequently noted in lterature that the
“normal” AC/A ratio is about 3.5°. But it must
also be noted that about 80% of people who have
a heterophoria, have an exophoria for near* . This
would account for the moderately low AC/A ratio
of 3.5 (in comparison to the ideal AC/A ratio of
6) as being the average, and thus being called the
normal.

It is interesting to note that 36% of the sample
in Figure 1 fell within an AC/A ratio of 3 to 5 and
with a difference in measurements of +10& (ie.
204 range). This suggests that an AC/A ratio of 3
to 5, although being expressed as the normal, is
not really the ideal ratio to have.

Duke Elder?® states that the AC/A ratic “applies
only to patients with binocular single vision when
used in its true sense”, (e.g. in latent and inter-
mittent deviations) “even in its absence, however,

as in a manifest squint, it is of value to assess any
anomaly of the ratio which may have determined
the deviation™.

However, the figures presented suggested that
for esophortic, intermittent and constant squint
patients there appears to be no correlation
between the AC/A ratic and the difference
between near and distance fixation measurements.
In exophoric patients and for all cases combined
(Figure 1), only an indefinite general trend to a
positive correlation exists. However, in Figure 4,
we see that orthophoric patients (i.e. basic devia-
tion obtained from prism cover test done at 6
metres) did fall close to the theoretical line which
then agrees with Duke Elder’s statement.

The observation that, in Figure 1 the patient
disiribution appears to be higher than the theore-
tical line rather than centred around it is probably
due to the fact that the theoretical line does not
take into account the patient’s proximal conver-

Page 40




1

Austratian Orthoptic Journal,
1979-80, Vol. 17

gence, which would tend to increase the near
deviation.

CONCLUSION

From the above findings the AC/A ratio does
not appear to present as an accurate predictor of
near deviation measurement compared with dis-
tance deviation measurement. The findings also
contradict Bredmeyer and Bullock’s statement’
that, “regardless of whether a phoria or a tropia is
present, the AC/A ratio is a primary factor respon-
sible for the difference in the angle of deviation
during distance and near fixation™. It appears that
the only occasion when one can predict the near
deviation from the AC/A ratio is when the patient
is orthophoric for distance fixation (i.e. 6 metres).
But for heterophorias (for near and distance),
intermittent or manifest squints it appears to be of
value only to assess any anomaly of the ratio asa
factor which may have determined the deviation.
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PATIENTS IN REHABILITATION PROGRAMMES
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Abstract

The orthoptist’s contribution is important in the therapy team's assessment of cerebro-vascular

accident patients in rehabilitation programmes.

Visual findings in a series of 316 C. V. A. patients, are discussed. ]
Therapists show how these findings influence the interpretation of their tests and choice of treatment.

Key words

Cerebro-vascular accident, visual acuity, visual fields, rehabilitation.

The aim in assessing the visual functions in
cerebro-vacular accident (C.V.A.) patients is not
just to provide a visual acuity reading but also to
evaluate the following:—

1} detection of visual field loss,

2) full assessment of ocular movements and
muscle balance,

3) assessment of abnormal head posture which
may be in the interests of binocular single
vision,

4) assessment of stereoscopic vision, and

5) assessment of colour vision.

Knowledge of.the state of the patient’s visual
capacity and resultant feedback is necessary before
there can be accurate evaluation and subsequent
treatment of sensory and motor disorders.

Ayres states the “execution of an adaptive
response is dependent upon continual sensory
feedback and adequate integration and interpreta-
tion of those sensations.”’ There is convergence of
multi-sensory stimuli; these can be visual, auditory,
olfactory, somesthetic and vestibular.

Birren states that *“‘visual perception refers to
these processes required to sense, interpret and
respond to visual information™?.

Studies with human beings demonstrate the
dependence on feedback to perform accurate
skilled motor functions. In a study by Smith,
Ansell, Sherman and Smith, it was stated that
“delaying the visual feedback in neurologically

normal individuals resulted in severe disruption of
learning and motor performance™?.

The following are the trends that emerged from
the examination of 316 C.V.A. patients at
Lidcombe Hospital.

These C.V.A. patients are not a random sample.
Patients with very mild C.V.A’s who recovered
spontaneously and those with extremely severe
C.V.A’s who were transferred to nursing homes
were not often referred for assessment. Therefore
the severity of the C.V.A. in this sample of
patients varied between these two limits.

The sample was almost equally divided between
males and females. (159 were males and 157 were
females).

65% were tested within three months of the
C.V.A. Because of this, the site of lesion was fre-
quently unknown as CAT scans or brain scans had
not been performed. Where the site of lesion was
known, 59% were middle cerebral, 5% were poster-
ior cerebral, 3% were from carotid insufficiency,
12% were vertebro-basilar and 21% were from
other lesions,

Five of the basic motor and sensory problems
found with C.V.A. patients were:— 1) Hemiplegia,
2) Neglect, 3) Apraxia, 4) Dysarthria and 5)
Aphasia.

1) HEMIPLEGIA: “Is a weakness or paralysis
affecting one side of the body, most commonly

Page 42




3

Australian Orthoptic Journal,
1979-80, Vol. 17

caused by vascular lesion, tumour or trauma of

the contra-lateral hemisphere”.

2. NEGLECT: “Disorder ranging from a passive to
an active neglect of personal or extra-personal
space on the affected side due to the mal-
function in the central processing system of the
non-dominant parietal lobe.

3) APRAXIA: “The inability to motor plan
although the means to execute motion is intact.
a) Ideomotor Apraxia; May be able to execute

the motion automatically, yet not in
command.
b) Ideational Apraxia; Limits the patient
further and 1s unable to execute the act
-event automatically.

¢) Constructional Apraxia; Is in the inability
to copy, draw or construct designs in either
2 or 3 dimensions and thus lmits the
patient’s ability to manipulate his environ-
ment effectively.

4) DYSARTHRIA; “Term for a collection of
motor speech disorders due to Impairment
originating in the central or peripheral nervous
system. It affects respiration, articulation,
ability to use voice and ability to maintain
thythm of speech.

5) APHASIA: “Communication disorder caused
by brain damage and characterised by complete
or partial impairment of language compre-
hension, formulation and use; It excludes
disorders associated with primary sensory
defects, genral mental deterioration, or psych-
iatric disorders. Partial impairment is often
referred to as dysphasia™ .

49% of patients had communication problems
i.e. aphasia, dysarthria, deafness or dementia ete.

The average age of the patients was 67.0 years
and as stated in a study by Dr. S. Sarks®, this
would put most patients into an age group having
a higher incidence of cataracts, glaucoma, senile
macular degeneration and refractive error. Any of
these conditions may have the effect of reducing
visual acuity. -

The Anderson and Palmore survey® (1974)
found that the proportion of people having V.A”s
of 6/6 or better was 56% at age 60; and 14% at
age 80, This shows a marked reduction in visual
acuity in this age group.

In a survey of a random sample of people over
65 and using a standard of 6/12 {English driving
licence standard) and N&, (the smallest print likely
to be read) as a base, McWilliam found that only
14% of people did not reach this standard. He
states that “with hindsight it would have been

VISUAL ASSESSMENT OF CEREBRO-VASCULAR ACCIDENT
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better to have chosen stricter standards™” . Using
the same standards, (6/12 and N&) in the present
study it was found that 14% of the patients had
6/18 or worse and 10% had NIO or worse. 4%
were common to both groups ie. had reduced
vision for both near and distance. Therefore this is
a total of 20% with acuity problems.

The number of patients with glasses totalled
91%, 42% had bifocals, 29% had readers, 4% had
distance glasses only, 12% had both readers and
distance glasses, 3% had some other form of glasses
(e.g. frosted lens or prisms) and in 1% the intended
usage of the glasses was unknown,

With aphakic correction the patient copes
better when the object of regard is placed directly
in front of him, i.e. helping to eliminate the “jack
in the box effect”. With bifocals, the focal range
of the lenses is limited and therefore not practical
in all therapy situations.

The method of testing visual acuity in the
majority of patients was with the linear Snellens
chart. Those unable to use this method were
assessed using the following techniques: —

1. Sheridan Gardiner Single Letters 37%
2. Sheridan Gardiner Linear 20%
3. Catford Oliver Drum 24%
4. Snellen’s single letters 11%
5. With Numerals 4%
6. Total unassessable 4%

Catford and Oliver® state that their test is to be
performed at 60 centimetres; however, with the
presbyopic patient, the test must be performed
within the approximate focal range of the patient’s
near correction: By a simnple mathematical process,
the approximate visual acuity can be calculated.
Using Snellen’s principle, a 6/12 target seen at 3
metres is equivalent to a 624 target seen at 6
metres. Therefore with Catford a reduced 6/6°
equivalent target is equal to a reduced 6/12 if the
test is performed at 30 centimetres instead of 60
centimetres, i.e. at half the recommended distance.

The group with unassessable acuity was surpris-
ingly small considering that many patients fatigued
extremely easily or were so affected by receptive
aphasia that even simple commands were not
understood,

Quite a few patients complained that their
glasses were unsatisfactory or that they were
unable to read yet they had N5 vision, normal
ocular muscle balance, Titmus better than 4/9
circles, convergence closer than 5 centimetres and
no field loss. Thus the therapist, aware of no
obvious ocular abnormality, could devise
treatment appropriately.

Page 43



VISUAL ASSESSMENT OF CEREBRO-VASCULAR ACCIDENT

PATIENTS IN REHABILITATION PROGRAMMES

The incidence of manifest strabismus in this
study was 17% with 60% having latent deviations.
The incidence of manifest strabismus in the
normal population would be much less than this,
however, the higher incidence of strabismus in this
study may be related to the incidence of patients
with markedly impaired acuity in one eye.

A sampie of patients of the same age presenting
at Sydney Eye Hospital Casualty Department was
studied. The aims were:--

a} To compare the near visual acuity (N.V.A))
with glasses to that without glasses.
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It is essential to understand this relationship
as it stresses the importance of the correct use
of pglasses by the patient for fine motor tasks,
remembering that . 84% of patients have near
correction.

21% of the total group or 29% of those accur-
ately assessable have noticeable visual field defects.
It should be noted that in many patients with
dramatic aphasic and apraxic problems the site of
the lesion is in an area involving the optic radia-
tions. Hence one would expect that if the visual
fields of every patient could be accurately assessed,
the percentage with field loss would probably be
higher.

Routine testing often gives indications that a
field loss may be present, such as when the patient
loses one side of the visual acuity chart, misses the
first few words in near visual zcuily testing, sees
only one number of the two digit number as pre-
sented in the Ishihara colour test or seeing only
one wing raised in the Wirt Titmus Fly Test.
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b) To compare the performance of Titmus Stereo-

acuity test with glasses to the performance of
the same test without glasses.

In 97% of cases, near visual acuity with glasses
was better than without (see Graph I). In 87% of
cases stereo-acuity was better with glasses than
without (see Graph II). The maximal near visual
acuity reduction was N5 to less than N48 and the
maximal reduction of stereo-acuity was from 60
seconds of arc to zero appreciation. Whereas 92%
could read N10 or better with glasses, only 15%
could do so without glasses.
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The patient’s subjective responses, {complaining
of missing toast or dessert on their trays, etc;) may
also give an indication of field loss. Sometimes the
patients symptoms are wrongly attributed to other
causes.

Case Histories
1. Mr. 8.C. a 65 year old male was admitted with a
second right C.V.A. with resultant left hemiplegia.
His ocular complaints were that his “glasses were
useless” and that he “had stopped reading™.
Because of the left homonymous hemianopia from
his initial C.V.A., he had been referred to a low
vision clinic where he was assessed as having R6/60
and L6/36 vision and subsequently prescribed a
+8.00 dioptre sphere in the right eye and a frosted
plano lens for the left eye, the +8.00 D.S. to be
used as a magnifying device. Upon accurate assess-
ment his corrected acuity was actually R6/6 and
L6/9.

Obviously his hemianopic loss gave the effect of
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dramatically reduced visual acuity and he had been
treated for such. The assessor did not realise the
effect of the hemianopia on acuity assessment
and/or it was not understood that hemianopic loss
affects both eyes not just the left eye.

2. Mr. A. H. a 58 year old male presented with a
left C.V.A. He also had a history of a superior tem-
poral retinal vein occlusion in the left eye. His left
visual acuity was counting fingers at one metre.
His right visual acuity was 6/6, when tested by the
Sheridan Gardiner method of matching letters. He
had a marked right temporal field loss with little
or no macular sparing. His C.V.A. had caused him
to have alexia without agraphia, that is he could
write letters or numbers but was unable to inter-
pret them although he had written them himself.
As Sorsby” states, most of these patients are
initially diagnosed as having extremely poor visual
acuity due to their inability to interpret what they
see on the vision chart. His lesion was in the
posterior parietal region separating his visual
cortex on the right hemisphere from his speech
areas in the left hemisphere in what is known as a
posterior disconnection syndrome, so that the
conventional methods of acuity testing would have
given inaccurate readings.

CONCLUSION

In the future, more attempt must be made to
stress the link between the visual needs of therapy
and the visual capacity of the patients.
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This could be done in part, by encouraging
further inter-therapy lizison at a student level.

Therapists, on the whole are not often aware of
the effects or management of gencral ocular
conditions, (which may result in reduced acuity
or field loss), or the difficulties that the use of
aphakic lenses, bifocals or trifocals etc. may
present.

The patient, their relatives and the medical
personnel involved must be made aware that when
dealing with homonymous field losses (i.e. Post
chiasmal lesions), the defect is associated with
both eyes and not just the eye on the patient’s
affected side,

Loughhead and Priest'® related vision to every-
day situations by reducing visual acuity by means
of filters. Further studies of this type are needed,
with tables relating tasks to varying degrees of
visual impairment.

Much of that which applies to the assessment of
C.V.A. patients, will apply equally well to patients
with head injuries or neurological diseases needing
assessment for rehabilitation.
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THE CONTRIBUTION OF VISUAL ASSESSMENT
‘ TO THE REMEDIAL THERAPIES

PHYSIOTHERAPY.

The physiotherapist, coricentrates on the physi-
cal rehabilitation of the stroke patient. The main
aims are to retrain sensation of normal movement,
balance reactions in various positions, symmetry,
eyefhand co-ordination, normal posture reflexes,
selective movement patterns, and concentration
etc.

To retrain or treat a patient effectively, the
physiotherapist should be aware of the part vision
plays. Not only is it important to understand the
visual deficits encountered by the hemiplegic
patient, but also to note whether, prior to the
stroke, the patient had some ocular condition or
visual problems.

For example, if a patient has cataracts, it is
important to know that he may have some impair-
ment of vision, so that in his rehabilitation, it

might be more appropriate to use verbal cues
rather than visual ones.

If a patient needed bifocals previously, he may
need to wear them during therapy. The therapist
should be aware of the exact function of the parti-
cular glasses, so that therapy can be carried out
effectively,

The hemiplegic patient may be left with several
visual deficits resulting from the stroke. The thera-
pists assessment of vision is only very basic and at
times, inadequate, so the patient should be
referred for full investigation and verification of
their ocular deficits where this is possible. Once
the problem is known the physiotherapist can plan
treatment accordingly.

One of the most common visual disturbances is
hemianopia. The patient with homonymous hem-
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ianopia can, in theory, be retrained to compensate
successfully for his lack of vision by turning his
head to the affected side, provided that there are
no other intellectual andfor perceptual prodlems.

The furniture and the patient’s position in the
waid are so arranged as to facilitate and stimulate
attention to the affected side.

The patient who expeiiences a disruption in
binocular vision may have difficulties at certain
distances. Therefore, one must try to work within
his range or, perhaps on the orthoptist’s advice,
use soime other adaption such as an eye patch so
that treatment can be carried out effectively.

The patient who positions his head abnormally,
may need to do so in the interest of maintaining
binocular single vision or for the compensation of
field loss. This means that body symmetry is
disrupted. It creates difficulty with balance re-
training, gait and normal everyday functions.
Realizing that whilst the ocular problem persists
the patients abnormal head posture must be
maintained, it is necessary to have the visual
problem rectified if possible, so that therapy can
be more effective.

Therefore, visual information is important to
the assessment and treatment of a patient. Only if
the physiotherapist is aware of the visual deficits
which a C.V.A. patient can face, will the retraining
programmes be maximally effective.

R. La Spina B.Sc. (Grad. Dip. Phys.)

OCCUPATIONAL THERAPY

Visual assessment is an essential prerequisite for
the O.T. assessment, in order to determine an
accurate level of remaining function. The O.T.
must be aware not only of visual disturbances
associated with .C.V.A’s, but also those related to
the ageing process.

This information is relevant to O.T. assessments

of perception, function, appropriate retraining and
also to apparent behavioural problems.
a) Assessment of Perception (The assessment of
the patients remaining parietal lobe function, i.e.
their ability to manipulate themselves and their
environment for nornial functioning, including
body image, spatial awareness, visual agnosia,
apraxia and neglect).

The following are some areas where our tests

could be affected by visual disturbances.
1} With neglect it is essential to know if it is assoc-
iated with hemianopia, as a patient with true
neglect will not learn as readily to compensate, as
does a patient with only an homonymous hemian-
opia.
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2) Impairment of depth perception will affect
results on some constructional apraxia tests, espec-
ially when done in three dimensions, e.g. block
construction tests.
3) Hemianopia andfor reduced visual acuity will
affect the layout and size of test material, e.g. in a
formboard test, results could be misleading if
material was placed in the area of the patient’s
field loss.
4) Diminished colour recognition will influence
outcome on any test involving colour discrimi-
nation.
b) Assessment of Function (i.e. The evaluation of
the patient’s ability to perform selfcare, recrea-
tional and vocational tasks.)

Visual disturbances will affect recognition of
and handling small items in:

1) Self-care skills e.g. buttons and zippers in
dressing.

2) Domestic skills e.g. switches and dials on stoves
and household equipment.

3) Work skills e.g. writing, reading and handling
equipment.

Distance vision is necessary for some work skills
and transport training, e.g. Reading bus numbers
and the more advanced skill of driving.

The patient may present without problems in a

well lit therapy room, but due to lens changes,
may perform badly in poorer lighting. It is impos-
tant to note this in home visits, as the lighting
conditions in some homes can be appalling.
¢) Retraining: The O.T. must know visual com-
pensatory procedures as suggested by the orthop-
tist, e.g. Abnormal head postures, as this will
influence the posture and positioning of the
patient and materials and the distance and angle at
which a patient can work at a given task.
d) Behavioural manifestations: Some of these can
be attributed to a variety of untreated visual dis-
turbances. This is especially relevent with sus-
pected senile dementia and confusion. An abvious
example was a patient labelled confused, due to
her disorientation on the ward. On visual exami-
nation she was found to be partially blind.

Thus, occupational therapy assessment and
retraining would be more significant if given
specific visual information for each patient
presenting with neurological deficit associated
with cerebro-vascular accident.

B. Bates B.Sc. (Grad. Dip. 0.T.)

SPEECH PATHOLOGY
The speech pathologist working with neuro-
logical impairment is involved in the assessment
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and management of ‘language’ impairment due to

aphasia or to the disturbance of speech associated

with the muscular weakness resulting from impair-
ment to the cranial nerves associated withspeech.

The respective terms “‘aphasia™ and “dysarthria”

have already been described.

For the purpose of this paper, ‘language’ is
defined as the way we receive information
(auditorily and visually), and produce it (by
speech, gesture and writing) so that we can organ-
ise and interact effectively with our environment.

Both formal and informal test measures are
used, which include:

a) Pictures of individual objects, a specific activity
or series of activities which a patient may be
requested to identify, name or describe.

b) Single words, sentences or paragraphs in vary-
ing sizes of print. Patient may be asked to read,
re-phrase andfor answer questions about what
he/she has read.

¢} A set of common objects with which a patient
has to carry out simple commands.

d) Figures for simple and complex calculations.
From these and other tests results, the speech

pathologist will make decisions as to the patient’s
level of comprehension of auditory and written
materizl and of his ability to organise and produce
speech. It is therefore critical that the speech
pathologist be aware of relevent information
regarding the patient’s visual status.

Similar principles apply to the therapy situation
where a patient often has to work with “visually

VISUAL ASSESSMENT OF CEREBRO-VASCULAR ACCIDENT
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loaded™ materials to compensate for his auditory
deficits.

Retraining in dysarthria is also often depend-
ent on relatively intact vision, as the patient may
need to make use of diagrams, written material,
visual display units, or follow a model produced
by a therapist to monitor his speech behaviour.

A. Deane B. App. Sc.(Speech Therapy)
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Abstract

This paper describes an Qrthoptist’s role in the assessment of visual problems in the severely mentally

handicapped child.

The tests employed and the findings of strabismus, nystagmus and visual acuity, are discussed. This

work is the resulft of the examination of 385 patients.
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In this, the “Year of the Child’ it seems approp-
riate that attention should be given to a special
group of children. Until quite recently, it has been
customary for the majority of the populace. to
consider little, if anything, could be done to assist
their problems. I refer to the severely mentally
handicapped child. Over the last 5 years, I have
worked with these children, at Marsden Hospital,
Westmead, N.S.W., a unique residential environ-
ment that has care for 300 moderately and sever-
ely mentally retarded children, below the age
of 16 years.

Marsden is fortlinate to have an extremely
comprehensive ‘teamm’ -~ comprising medical,
nursing, psychological, social working, and educat-
ional members, plus occupational and physio-
therapists, and an orthoptist. All areas interact
with each other, and, as a great number of ocular
problems are suspected, the eye clinic is kept fully
occupied.

The ‘eye team’ at Marsden comprises an oph-
thalmologist, a general trained nursing sister and
orthoptist, with referrals for assessment coming
from any of the previously mentioned bodies.

Following the suggestion of the Ophthal-
mologist, the usval procedure at Marsden varies
somewhat from other eye clinics, in that a
“subjective” screening by the Orthoptist is carried
out before the assessment by the Ophthalmologist.

Owing to behavioural, communication and
physical disabilities evaluation of these patients
presents problems in many aspects. The fact that
the range of 1.Q.’s is 38 and below, indicates that
the majority of the patients have difficulty in
understanding exactly what is required of them.
Thus ‘subjective visual assessment’, as used in this
paper, could be euphemistically defined as patient
awareness andfor participation as opposed to
objective assessment as described by Henry!.

We try to assess these children using the basic
routine tests of the orthoptic history card. How-
ever, obviously these children are unable to cope
with many of the tests and therefore modification
and limitations are necessary and achievements in
this situation are explained below.

The patient is brought to the eye clinic by a
nurse from the resident ward, ie. by a person
known to the child. This, we find, lends a sense of
security to the child who is often extremely appre-
hensive of the sitvation. In the case of outpatients,
a parent accompanies the child. A general trained
nursing sister is always present in the clinic, and is
of valued assistance with the behavioural and
medical problems experienced by the patients.

Each child MUST be assessed individually and
without interruption. Merely to gain the patient’s
confidence, co-operation and attention can take
up to half an hour. Thus plenty of patience is an
absolute necessity.
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Investigation

The history is already provided in the patient’s
hospital file. The staff compiles an extensive com-
prehensive coverage of each child and any detail is
recorded whether it be medical or social. Medica-
tion charts, which at times prove invaluable, are
also available.

Symptoms are extremely rare and the parents
and/or Marsden staff -- doctors, teachers and
nurses are the main source of supply in this area.

A wealth of knowledge is gained simply by
observation: mannerisms, dexterity, facial asym-
metry, general physical defects, abnormal head
posture, strabismus, nystagmus, cosmesis, and
visual alertness. Once sufficient trust has been
gained and the patient’s apprehension has abated,
the testing procedure is commenced.

Tests

1. Cover Test is nearly always only carried out
for near at a distance of 35 cms, as the child
proves easily distracted from tests at 6m. A
pen torch is always used and heavy reliance is
placed initially on corneal reflections. Dissoc-
iation takes place when possible and fixation
objects of varying sizes are utilized.

2, Ocular Movements are difficult to investigate,
but many of the children will co-operate when
encouraged and occasionally saccadic move-
ments can be tested.

3. Convergence near point can be frequently
tested. The only limitation being the question-
ing of diplopia on convergence break. Volunt-
ary convergence is rarely performed.

4. Measurement of Angle of Deviation is achieved
with prisms and this again is mostly at 35 cms.,
in the primary position. [t is only the occasional
child that has sufficient concentration to fixate
at 6m. for the required time to take a measure-
ment, The Hirschberg and Krimsky
methods are used when possible. Prism Cover
Testing is virtually unthinkable and/or extreme-
ly frustrating. A

5. Pupillary Reaction is a test that is carried out,
both directly and consensually, on every child.
Despite the substantial drug dosages that many
of the children are required to take, we have
found surprisingly few pupillary reaction
abnormalities.

6. Visual Acuity testing methods at Marsden are
limited and the main instrument for measure-
ment is the Catford visual acuity apparatus.
However, it is possible with a few children to
use -Snellen’s numbers and Fooks symbols, and
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five (5) patients have been able to read
Snellen’s letters.

7. It is interesting to read Seemin et al® on their
findings of the Catford Apparatus, and I quote
in parl “that this technique is not a foolproof
method™ — with which I must agree. Yet, I
question “what is”. The same authors also
state, and again I quote in part “that this
optokinetic-nystagmus-like stimulus is a good
qualitative test to determine the presence or
absence of formed vision, but has limited utility
in quantitating the degree of vision . . . and
cannot be used to determine the exact level of
vision”. Be it so, but we have found the Catford
drum a necessity with our work at Marsden and
know of no other method that betters this
apparatus at the present time. It is perhaps
interesting to note that the very few patients on
whom we have been able to compare the visual
acuity on Catford drum and Snellen’s number
chart — show a discrepancy of one line — the
chart giving the better acuity.

8. Catford & Oliver® in their series of testing with

the drum used an oscillating speed of 1 cycle
per second at 60 cms. This speed and distance
were suitable for most of children at Marsden,
but a few were only able to follow at a much
reduced speed and the appropriate reduced
distance.
The drum is used mostly in the horizontal
plane, but the vertical and oblique planes are
employed when necessary, e.g. if horizontal
nystagmus is present, or to check all the path-
ways of supia nuclear function.

9. Colour Testing is not often carried out,
however, to know a few can cope with Guy’s
Colour Test, could be of interest to others
working with mentally retarded people. The
Ishihara Charts seem to be far too confusing for
these children in our experience.

10. Visuscope examination is possible with a few
patients. It is interesting to note that very few
foveal reflexes are seen.

11. Prisms: the 44 is not a satisfactory test with
these patients -- it is too small a movement to
elicit an accurate response owing to their lack
of concentration. 155 elicits no response as the
imape disparity tends to be ignored — so a
compromise is made and a 102 is used where
possible, and a few patients give a response, be
it normal or abnormal.

12. Titmus Test is possible to carry out with a sur-
prising number of the children. There are
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always those that object strongly to the glasses,
and those whose behaviour does not make the
test possible. But in spite of the communication
difficulties assessment of the test is made by
observing the child’s reaction when the Fly is
presented. Occasionally the Animals are used
and very few are able to give answers on the
Circles.

13.. Worths Lights. I always enjoy this test — never
before has so much been seen by so few anda
rainbow looks like a very small paintbox of
colours by comparison! Needless to say, the
spotlight using red and green goggles gives a
better indication of visual function. By using
this adaptation, it has been possible to gain
accurate answers with some of the older and
better children.

14, The Lang’s Pen Location Test is rarely used, as
communication and co-ordination problems are
an cnormous barrier. However, in some cases,
this test has served to indicate binocular
function.

Not all tests can be performed on every patient,
they have only been listed as an indication of what
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has been found can be achieved with this level of

mental retardation, There may well be other tests

which I have not thought about, and any sugges-
tions on the subject will be welcomed.

A synoptophore is not warranfed with these
children and any cases requiring further follow-up
and testing are referred to outside orthoptists. Up
to date there has only been 4 cases — 2 piior to
surgery and 2 for attempted treatment.

- Findings

Of all the facts and figures we have established
in the eye clinic at Marsden Hospital, and as
detailed in Henry’s' paper, three (3) categories
have been selected to examine in more detail from
an Orthoptist’s point of view.

Strabismus

Of the 385 patients seen 216 (56%) had squints
of various types. This percentage is high when
compared to the frequency of strabismus occurr-
ing in the normal population.

The classification of strabismus distribution is
detailed in Table 1.

TABLE 1
STRABISMUS DISTRIBUTION OF 216 PATIENTS

Type of Squint No Associated Accommodative Vertical A&B Total
Factor Element (A) Component

CONVERGENT:

Intermittent 14 11 1 26 (12%)

Constant 57 20 17 3 97 (44.9%)
DIVERGENT:

Intermittent 17 13 30(13.9%)

Constant 32 25 57 (26.4%)
CONVERGENT/

DIVERGENT: 3 2 5{2.3%)
VERTICAL: 1 1(0.5%)
TOTAL: 126 (58.3%) 31(14.4%) 56 (25.4%) 3 (1.9%) 216 = (100%)

It is interesting to note that a total number of
35 (16.2%) showed an accommodative influence.
Accommodative element in this series is diagnosed
only by observing an increase in angle with a more
detailed fixation target, because more refined. tests
were not possible.

Of the remaining 167 patients, 107 (28%) had
no manifest defect on cover test. This group
includes heterophorias which by comparison were
without problems.

62 (16%) of the patients were unable to be

assessed either because of behavioural problems or
they were seen only by the Ophthalmologist.

Nystagmus

A very high incidence of nystagmus revealed
itself in this study — 96 cases (25%). This posed
the question of how to present the findings. I
have chosen to compare the nystagmus readings in
relationship to the strabismus findings — other
comparisons could be a subject for further study
in the future.

Page 50




A

pustralian Orthoptic Journal,
1979-80, Vol. 17

THE SUBJECTIVE VISUAL ASSESSMENT OF THE
SEVERELY MENTALLY HANDICAPPED CHILD

TABLE 2
NYSTAGMUS
Strabismus Horizontal Torsional Horizontal Horizontal Torsional
& Torsional End Pt. End Pt.
1. HORIZONTAL
1. CONVERGENT:
Intermittent 1 1
Constant 18 2 1 1
Constant with Accom. 7
2. DIVERGENT:
Intermitient 1
Constant 14 3 2 1
1I. HORIZONTAL WITH
VERTICAL
1. CONVERGENT:
Intemittent - - - — -
Constant 4 1 2
2. DIVERGENT:
Intermittent 1 1 1
Constant 8 1 3 1
II.CONVERGENT TO
DIVERGENT WITH )
VERTICAL: 1 1
IV.VERTICAL: 1
V. NO SQUINT: 1 1 i 5 1
VI.NO COVER TEST
POSSIBLE: 9

These findings are detailed in Table 2.

In the category, no squint detected — total 3,
there is an explanation for each case, except one.
= The horizontal nystagmus was progressive

pathology.

— torsional nystagmus — a case of birth injury.

—-horizontal & torsional nystagmus was a cerebral
palsy child.

— Of the 5 children showing horizontal end point
nystagmus, one.was albinotic (a nystagmoid
movement was evident only in strong light),
one was hydrocephalic, one had Down’s syn-
drome, and one had -cerebral palsy. Pathology
was unknown in one patient.

— Torsional nystagmus, present only in extreme

dextro version, was seen in an epileptic child.

Visual Acuity

In this field of work it is more relevant to
record the best functional visual acuity than to
investigate the amblyopic readings. To know at
what level a child can visuaily perform is of great
value.

Maximum vision of 315 patients was recorded,
and after compiling the figures and as detailed in
Table 3, it was surprising to find that 158 patients
(50.2%) had a reading of 6/9 or better.

Of these figures, 298 (94.6%) of the readings
were recorded on the Catford visual acuity appar-
atus. These are the total readings of the best vision
recerded in the following ways:—

TABLE 3
VISUAL ACUITY OF 315 PATIENTS

VISION NUMBER OF PATIENTS PERCENTAGE
Less than 6/60 21 6.7
6/60 7 2.2
6/36 11 33
6/24 16 5.1
6/18 37 11.7
6/12 65 20.6
6/9 104 33.0
6/6 49 15.6
6/5 5 1.6
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BOTH EYES OPEN
MONOCULAR — i.e. True Alternators with equal
VA
R.E. only
L.E. only
The readings from the R.E. & L.E. results have
further been analysed info four categories as to
why it should be the eye giving the best vision.

These are:
Fixing Eye —R.E. 22.8% or 72 patients
L.E. 12.1% or 38 patients
Least Ametropic Eye —~R.E. 1.0%or 3 patients
L.E. 1.9% or 6 patients
—R.E. 19%or 6 patients
L.E. 1.9% or 6 patients
—R.E. 3.5% or 11 patients
LE. 2.6%or 8 patients

Other Anomalies

Causes Unknown

Discussion

Much has been written around the world of the
ocular problems of the Cerebral Palsied Child, the
Down’s Syndrome and Rubella patient, and lately
of Mentally Handicapped Children. All lead to
the same conclusion that there is a high incidence
of ocular anomalies and in many instances late
recognition and analysis of the defects. Our find-
ings at Marsden can only lend support to others.

For the severely Mentally Handicapped group,
orthoptic treatment is not applicable. However, a
reasonably comprehensive examination can be
performed with patience and time.

Correction of significant refractive errors by
spectacles has nof proved to be a great problem
with regard to acceptance — the teaching staff
being of tremendous assistance in encouraging the
wearing of the glasses in the school roont, and with
pleasing results in visual improvement. Lens occlu-
sion has been carried out on six (6) children with
improvement.

Cosmetic surgery has been performed on five
(5) patients with mixed results.

The age of onset of squint has been impossible
to determine in the past, but our range of patients
now extends from three {3} months to 16 years,
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and with early intervention many secondary
anomalies can be prevented.

All ocular information is recorded in the
patient’s history file, giving ready access to all
other disciplines. The visual acuity is frequently of
a high standard thereby permitting members of the
other teams to relate their assistance and treat-

ment to the patients’ mental and physical capabil-
ities.

Summary

In summary, it does seem that an Orthoptist
plays an important role in the assessment of the
Mentally Retarded Child, regardless of the severity
of the handicap. Apart from his/her contribution
to the complete ocular assessment which is regarded
as direct assistance to the patient, i.e. to gain their
best vision capabilities, indirectly he/she is contri-
buting to the well being of the child by combining
with other disciplines to ensure that his maximum
potential is realised.

There is room for more Orthoptists in this
work, and hopefully in the near future our
numbers will be greatly increased. '
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Abstract

In 1877 and 1978, 80 mentally retarded children were visually screened by an orthoptist. The results
showed a high incidence (28%) of strabismus and defective vision {66%).
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In N.S.W., vision screening of mentally and
physically handicapped children is the responsib-
ility of the N.S.W. Health Commission’s School
Medical Service. Orthoptists have been employed
in the difficult task of assessing handicapped
children only in rare instances. In 1977 and
1978, the Orthoptic Department at Sydney Eye
Hospital was approached and agreed to screen the
children at Bates Drive and Sylvanvale Schools,
which are in the southern suburbs of Sydney.
Orthoptic help was sought because of the diffi-
culty experienced by the School Medical Service
sister when attempting to test these children.

The Bates Drivé School is run by the N.SW.
Department of Education and the children range
from 5-16 yrs. They are considered to be mod-
erately retarded ie. the 1.Q. level is between
30-55. This school was first visited by an orthop-
tist in 1977, and each of the 30 children was cover
tested and had their vision tested. In the following
year a further 14 children were screened and
additional tests were carried out. Thus 64 children,
over 2 years were visually screened at Bates Drive.

In 1978 it was suggested that 26 children at
Sylvanvale be tested also. This school is privately
run by the Handicapped Children’s Association.
The children’s ages range from 4-12yr1s. They are
considered to be severely retarded, so much so
that none had been visually assessed before, as the
task appeared impossible.

The causes of the retardation of the 80 children
screened are shown in Table 1. (This information
was taken {rom the school’s records, which were
not always complete, hence the large number of
unstated aetiology.)

TABLE 1

Disability Number
Down’s Syndrome 28
Eptleptic 2
Cerebral dysfunction 1
Microecephalic 1
Rubinsen Taybi Syndrome 1
Hurler’s Syndrome 1
Viral encephalitis 1
Brain damaged 2
Unknown 43

TOTAL 80

The tests performed in 1977 were: vision with
either the Sheridan Gardiner linear chart, or the
Sheridan Gardiner single optotypes or the Catford
Oliver Drum, and cover fests. In 1978 the list of
tests was extended to include, ocular movements,
the Titmus Stereo Test, colour tests with the Ishi-
hara or Matsubaru tests, and 154 prism test for
fusion response. All the tests were performed at
the school, but not under ideal conditions. The
clinic room was not ém. in length, and as the
children could not cope with doing a vision test
in a mirror, most of the testing was done in the
workshop amid power drills and work benches.

Page 53



THE RESULTS OF VISUAL SCREENING OF
80 MENTALLY RETARDED CHILDREN

At Sylvanvale the room was long enough to
perform 6m. vision tests, but because of the gross
retardation of this group of children it was more
appropriate to use the Catford Oliver Drum in the
majority of cases. Neither colour vision nor the
Titmus Stereo Test could be performed by them.

Results

Visual acuity was assessed using the Sheridan
Gardiner linear chart, Sheridan Gardiner single
optotypes or the Catford Oliver Drum. The test
chosen depended on the capacity of the child.
Of the 80 children only 14 were non-assessable.
The majority were able to manage the Sheridan
Gardiner linear test.

TABLE 2
Type of Test No. of children
Sheridan Gardiner linear chart 42
Sheridan Gardiner single optotypes 7
Catford Oliver Drum 17
Non-assessable 14

34% had equal vision of 6/9 or better in each
eye.
Strabismus was detected in 28% of the children.

Nystagmus was noted in 4 children, and latent
nystagmus in 3 children.

TABLE 3
Convergent strabismus
Divergent strabismus
Vertical strabismus

b~

inun

No additional defects were found by perform-
ing an ocular movements test.

Colour vision was attempted on 21 children at
Bates Drive. 5 of the 21 who attempted the test
gave a positive result. The other 16 children could
not perform the test. Without further investiga-
tion, it is not possible to decide whether these
results indicate a high incidence of colour vision
defects.

The Titmus Stereo Test was attempted on the
same 21 children as performed the colour vision
test. 15 children were able to perform the test,
6 showed appreciation of depth on the Fly test
only, and the remaining 9 had sterco-acuity of
better than 400 seconds of arc. It was felt that
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some of the children had such difficulty in under-
standing the test and so it is likely that the results
give both false positives and false negatives.

In this group, tested by an orthoptist, there was
found a high incidence of reduced vision and
strabismus. Many authors Banks (1972, 1974)' %,
Breakey (1955)°, Douglas (1961)*, Fantle and

Perlstein (1961)°, Gardiner (1967)°, and Venables
(1967)7, have found higher incidence of ocular
defects and no doubt with a thorough ophthal-
mological examination other ocular defects would
be diagnosed and causes found for the large per-
centage with defective vision. It is argued that the
treatment of ocular defects such as strabismus or
refractive errors do not help in the rehabilitation

of handicapped children, but Banks states ‘“‘that’

the earlier and better the visual sense functions
then the greater the child has of achieving his
potential.” He also states ‘“‘that reassurance of
parents that their child has normal vision and
healthy eyes removed a great deal of worry, and
sensible discussion and explanation about children
with ocular abnormalities went a long way in
helping parents to accept a mentally and visually
handicapped child. Such advice and reassurance
however can be given only when the development-
ally handicapped child has received full ophthalmic
and orthoptic examinations.”

CONCLUSION

Vision screening is possible and can be accurate
if the child is in quiet and familiar surroundings
and has a sympathetic and patient examiner.
Retesting of vision in particular, may be necessary
to emsure that the child’s possible poor vision is
not simple his inability to perform the vision test.
Accurate assessment of ocular motility is also
possible if care and fime is taken. Although the
Titmus Stereo Test was attempied on only a smail
number of children, indications were that it is
difficult for these children to comprehend this
test and therefore a more accurate and easier test
to administer is the 154 prism placed base out to
test for fusion. All children with good vision,
without a strabismus and irrespective of mental
ability, gave a positive response, even those who
had failed on the Titmus Stereo Test. The percen-
tage of defects found was less than that of Banks,
but the reason may be because some children with
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known defects were not screened. But, it may also
be because some defects do not show up ona
screening test, which would indicate the need of 2
full ophthalmological examination for mentally
and physically handicapped children.
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Abstract

Findings from the visual screening of a group of 40 hearing-impaired children are presented. The incid-
ence of visual defects is found to bae higher than in the normal school age population. The reliance on
vision for speech interpretation is emphasised and modifications of testing methods are described.
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This paper was written whilg the author was a third year student in Orthoptics at Cumberland College

of Health Sciences, Lidcombe, N.S.W.

The aim of this paper is to call attention to the
importance of good binocular vision for the inte-
gration of deaf children into a hearing society, and
to discuss the methods and findings of visual
screening carried out on two groups of these
children.

Similar studies' > have stressed the need for
deafl children to be regularly assessed for visual
disorders.

Deafness, like blindness, is in many cases not
absolute. The vast majority of children have some
usable hearing, although it may be very defective.
The lowest socund level that can be heard by an
individual is assessment of deafness. The softest
sound a normal ear can appreciate has a level of
zero decibels (1.5.0. standard). The mildly deaf
can appreciate sound at 20-40 decibels, the moder-
ately deaf at 60-80, and the profoundly deaf can
hear sound only at the 80 decibel level or higher.
A hearing aid amplifies sound, but does not restore
normal hearing to its user.

For many people the image of a deaf person
is of somebody who speaks with his hands.
Current educational management of a young deaf
child discourages the use of any sign language.
He is encouraged to communicate by speechread-
ing and the use of hearing aids, so that in time he
may take his place among hearing companions.

Mrs Alexander Graham Bell in 1894 described
speechreading as “essentially an intellectual exer-
cise; the remedial part performed by the eye .. .”.
Speechreading is a combination of watching and
reading the speaker’s lips as well as listening for
the amplified sounds which may be picked up
though the hearing aids, the aim being to under-
stand the spoken word and conversation.

The ability to speechread well probably
depends on several factors, including
1. good visual acuity
2. good accommodation which can be maintained

over long periods,

3. above average visual perception,

4. full visual fields, which enable the speechreader
to gain in information from the face and
setting whilst still focussing on the mouth of
the speaker, and

5. good visual memory.

Programmes to teach oral communication to
deaf children follow a pattern of auditory training,
cognition, speech training, all of which are com-
bined in a single lesson. Several such lessons are
given every day. The main stimulus is provided by
visual input, combined with tactile stimulation
and residual hearing.

Some deaf children are multi-handicapped. This
is especially likely when the cause of deafness was
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rubella, which causes eye defects as well as hearing
defects. It is for this reason that deaf children are
now being screened more widely for eye problems.
Early detection and treatment of ocular defects
allows the child the advantage of the best possible

sight.

The 40 deaf children with whom this paper is
concerned were from the Shepherd Centre for
Deaf Children, Sydney University, and from the
Opportunity Deaf Class at Granville primary
school, the latter group attending as part of the
school screening system.

The children ranged in ages from five months to
fourteen years. The degree of deafness ranged
from a mild loss to profoundly deaf. As many as
possible were given a full orthoptic assessment.

Generally speaking, it is just as easy or difficult
to test a deaf child as a hearing child. It is impor-
tant to talk just as much, if not more, to a deaf
child than to a hearing child, repeating whole
phrases, not just words. State first what you want
him to do, and then show him. To show first, or
while vou are talking, will only attract the child’s
attention away from your face so that he misses
what you are saying.

Visual acuity was usually tested first. If per-
formed well it gave confidence to both the child
and the orthoptist. As part of their schooling,
from as young as eighteen months to two years,
the children match animals, progressing to letters
and words, and therefore the Sheridan Gardiner
test was readily undersiood. It is often best to
start close to the child where he can gain infor-
mation from your lips and face, encouraging him
when he perform correctly, and then to move back
to the appropriate distance. It is better not to
point to the letter or picture, but to encircle it
with your finger as this reinforces the method
taught at school. .

6 of the children were found to have defective

vision.

2 had strabismic amblyopia

2 had refractive or anisometropic ambiyopia

1 showed signs of retinopathy, and

1 case was of unknown cause.

Ocular motility was assessed by cover test,
ocular movements, and convergence. Most of the
children willingly looked at an accommodative
target long enough for an accurate cover test to be
performed.

5 children would not allow either eye to be
covered; by cornela reflections their eyes appeared
straight. Of the remaining 35

A STUDY OF VISUAL DEFECTS IN HEARING IMPAIRED CHILDREN

13 were orthophoric

7 were esophoric

3 had constant convergent squint

8 were exophoric

3 had intermittent divergent squint, and

1 had a constant hypertropia

Ocular movements were performed using a
visual stimulus; surprisingly, squeaky toys proved
successful as some children were able to hear
them. Older children performed well when asked
to follow a light.

4 children were unassessable,

29 had no apparent muscle anomaly

5 showed underaction of a superior oblique

muscle

1 had Brown’s syndrome, and

1 had a lateral rectus palsy
Convergence was assessed using a fixtion target,
not the R.A.F. rule.

4 children were not tested for various reasons.

30 had full convergence,

6 had a near point further than 5 cm.

Binocular single vision was tested using the
Titmus and in some cases the TNO stereo acuity
test. These proved to be much more easily done
than one would have expected. The children
readily pointed to the correct item with little or
no encouragement. Good stereoacuity was demon-
strated in most of the children tested. The Ishihara
colour vision test gave no trouble with the older
children, who traced the numbers wihtout promp-
ting. No case of defective colour vision was found.

In this survey the testing of visual fields was not
attempted, possibly because of difficulties due to
age and deafness, but I feel that this is an area
which should be investigated, as these children rely
heavily on peripheral vision to gain information
about the conversation and surroundings whilst
speechreading.

Many of the children, especially of those from
Granville school, had not been refracted. Of the 5
patients with known refractive errors, 4 were
myopic, and 1 hypermetropic, 3 of the group
having anisometropia. These five constituted
12.5% of the total. Previous studies' > of the re-
fractive errors in deaf children found approximat-
ely 38% requiring a hypermetropic correction
while about 9% were myopic. Using the basic
procedures of our survey, hypermetropia would
not be detected.

It was noted from the medical records that for
twenty two children the cause of deafness was
unknown. Ten cases were due to rubella. Five
of these ten children had retinopathy, consisting
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of retinal pigmentation and paramacular pigmen-
tary stippling. The pigmentary disturbances did
not appear to interfere with visual acuity.

It should be remembered that deaf children
with severe eye pathology and blindness would be
in schools or institutions for the severely and
-multi-handicapped. The children whose assessment
has been described in this paper have the major
handicap of deafness, and are being screened for
associated eye defects.

CONCLUSIONS
Forty deaf children were screened for visual

disorders. Apart from the incidence of refractive

errors, the findings agree well with previous
studies. Six of the children were found to have
ocular defects.

Several facts became apparent during this
study.

1. All deaf children, where possible, should be
screened for eye defects. This study confirms
that of others, that there is a higher incidence
of eye problems in these children than among
normal hearing children of their age.

2. Visual input is the prime stimulus that these
children rely on to gain information from
speech and their environment. Treatment of
any visual disorder, especially refractive error

Australian Orthoptic Journal,
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and amblyopia is of the utmost importance.
In addition, it must be remembered that the
children already have a severe handicap which is
receiving intense treatment; our treatment
should be carefully adapted so as to assist, and
never to hinder, their progress.

3. Testing procedure may be modified within
reasonablelimits, but these children are gener-
ally not lacking in intelligence. One explains
testing procedure to them as one would to any
child of the same age.
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Abstract

The Orthopn:st_’s rofe in_the Rehabilitation of the partially sighted, at the Royal Blind Society of New
Squ_th Wafe_s is in the Children’s Development Unit, the Sensory Development programme and the Low
Visian Clinic, with a specialised Vision Training Programme.
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Low Vision Clinie.

During 1979, an Orthoptist has been working in
three major fields at the Royal Blind Society of
New South Wales. These are in —

The Children’s Development Unit, to which an

Orthoptist has continued to be seconded from

Sydney Eye Hospital.

The Sensory Development Programme, which is

designed to assist clients who have recently

become blind to make the best use of their
other senses.

The Low Vision Clinic, to assist patients to

make the best use of their low vision aids and

to provide a most exciting Vision Training Pro-
gramme for patients with macular degeneration.

1. Children’s Development Unit

This unit has been previously described by
Pardy & Guy'. This service has proved extremely
beneficial in assessing the amount of residual
vision of the pre-school clients. This assists in the
structuring of the most suitable education pro-
gramme for each child.

It has been proved that partially sighted child-
ren benefit most from being educated with nor-
mally sighted children, if this is possible, at the
playsroup, pre-school and school stages. The staff
of Children’s Development Unit (including the
orthoptist) is directly responsible to the Honorary
Medical Advisory Panel which consisis of several
Ophthalmologists, Paediatricians, Psychologists,
and an Orthoptist, all of whom plan the most suit-

able training programme for the child and his
family.

If a child cannot manage in a normally sighted
learning situation, he may attend the Department
of Education North Rocks Central School for
Blind Children or the new special school for multi-
handicapped children also at North Rocks, or St.
Lucy’s School for Blind Girls or St. Edmund’s
School for Boys.

This service is continuing with an Orthoptist
seconded from Sydney Eye Hospital (because
there are insufficient funds available at present),
and the Royal Blind Society is very grateful to
Shayne Brown and her staff for continuing to
provide this service.

2. Sensory Development Programme

This is the second role of the Orthoptist at the
Royal Blind Society, and it is in a programme
designed for clients who have recently become
blind to make full use of their other senses and
thus help them to regain some independence. The
aim is to re-direct sensory awareness away from
sight and on to other senses, principally hearing
and touch, and to learn that these other senses can
be a reliable source of acurate information about
the environment.

I shall quote a paragraph from a paper written
by Sue Thomas?, the Occupational Therapist in
charge of the programme.
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“The first session is introductory. With the help
of an Orthoptist, each person explains his yisual
problem. This is very helpful for me and also
helps members ‘understand each other’s condit-
jons and the fact that there are many types of
impairment. At this time clients are able to
ask questions regarding glasses and surgery and,
having dealt with these, are mor¢ willing to
move on to the other senses. We stress the
usefulness of remaining vision but explain that,
for the purposes of this course, exercises are
done with eyes closed to aid concentration.
It is important to note that when we refer to a
patient as being blind, we can and often do mean
that they are partially sighted, as many ‘blind’
people have some residual vision.

Following this programme, most patients are
then trained in areas of orientation and mobility,
activities of daily living, and communications and
manual skills, all offered Dby the Society and
tailored to the patients’ needs.

The clients who have completed this pro-
gramme have all shown a marked improvement in
confidence and have all performed very well in
learning other new skills, once they have become
aware of their other senses. Some patients have
then participated in the Vision Training Pro-
gramme as a direct result of their residual vision
being observed in this group situation.

3. Low Vision Clinic

This is the third area of participation for the
orthoptist and at present is the most challenging.
The patients are examined by the Ophthalmologist
and low vision aids in the form of magnifiers and
telescopes are prescribed, if necessary. Most of the
patients need careful instruction in the use of
these aids, along with advice as to adequate light-
ing for each aid. Many of these patients are
assisted by the orientation and mobility instruct-
ors in the use of these aids, in consultation with
the Orthoptist.

The most recent and exciting breakthrough has
been in the VISION TRAINING PROGRAMME.
This programme was first described by Professors
Otto and Bangerter in St. Gall, Switzerland and
published in 1971, in which they describe the re-
training of patients with macular degeneration to
use a paramacular point as their primary point of
fixation.

This treatment has been adopted and is now
giving some very promising results with patients
referred to the Low Vision Clinic. Once the
eccentric point of fixation which gives the best
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visual acuity has been established the patients are
encouraged to use this point during everyday tasks
with weekly re-inforcement and encouragement by
the orthoptist, with special emphasis on the visual
angle and visual direction of the eccentric point.
After prolonged stimulation, the patients use this
point of fixation all the time and it becomes a con-
ditioned reflex with other functioning points of
the retina become orientated to it.

It is very important for these patients to realise
that we cannot give them the vision they have Jost
but only reinforce what is lefi. To date 27 patients
have participated in this programme, 3 were
rejected after the initial visit as they had central
fixation and thus the visual acuity could not be
improved. Of the 24 remaining, most have senile
macular degeneration, 2 have optic atrophy, 2
have pseudo-xanthoma elasticum and one had
problems as a result of rubella. 15 of these had
2/36 or worse visual acuity and now have 212
or better, whilst 8 of the others have improved at
least by 2 Snellen lines. Two of the patients have
actually improved from counting fingers to 2/6
and 2/4.

Not only is this marked improvement in meas-
urable visual acuity most rewarding but the
patients’ improvement in mobility is astounding.
In all cases the patients have remarked on their
regained independence, at least with some tasks,
such as shopping and cooking. Most patients can
now watch television comfortably and many can
read N.5 (7 patients), some with the use of mag-
nifying aids and some without. '

Case History:

1. MW., 57 years. Senior executive, department
of education. Presented with 2/36 visual acuity in
his best eye, with pseudo-xanthoma elasticum,
faced with early retirement and having to relin-
quish his position. After one week of practising the
techniques explained to him, visual acuity was 2/5
and N.10 unaided. Mr. W, is now a very relaxed,
competent executive who can now read type-
written copy, and thus communicate in board
meetings without embarrassment and looks for-
ward to a happy and rewarding retirement on com-
pletion of his challenging career.

2. C.L., 79 years. Senile macular degeneration.
First visit — counting fingers. Hand Movements.
Now 2/6 and N.5 with aid, can watch television,
read the Herald each day and look after herself}
formerly she had to rely on her daughters even to
make her a cup of tea. '
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This programme has given all the patients a new
lease of life. They can re-commence their hobbies
and interests and look after themselves without
having to rely on relatives and friends. The
patients most suited to this programme are older
patients with macular degeneration who still have
the desire to be as independent as possible.
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Abstract

The aim of this paper is to demonstrate how a person with a visual acuity deficit can function in day
to day living. This was achieved by using graded filters to simulate visual acuity levels ranging from 6/6
— 1/60. Then with each visual level, activities involved in daily living were performed. The results are
summarised in table form and some experiences have been related.

We concluded, that although a person may be classified as ‘blind’, in most cases, there is some
residual vision which may be used to improve the individual’s independance and enjoyment of life.

Key wards.

Simuiated reduced vision, activities of daily living, residual vision.

Introduction

In the past many people suffering from a visual
impairment have been treated as though totally
blind, although many retain some residual visual
ability. This congept has recently come under
criticism. '3 The majority of ‘lay’ people still
believe that a person classified as blind lives in a
world of darkness totally devoid of light stimula-
tion. However we know this is not always the case.

Aim

The aim of this paper is to demonstrate how a
person with a visual acuity deficit can function in
the process of day to day living and in particular
to emphasise the difficulties and potentially
dangerous situations they may encounter. We feel
there exists a need to emphasise the statement that
residual vision is useable vision and thus should be

_exploited whenever possible to give the patient

every opportunity to lead as visually normal a
life as is possible.

This information may be relevant and of value
to other therapists, by making them aware of the
extent to which they can exploit their patients
visual ability, no matter how minimal it may be,
to improve their self reliance.

At the present time qualification for a blind
pension is restricted to those individuais who have
a visual acuity of 6/60 or less in the better eve, or
having a visval field defect e.g. tunnel vision®.
However it is only necessary to have a visual acuity
of 6/24 or less in the better eye to be eligible to
attend a school for the visually impaired.

One must remember, of course, that 6/12 vision
does not represent an effective visual function of .
only 50%. The following table compares visual
acuity levels with effective loss of visual function.

: TABLE 1

Relation between Visual Acuity Notations and Percent of Macular Visual Efficiency
SNELLEN’S NOTATION VISUAL ANGLES VISUAL EFFICIENCY PERCENTAGE
FEET METRES IN MINUTES IN MINUTES VISUAL LOSS
20/20 6/6 1 100% 0.0%
20/25 6/7.5 1.25 95.6% 4.4%
20/30 6/9 1.50 91.4% 8.6%
20/40 6/12 2 83.6% 16.4%
20/60 6/18 3 69.9% 30.1%
20/80 6/24 4 58.5% 41.5%
20/120 6/36 6 40.9% 591%
20/200 6/60 10 20.0% 80.0%
204400 3/60 20 3.3% 96.7%
20/800 1/40 40 0.1% 99.9%
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Method

A)Blurring Visual Acuity

1. A standard Snellens linear test type chart was
placed at six metres and our visual acuity
recorded uniocularly. We classified ourselves as
the normal as we cach have a visual acuity of
6/6 or better in both eyes at both near and
distance testing.

2. In each case we totally occluded our non dom-
inant eye with an opticlude face patch thus
excluding all visual information to that eye.

3. Using the series of graded occluders we placed
these "directly before the dominant eye, using
the vision chart and increasing the density of
the occluder until the required visual acuity
level was obtained, ranging from 6/9 to 6/60.
We were unable to obtain a satisfactory blur
using the graded occlusion for visual acuity
levels 3/60 and 1/60, so we employed com-
mercially available ‘contact’ on plano glasses.

4. We then secured the graded occluders before
the dominant eye using adhesive tape in a similar
fashion to face occlusion.

5. Various activities were then performed both
inside and outside the home environment. The
activities were chosen as we felt they were
involved in day to day living, for example,
watching television requires visual appreciation
as well as auditory information. Each activity
was performed with each visual acuity level and

. the ease or difficulty recorded.

Obviously, artificially blurred vision will not
accurately convey the effect of one with a patho-
logical defect; quite obviously a visual field defect
will be totally different. Furthermore, one may
argue that a strabismic amblyope will receive a
vastty different visual impression than a person
suffering from macular degeneration. As normal
visual acuity is usually found in the non squinting
eye it would seem that in undertaking occlusion
therapy this patient will be better able to cope.
Qur experience revealed that due to our previous
knowledge of shape, size and colour of objects we
were better equipped with a vast visual memory
which increased our chances of correctly identify-
ing an object or aided our performance of a
manual task. On the other hand, one could argue
that a person who has had a visual impairment
from birth or an early age may be better adapted
as they have developed greater sensitivity of their
other senses, particularly touch, which may more
than adequately compensate for their lack of
visual perception,

Secondly, as one eye was totally occluded we
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were placed in an abnormal situation with the
absence of stereoscopic clues to depth. This may
have hindered our judgement of distance. Negot-
iating stairs was particularly difficult as was board-
ing and alighting from public transport.

We have attempted to examine the problems in
a chronological sequence to represent the activities
involved in an average day.

Grooming

In most cases, even with 1/60 vision at close
range we could distinguish labels, seams and hems
to tell whether the clothes we were about to put
on were inside out or not. Otherwise it was nec-
essary to use tactile information.

When applying make-up it was much easier to
use bright colours such as iridescent preen rather
than more subtle colours and skin tonings. Caution
was needed when using mascara, eyeliner and eye-
lash curlers, especially concerning the lower lids
as they simply couldn’t be seen. We tended to cake
on the blusher so it was visible and we finished up
with lipstick all over our mouths and teeth. Now
we know why one often sees little old ladies in the
street looking as though they had just walked out
of a clown circus act — they probably have catar-
acts or macular degeneration. Therefore, magnify-
ing mirrors should assist these people. Both men
and women should be cautious when shaving with
impaired vision, taking care with moles, rashes,
blemishes, etc. It was realised that one can part
one’s hair with any vision but unless one had 6/18
vision or better one can’t tell whether the parting
is straight or crooked.

Home Duties

Most of these experiences are related to VA
6/60 and less. When preparing food it was imposs-
ible in most cases to tell visually whether the food
was good or bad (worm holes in apples, mould on
bread). However, sometimes one can rely on smell
(sour milk) and if all else fails one can always taste
it!

One must always be careful with any visual
level less than normal when eating fish as it is
impossible to see the bones, instead it was necess-
ary to feel with one’s fingers. Therefore, never go
to a restaurant with your friends and order fish —
they won’t be your friends for much longer.

To identify the required food in the fridge one
must almost be sitting on the shelf beside the foed
before this is possible. When cooking food in a
saucepan of water, e.g. rice, the only way to tell
whether it was boiling dry was to put one’s face

Page 63



AN EVALUATION OF VISUAL ACUITY LEVELS

into the saucepan and risk getting scalded by the
steam, or wait until there is a burning smell. This
may be overcome by periodically filling the sauce-
pan with small amounts of water.

When using scales and measures it would be
easier to use those with raised numerals, making
use of tactile as well as residual visual information.

When pouring cold liquids one can rely on plac-
ing one’s finger at the required level. However,
when pouring hot liquids one must rely on the
amount and time that one has to tip one’s hand
_from previous experience.

When washing up one relies almost solely on
the sense of touch, i.e. feeling for loose food par-
ticles, therefore one can’t wear rubber gloves and
will develop dishpan hands. It is probably easier to
buy a dishwasher.

As for vaccuuming, sweeping and dusting with
less than 6/18 VA one is unable fo see any dust or
dirt even at close range. Therefore, the most
sensible thing would be to carry out these tasks
regularly, regardless.

It was relatively easy to identify a required key
on a small bunch of variable shaped and sized keys
but with decreasing vision it became markedly
harder to fit the key in the lock.

Transport and Mobility

With less than 6/60 vision one of the biggest
difficulties just walking down the street, apart
from the lack of depth clues, was the lack of
appreciation of contours of the footpath and road
surfaces. For example holes, stones, twigs, leaves,
a step from the “footpath to the road, and dog’s
messages. Often, inclined surfaces were difficult to
differentiate from flat surfaces and one relied
more on 'po_stural and proprioceptive clues. Walk-
ingup a h;lI" one’s front foot hit the ground before
the previous foot did and one tends to lean slightly
forward and VIC?':“versa when walking downhill.

For identification of buses and taxis we tended
to use colour clues from previous experience, e.g.
taxis are white and red or red and yellow. However,
with less than 6/60 vision one couldn’t tell the des-
tination of a bus at all and with 6/36 it wasn’t
possible until the bus was level or actually moving
past. When on trains and being unable to read
station names on the indicator board or station
..names -on the platform from the train, it was
necessary to count the stops for the station
required. With 3/60 and 1/60 vision it was very
difficult to tell whether the seats were vacant or
not.

When crossing at a pedestrian crossing with
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6/60 or less it was extremely difficult to tell

whether there were any cars approaching and

whether they were stopping. When crossing a

street without a pedestrian crossing it was frighten-
ing and impossible to cross by oneself.

When crossing at traffic lights with VA less than
6/24 it was impossible to read the ‘Walk’ and
‘Don’t Walk’ signs. Only a red blur was discernable.
Thus, one could only tell when to cross when the
red blur disappeared, the-cars stopped and the
people around moved off the footpath. One didn’t
notice the green blur for the ‘Walk’ sign appear.

Using escalators didn’t prove to be very diffi-
cult as they provided clues of movement and
colour, e.g. the yellow safety lines.

When going up the stairs the clues of light and
shadow, height difference between steps and
advertisement stickers on the face of the step, as
well as on the railing, made them less difficult.

However, when travelling downstairs these clues
were absent. With less than 6/60 VA it was diffl-
cult to distinguish individual steps, rather it
appeared only as a downward slope. If there wasa
bend in the railing it gave a clue that the ground
levelled out. As you could imagine, it was frighten-
ing going downstairs without a railing.

We noticed that many shop fronts consist
almost completely of glass, especially those in
arcades, and with less than 6/60 it was almost
impossible to differentiate the doorways. Clues to
the presence of a doorway were a lack of reflec-
tion and the absence of posters or stickers on the
glass. Without these clues it would be easy to walk
into the glass walls.

With low levels of VA we found it much easier
to recognise objects that were moving rather than
those that were siationary, particularly in the
distance. Colours such as red, yellow, light blue
and white were far more prominent than others.
Thus, these two facters could be utilised in
management of visually impaired people.

When travelling in a car a passenger with 1/60
VA cannot see side streets, lane markings on roads,
traffic lights until level with them. With 6/18
VA the only difficulty was reading street names
and number plates on cars.

Reading

It is just possible to read the blackboard writing
sitting three rows from the front with 6/12 visual
acuity. Therefore any child with a visual impair-
ment should be placed in a position as close to the
blackboard as is possible. We also found it much
easier to read blackboard work written with white
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chalk although yellow, green and blue shades were
also seen, but red was hardly discernible.

Colour television we found easier to see than
black and white as the colour conveys additional
clues.

One of the biggest problems which we encoun-
tered when reading was the inability to scan linear
print. This became obvious when we attempted to
scan a menu with 6/18 visual acuity and found it
almost impossible to do so.

The accommodation near point should also be
considered as the visual acuity decreases. In order
to create a larger retinal image the print is moved
closer to the eyes. However, one may bring the
print to a point in space closer to the eyes than the
accommodation near point, thus print still remains
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illegible. It is bigger but is blurred. This problem is
exaggerated in elderly patients and presbyopes
wearing a near correction. Such people would
benefit from using an optical aid, for example a
hand held magnifier.

Another problem which became evident was
one of crowding of the print due to the fine
spacing between the letters of a word. This was
particularly noticed whilst looking up phone
numbers as in the position of maximal clarity
there was insufficient space for the letters to be
resolved and they appeared jumbled.

Dialling a phone number is a task which we all
take for granted. However, this cannot be exc-
cuted with 1/60 visual acuity relying on visual
means. One is required to feel each hole in the disc
and count the numbers along.

TABLE 2
Activities Associated with Home Duties

6/6 6/9 6/12 6/18 6124 6/36 6/60 3/60 1/60
Identifying stove controls, P P P P 12" 8~ 46> farge  Red ‘on’
heat level ete. label only light only
Power points location P P P P P Locate 1’ 6™ Red ‘on’
Red ‘on’ dot on wall only

at 6’
HotfCold taps
{not colour coded) P P P P P 1’ 4” 2 just
identify food
(supermarket) P P P P P P 12” * *
TABLE 3
Identification of Transport

6/6 6/9 6/12 6/18 6/24 6136 6/60 3/60 1/60
Identifying a bus
‘further than 20° N P P P P P P P P 20°
Identifying bus nos —
destination P P 3 20 10° level ® ® *®
Identifying a taxi P "P P P P P P colour by colour

only when level
Taxi vacantfengaged P P * * * * * * *
Train indicators, time & P P P P P 5’ from clock *
desination platform nos. below only
only
Station name from train P P P P P P P just *
Station indicators P 35° 20° 17’ 12’ from lights * *
names and lights below only
Car numberplate P 50° 30’ 20 level * * * *
Identifying stop — p P P p P P P close ®
by display board range
only
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TABLE 4
Activities with Detail I
6/6 6/9 6/12 6/18 6/24 6/36 6/60 3/60 1/60
BLACKBOARD WORK
a) Back P P Just P * * ¥ * * *
b) Front P P P P P 8» 6 3” 15"
Dialling Phone P P P P P P P Feeling Feeling
&
Reading Instructions P P P P P Very Very & *
Close Close
Price Labels P p P P P 107 6" 23" *
Banking P P P P p P * * *
Money Identification P P P P p P Colour Colour Colour
and Size and Size  only
NEWSPAPER
a) Fine Print P P 10™ 7 6” 4» * * *
b) Small headlines N
(6/60) P P P P P P P 4 2
¢) Big Headlines
6/60) P P P P P P P P P
Paperback P P P 127 8” 6" * * *
CHILDRENS BOOKS
a} first reader P P P P P 12” 6 2 ®
b) Beatrix Potter P p P P - 10 8" 4.5” * ®
Womens Weekly P P p 11" g” 6” * * *
TABLE 5
Activities with Detail 11
&6 6/9 6/12 6/18 6/24 6136 6/60 3/60 1/60
Phone Book Numbers P 10~ 8” i 6 4” namies at * *
Bus Timetable P 107 8™ 7" 6 4 2 * *
Typing — Medicine P P P 107 8 7” 57 A *
Train Fare Table P P P 11~ g” 6 * * *
Bus Timetable P P P P 107 8~ 5 * *
Watch Face (tell time} P P P P 14™ 12> 97 4” A7 > *
TV at 8 with 24” screen P P r P P big 3 10™ 8
Restaurant Menu P P P 127 8 4 * * *
Safety Instructions P Y P P just * * * ®
Dog Wash possible

It is also not difficult to imagine the problem a
person with defective vision has when confronted
by a row of medicine bottles.

The following tables summarise these exper-
iences: P indicates that the task was possible, and
completed without much difficulty. If the task
could only be done at a closer range, the necessary

distance is included. * indicates that the task was
impossible at any distance.

In Australia today it has been estimated that the
population classified as legally blind exceeds
26,000 people. A further 78,000 people have a
severe visual impairment with an acuoity ranging
from 6/24 to 6/36, and yet another 196,000 have
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a visual impairment with an acuity of 6/18. Of
this number, approximately 50% are over the age
of 60 years, However, there are only 5,000 people
registered with societies for the visually handi-
capped, for example, The Royal Blind Society.

Conclusion

Admittedly, our results are largely based on
subjective experience. However, they demonstrate
that any residual vision is beneficial to an indivi-
dual with a severe visual impairment if it is pro-
perly exploited.

It is also clear that each visual acuity level may
be treated as a defineable entity particularly when
comparing acuity levels less than 6/24. In fact, an
acuity of 6/36 may be more of a handicap than we
have previously thought. As would be expected
there is a definite difference noticed between
visual acuity levels which accelerates as the visual

[FI S
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appreciation decreases. Yet significant improve-
ment may be obtained with severe visual impair-
ment by the use of optical aids which will allow
the individual a measure of independence which
may permit them to pursue their career and inter-
ests in life more effectively.
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Abstract

Nystagmus blocking syndrome is a type of congenital esotropia with features of early onset, large
angle and nystagmus on attempted abduction. The characteristics of this syndrome are discussed,
together with two case histories. Management usually entails occlusion and surgery. Surgery is gener-
ally less predictable than in the uncomplicated congenital esotrope.

Key words

Nystagmus blocking syndrome, congenital esotropia, posterior fixation suture operation.

Nystagmus, which is reduced or absent in ad-
duction is a fairly well recognised entity, and
patients can often gain increased visual acuity
because of this reduction.

Von Noorden' quotes Lafen (1914} and Ohm
(1916) as mentioning an entity where infants with
nystagmus develop an esotropia to remain in the
null point.

Aldestein and Cuppers' advanced this concept
which they named nystagmus blocking syndrome.
In 1966 they documented its features to be:
— esotropia with sudden onset in early infancy,

often preceded by nystagmus
— pseudo paralysis of both lateral recti
— appearance of manifest nystagmus as the fixing

¢ye moves from adduction to abduction

Recent authors, namely Gunter Von Noor-
den'* % and Craig Hoyt* have done much to
popularise the syndrome. They both mention the
development of abnormal head postures in these
children as both eyes are convergent, and the child
usually turns his head towards the fixing eye to
maintain it in an adducted position, This becomes
more obvious when the child’s eye is occluded,
and in cases where there was no abnormal head
posture previously, the occlusion tends to precipi-
tate one,

The incidence of neurological disorders seems
to be quite high in patients with nystagmus block-
ing syndrome. A significant number of reported

cases have undergone shunt operations to reduce
intracranial pressure (Hoyt, four out of eight
cases, Von Noorden, two out of twelve cases).

There seems to be a very fine dividing line
between nystagmus blocking syndrome and other
types of estropia associated with nystagmus.
Some points regarding differential diagnosis should
be made clear at this stage.

Nystagmus is not present in adduction- .but
becomes manifest on any attempt to abduct, so
that manifest nystagmus is usually seen before the
abducting eye has reached the midline. With end
point nystagmus, the eye usually has to be in relat-
ively extreme abduction before the nystagmus is
manifest. ‘

Nystagmus blocking syndrome can be assoc-
iated with latent nystagmus but in such cases, the
amplitude and often the frequency of nystagmus
will increase, and manifest nystagmus will be
noted on attempted lateral versions by the time
one eye reaches the midline.

Von Noorden! * feels that cross fixation may
be misdiagnosed as nystagmus blocking syndrome,
especially where there is apparent dysfunction of
the lateral recti. However, the cross fixation
pattern seen in congenital esotropes does present
a different clinical picture as I hope the case
histories will show.

The differential diagnosis between bilateral
lateral rectus paralysis and nystagmus blocking
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syndrome is relatively easy as in the former,
neither eye will abduct. However, there is debate
about the role of mild lateral recti paresis in the
genesis of nystagmus blocking syndrome.

Von Noorden feels that lateral rectus paresis
does not play a part in its aetiology. He does state
that four of his twelve cases had restriction of
abduction but these had “complicating factors™.

Hoyt® on the other hand, feels that lateral
rectus paresis does play a part and mentions that
four of his cases could have developed lateral recti

paresis during periods of high intracranial pressure

before undergoing shunt operations.

It is interesting to note that both Von Noorden*
and Hoyt® found that nystagmus was so fine in
some cases that nystagmus blocking syndrome was
not diagnosed until the patient underwent
visuscope examination.

The mechanism of nystagmus blocking syn-
drome needs more research, One electromyo-
graphical study* shows that as the fixing eye
moves from abduction to adduction there is
incomplete inhibition of the medial rectus in the
non-fixing eye. Von Noorden concludes from
observation that the convergence mechanism is
used, and that it is, at least initially, a purposive
squint.

Treatment

Early detection of nystagmus blocking syn-
drome is essential as it effects a poorer prognosis
on cosmetic grounds and [ feel that the patient’s
parents should be aware of this.

Naturally, any significant refractive error
should be corrected and occlusion is undertaken to
strengthen lateral recti if weak through non use,
reverse any amblyopia and promote alternation.

However, with occlusion an abnormal head
posture may be exaggerated or one may develop
where there was none before,

Cosmetically, something has to be done about
the size of the esotropia, but surgery is unpredic-
table. Theoretically with surgical intervention the
neutral zone of nystagmus is shifted to the prim-
ary position, enabling good visual acuity post oper-
atively. The most common procedure is the
recessionfresection and often two operations are
needed. :

Von Noorden® suggests the posterior fixation
suture operation, or Fraden operation, as a possible
procedure. The medial rectus is sutured to the
globe behind the equator, therefore reducing its
action without effecting innervation to other
muscles. But as von Noorden points out this may

NYSTAGMUS BLOCKING SYNDROME

be insufficient, even if performed bilaterally, and
may need to be combined with a lateral rectus

resection.

Both over and under corrections are frequent
with surgery. The undercorrections usually are
acceptable immediately post operatively (as with
case no. 2) and often gradually increase in size.
One explanation is that the child is reconverging
to block nystagmus again, and this theory could
explain some surgical failures that remain at their
original angle despite 2 or more operations,

Von Noorden puts no explanation forward to
explain his overcorrections, but it seems that gen-
erally surgery is far less predictable and that the
high incidence of neurological disorders could play
a part.

In summary, nystagmus blocking syndrome
appears to be caused by hypertonicity of the
medial recti resulting from the patient’s sustained
effort to block nystagmus by converging his eyes.
The convergence could well be voluntary initially
but becomes involuntary with time. The patient
presents with a large anple esotropia with sudden
onset in early infancy, possibly with a period of
nystagmus preceding it, possible paresis of the
lateral recti, and often a head turn in the direction
of the fixing eye.

The two following cases illustrate some of the
features noted above: '

Case 1

Wilson — aged 6 years, has Down’s Syndrome
and is at present in the Macquarie University
Down’s Syndrome programme. He has a high 1.Q.

His large angle right esotropia was noticed
almost immediately after birth. Pregnancy and
birth were uncomplicated, and there is no family
history of squint.

An abnormal head posture of a head turn to the
left eliminated his nystagmus and was first noticed
at 2 years 10 months, when he was learning to
read. He has a small degree of myopic astigmatism
which has been corrected and has worn part time
left ocelusion to encourage alternation.

Ocular movements show full abduction of each
eye but with nystagmus and a reluctance to abduct
fully. The nystagmus becomes apparent just before
the abducting eye reaches the midline. There is
very slight bilateral inferior oblique overaction.
With his abnormal head posture Wilson has no
nystagmus. Cosmetically his squint is unacceptable,

Case 2
Joanna — aged 3%, first presented at 4 months
old with a history of a large left esotropia,
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nystagmus and head tumn to the right, from birth.
Pregnancy and birth were uncomplicated and
family history was unremarkable.

She wore part time (R) occlusion until she
alternated freely, with a head turn towards the
fixing eye. Nystagmus became apparent in the
abducting eye as soon as it-moved away from the
adducted position. Cosmetically her squint was un-
acceptable so at ten months surgery (left medial
rectus recession 6mm, left lateral rectus resection
7mm) was performed.

Immediately post operatively her squint was
cosmetically excellent but over the next two years
her angle has increased and at present is 306BO
without glasses, 254B0 with glasses.

Cosmetically her squint is fair to good. She has
mild hypermetropic astigmatism in her left eye
which has been corrected. Ocular movements show
manifest nystagmus in abduction more marked in
the right than the left eye. Both inferior obliques
overact, with minimal underactions of both super-
ior obliques. Her nystagmus is much reduced post
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operatively and could now be mistaken for gross
end point nystagmus.
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Abstract

Congenital esotropia of large degree generally has a poor prognosis for functional cure, unless early

surgical intervention is undertaken. :

Well supervised, pre-operative orthoptics is most important and may produce an uqusuaf response.
The congenital case studied was a large angle of deviation, which reduced dramatically following
many months of orthoptics, beginning at the age of eight months.
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Introduction

Since 1777 partial occlusion of a sound eye had
been suggested and since 1843 has been the ortho-
dox treatment of strabismus when amblyopia of
the strabismic eye is evident and was also recom-
mended to “make the squinting eye straight.”

In recent times researchers in neuro-physiology,
Hubel and Wiesel, have established experimentally
with new bom kittens, that when binocular path-
way stimulation and -binocular development is
distupted in early life, there is an anatomical deter-
loration of the binocular pathways in cells of the
lateral geniculate body but no evidence of atrophy
of the striate cells in the occipital cortex. 2,3
These findings would apply to both cnset of stra-
bismus andfor occlusion, as the disruptive factor.
Hubel and Wiesel® state that “profoundly signifi-
cant is the early disruption of the binocular path-
ways and rendering impossible any opportunity
for fusion development. These changes seem to
become irreversible after three months of mono-
cular deprivation” in kittens. Their most recent
findings state monocular deprivation is most deva-
stating from the 4th to the 6th week of life in
kittens.

If these findings can be related to human
infants at any time, the chances of a congenitat
strabismus ever gaining functional bincular vision
would seem remote.

Review of Literature regarding Congenital
Fsotropia

1

2
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. Worth 1908: — congenital esotropia is due to

deficiency in a central fusion centre.?
Chavasse 1939:— binocular vision is achieved
by conditioned reflexes and thus fusion is not
an innate faculty and any obstacles to fusion
development could be overcome if the devia-
tion is elimimated before 2 years of age.?

- Duke-Elder and Lyle:~ little or no proof that

functional cure was possible with early surgery.

. Costenbader 1952:— eady surgery during the

first 6 to 11 months of life, leaving a residual
angle of 10 degrees or less, does result in func-
tional cure. 2

. Berke 1958:— poor functional results with
surgery  after 2 years of age. ?
. Taylor 1963:— adequate surgery at an early

age, i.e. 10 degrees or less laterally and 5 degrees

or less vertically residual angle results in stere-

opsis,® and in 1967 poor resulis after 2 years of
7

age.

. Costenbader and Parkes 1966:— eaily surgery

resulted in 44.5% with gross stereopsis.?

. von Noorden 1971:— 46% functional cure with

adequate surgery up to 2 years of age .

. Taylor:— diagnosis of congenital strabismus

cannot be made unless noticed prior to 6
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months of age.’

10. Hubel and Wiesel:— by electro-medical testing
of new-born kittens deduced the binocular
pathways are innately determined and fusion
faculty is anatomically present at birth.*

11. Duane in 1978 stated that “the management
of congenital esotropia essentially involves
surgically straightening the eyes”.’

12. Walsh and Hoyt in 1969 stated “‘in most cases
of convergent strabismus, any spontaneous
straightening 1s associated with increasing
amblyopia in the squinting eye.”' °

13. Dunlop and Dunlop (1978) found from an
extensive survey of congenital squint only
4% gained “fully functional binocular vision™?

14. Selm (1974) reviewed 286 cases of congenital
and infantile squints (being under 1 year of age)
and found that refractive errors, particularly
hypermetropia, are an insignificant causative
factor in heterotropia of such eatly onset.

15. Gillan (1945) analysed a series of squints
treated with orthoptics alone and stated that
39% became straight or “nearly straight™ 3. It
was not stated what treatment was given nor
whether the deviations were intermittent or
constant, congenital or acquired.

16. Guibor found one non-accormmodative 20
degree squint which straightened with arthoptics
alone. Again it is uncertain if this case was
congenital, constant or intermittent.'?

17. Costenbader (1958) like Chavasse stated “if
vision is adequate in each eye, and binocular
alignment is maintained during the first 6 years
of life, fusion will often develop spontan-
gously.”™ 3

18. Marshall Parkes (1968) concludes that the
younger the patient is at the time the congeni-
tal strabismus is straightened, the greater the
success in the development of binocular single
vision.! ¢ .

19. Taylor (1963) concluded that early surgery for
congenital strabismus should be carried out
from 6 to .12 menths of age, to enable the
development of fusion and a functional cure b

20. Duckman and Flax, optometrists, (1978)
quote 76% overall functional and cosmetic cure
by optometric orthoptic treatment of strabis-
mus.!? Perhaps much of the data tabulated
involved intermittent andfor acquired strabis-
mus, as theré was no reference to congenital
strabismus.

21. Forrest, an optometrist, (1977), cited a single
case report of a congenital esotrope who
suffered considerable birth trauma and presented
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at the age of 8 months with a 30 degree squint,
With part-time occlusion and extensive

“creeping and crawling therapy” and the *dis-

couragement of walking”, the angle of devia-

tion finally reduced to 10 degrees with the use

of binasal occlusion at the age of 2 years. He

concluded that “there is little doubt that the

forced lateral excursions had a positive affect

on the results”'® Possibly Forrest’s case fits
into the Blind-spot syndrome and this made a
favourable situation for reduction of angle, once
any suppression scotoma was eliminated. Alter-
natively, possibly it was a VI nerve palsy follow-
ing birth trauma which recovered.

Case History

I have worked recently with a male infant with
evidence of a large congenital constant right eso-
tropia of 58 prism dioptres. Pregnancy proceeded
normally and at birth the umbilical cord was
around the infants neck but presented no real
problems. There is one cousin with a congenital
esotropia. The child was first examined by an
ophthalmologist under atropine at the age of 7
months, at which time there was no significant
refractive error and fundi and media were normal.
Orthoptic management was begun at 8 months of
age and consisted of direct and constant occlusion
which was not fully effective until 12 months of
age and was supervised at regular monthly reviews.
On presentation bilateral abduction was poor as is
often found with congenital esotropia. Lyle and
Wybar'! suggest the possibility of stretching of
the VIth cerebral abducens nerves in the process of
moulding the head during birth as a cause. In spite
of total and almost constant occlusion there was
great reluctance to maintain fixation of the squint-
ing eye. Easy fixation of the right eye was achieved
.at 17 months of age. I have suspected for some
time that infants, in which reversal amblyopia
occurs with constant occlusion therapy, have some
form of bilateral foveal dysfunction or instability.
Although there is no real evidence to support this
at present, the incidence of bilateral eccentric:
fixation with bilateral sub-standard visual acuity
which never reaches the now accepted foveal
standard of 6/5 is surpdsingly higher than one
might have expected. At each monthly review a
careful evaluation of clinical fixation was made.
Much time was spent gauging any improvement of
abduction and when able the Catford Drum, visual
acuity was regularly assessed. Initially, the recorded
visually acuity at 16 months was 6/12 R&L and
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now at the age of 4 years the acuity is R.6/12 and
L.6/9 with Sheridan Gardiner single letters. Visus-
copic fixation is R.E. parafoveal, nasal and superior
and L.E. central to parafoveal superior.

Congenital esotropia, aged approx. 2 months.

Results
Reponse to occlusion and inereased abduction

with the patient described has been most unusual-

and has avoided surgical coirection so far. When
occlusion was reduced to part-time and alternating,
at the age of 2 years, the angle of deviation reduced
dramatically, that is at that time the two syes were
able to function simultaneously for longer periods.
Finally, the deviation reduced to a small esotropia
of 11 prism dioptres, eliciting gross stereopsis
(synoptophore). Abduction increased well at an
carly stage of management, and is now full. Bilat-
eral overaction of the inferior oblique muscles,
which was evident when abduction became full
and easy, may present an obstacle to continued
development of binocular function.

In my experience, results of early treatment
have not been of this nature. This infant, where
early occlusion was almost constant, did not seem
to have suffered by deprivation of development of
binocular pathways, as suggested by Hubel and
Wiesel®. Also the evidence at present is that this
child did not experence any form of binocular
function prior to the onset of strabismus, which
the parents are adamant was congenital. I consider

AN ATYPICAL RESPONSE TO OCCLUSION
OF A CONGENITAL ESOTROPE

that increased abduction certainly encouraged the
reduction of the angle.

Right micro-tropia, aged 3 years.

CONCLUSION

From the case discussed and other literature
available, one realises that active therapy, at the
earliest possible age is of tremendous advantage
for the patient. One can postulate that once the
suppression scotoma is reduced and there is a
change in the motor adaptations as abduction
becomes a full and easy task, conditions are
favourable for encouragement of the desire for
single binocular function. If the fusion faculty is
present as an innate refiex at birth, the question
arises as to why there is not a higher percentage of
congenital esotropes gaining normal or abrnormal
binocular function when treated adequately at an
early age?

There are two schools of thought re the prog-
nosis of the congenital esotrope:

1. The earlier the straightening of the eyes, the
more chance there is of functional development.

2. The congenital esotrope has almost no chance
of gaining any functional cure, therefore early
surgery is not always considered.

The described atypical response to early occlu-
sion therapy and ocular mobility supports the
former theory. That is, when the infant’s eyes are
in a straight or micro-tropic position, functional
binocular vision may be established. That is, this
innate fusion reflex may be developed some tire
after birth.
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Abstract

A review of 87 patients with secondary exotropia and 80 paticnts with consecutive exotropia is
presented, and the main characteristics of each type are discussed.

Key words
Secondary exotropia, consecutive exotrapia.

The purpose of this paper is to review briefly
some of the characteristics of secondary and
consecutive exotropia. The records used were
those of 721 patients who had undergone surgery
for a divergent deviation at the Sydney Eye
Hospital.

Secondary Exotropia

81 patients were diagnosed as having a second-
ary exotropia. Secondary exotropia is said to
occur because pathological conditions give rise to
gross visual loss'. However, for 21 patients the
visual acuity was 6/36 or better in the affected
eye. It appeared that in these cases the interrup-
tion to binocular, vision (e.g. by a penetrating
injury) had precipitated the deviation.

The remaining patients had visual acuity of
6/60 or worse. Some of these patients had grossly
defective vision in both eyes,

33 of the 81 patients with secondary exotropia
had undergone previous non-strabismic surgery. It
can be seen from the types of surgery performed
that an interruption to binocular function and a
gross decrease in visual acuity may have occurred.

39 patients suffered from organic lesions
causing a ‘blind’ eve. )

Only 23 patients wore pglasses, and investi-
gation of the refractive errors proved insignificant.
The 7 patients with unilateral aphakia were not
optically corrected. Other than for these patients,
anisometropia was not evident. This, has however,
been described as a factor in secondary exotropia.

TABLEI
PREVIOUS SURGERY

No previous surgery 39
Previous surgery for exotropia 9
Cataract Surgery  — Unilateral 7

— Bilateral 6
Retinal Detachment 9
Corneal Graft 6
Penetrating Injury 2
Other 3

Hugonnier® states that secondary exotropia
usually involves a large angle, that is, between 404
and 604. The patients in this survey were assessed
largely by Hirschberg’s method only. It can be
seen from Figure 2 that the majority of patients
in this survey who had surgery for a secondary
exotropia had an angle of at least 405, with 9
being greater than 604,

TABLE 2
ANGLE OF DEVIATION
Less than 40 prism dioptres 21
40 to 60 prism dioptres 31
Greater than 60 prism dioptres 9
Consecutive Exotropiu

Consccutive exotropia occurs where, through
the passage of time or following enthusiastic
surgeiy, a previously convergent eye diverges. This
paper analyses only those with post operative con-
secutive exotropia. It is amazing to think that
during 41 years of surgery and the several
thousand cases of esotropia operated on in that
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time, only 82 patients were found to require
surgery for this condition.

The majority of patients had undergone 1
operation for esotropia. 9 patients had already
undergone surgery for consecutive exotropia.

TABLE 3
PREVIOUS SURGERY FOR ESOTROPIA

Number of operations
44

One

Two 16
Three 8
Four 3

88% of those with consecutive exotropia
showed no evidence of binocular function.
Vallaseca, as reported by Hugonnier?, suggests
pseudoparalysis of the medial rectus due to adhes-
ions as a feature of consecutive exotropia. 42% of
the patients in this series showed underaction of

Australian Orthoptic Journal,
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one or both medial recti before exotropia
surgery. Perhaps this occurs due to inadequate
ocular motility exercises following the initial oper-
ation. Over recent years this appears less of a
feature. This may be due to the fact that orthop-
tists now encourage these movements post
operatively.

Only 32% of these patients had equal visual
acuity pre-operatively. 25% showed 1 line differ-
ence, the remaining 43% with more than one line
difference.
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At age 2.11f12 K.L. presented with a large left
esotropia obvious since a recent unspecified illness.
The ophthalmologist noted a marked compensat-
ory posture of a face turn to the left, and suspected
a left lateral rectus underaction. Atropine refrac-
tion revealed minimal hypermetropia and no lenses
were ordered.

At the first orthoptic assessment no head
posture was noted. No manifest deviation was evi-
dent and there was full abduction of the left eye.
Tt was suggested that a further assessment be made
in the near future, however the patient did not
present again until twelve months later.

At this visit the mother reported that since a
bad case of mumps with a very high temperature, 2
large left esotropia with an abnormal head posture
had again been noted.This posture of a face tum
to the left with the chin down was very obvious.
A left convergent squint of +15° in the primary
position was well controlled with this head posture.
There was no apparent abduction of the left eye
beyond the midliner

Two months later there had been no change in--

squint or head posture. Visual acuity was assessed
by the “E” chart at 6/9 right and left. An angle of
+20° (F.R.) with N.R.C. was obtained at the syn-
optophore. The patient fused at this angle with a
small range. -

Four months later no squint or head posture
had been noted for some time. Cover test revealed
a well controlled esophoria with full abduction of

the left eye. Six months later the eyes were still
straight.

At the sixth orthoptic visit the squint and head
posture were again evident, and, according to the
mother, had been present since a severe bout of
bronchitis associated with fever. A Hess chart
showed a typical left lateral rectus paresis.

The opinion of a paediatric neurologist was that
neurological examination was normal, and that
further electrophysiological and tensilon tests were
not indicated. A right medial rectus recession was
considered.

At the next assessment no squint or head
posture was evident, A well controlled esophoria
with full abduction of the left eye was present.
Surgery was therefore deferred.

Six months later the eyes remained straight,
with full ocular movement and equal vision. An
angle of +3° with N.R.C. was measured at the syn-
optophore. The Hess chart showed a slight esodev-
iation only.

Mother reported that K.L. was now receiving

-long term penicillin treatment for her bronchial

problem and had been relatively well, and that no
squint or head posture had been seen.

It seems apparent that there is a definite rela-
tionship between the onset of a sixth nerve paraly-
sis and the presence of illness with a high fever in
this patient.

My thanks to Dr L. Cebon for allowing me to
present this case.
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Abstract

Some of the college and clinical experiences which are used to help the student gain the best possible
professional behaviour are considered. The discussion looks at the individual students’ experiences and
performance in the classroom, the clinic and during assessment. Some of the current problems are

identified and the potential salutions described.

Key words
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competence.

Modification of teaching methods over the last
four years has generally improved the students’
performance, although it continues to indicate
difficulty applying theory to practice.

The following discussion looks at five areas in
which problems occur:

I The teaching of the individual student in the
classroom

I Control of individual student experience in
clinical education

Il Nature and level of graduate behaviour

IV Communication to clinical teachers of the
standard of course content

V  Assessment of student clinical performance

Teaching of the Individual Student in the
Classroom )

Two problems arise in this area:

1. Comprehension and assimilation of concepts

into the students’ existing knowledge framework.

These concepts include phencmena not immed-

iately demonstrable in practice and the total man-

agement of patients whose treatment continues for

longer than the scheduled period of attendance at
- onie clinic.

Depending on each students’ previous clinical
performance and comprehension of basic studies
the new material will be understood at different
levels. The initial problem is to detect the indivi-
dual student who does not understand the material

and to assist hisfher comprehension. Few are
willing to admit that a concept was not under-
stood, particularly when in a group, and deficien-
cies may be overlooked until revealed at a major
assessmeni, where the question is one of pass or
fail.

2. Application of theory to the patient, One of
the aims of presenting theory is to increase the
breadth and depth of the individual’s knowledge
in as short a time as possible, The student has to
be prepared to apply his theoretical knowledge to
the patient and then to assess the results so that in
the light of experience he can develop his own
ideas. The relationship of theory to the case and
the case to theory is poorly understood and forms
a basic problem.,

To assist comprehension of concepts, variety in
the method of presentation of material is used and
information is related as much as possible to
practical situations.

The methods include small group tutorials,
assessments, academic practical tutorials, progress-
ive case studies, simulation and audio-visual se-
quences. The first three methods, by various
approaches, enable feedback to the student of the
development of his academic abilities. Initially this
invelves the ability to recall knowledge by assess-
ments such as viva voce and multiple choice
questions. As the training progresses the student is
encouraged to apply, assess and analyse informa-
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tion, through case studies in both clinical and
discussion sessions. These methods also provide
the lecturer with information on individual
student comprehension and performance.

Progressive case studies have been introduced to
help to give the student the concept of total case
management. The student, through personal
contact and case history information follows and
reports the progress of a treatment programme.
This has been particularly useful where student
participation is limited due-to risk of injury to the
patient, e.g. tonometry and contact lens work.

Simulation has been more recently introduced
and by presenting a less stressful ordeal is playing
an increasingly useful role in training. In the initial
stages of training devices which simulate basic
conditions (eg. cover test doll) are used and to
reinforce experience fellow students, staff and
willing assistants are used to simulate patients.

Games are used for more complex conditions
(which cannot be simulated by unaffected
patients). The “patient” is programmed to make
specific responses as the student verbally carries
out the test sequence. A pre-arranged scoring
system has marks assigned for such things as se-
quencing of tests, methodology and interpretation
of results.

Control of individual student experience in.
Clinical Education

To ensure that the graduate will adapt his tech-
niques to a variety of human conditions, it is
essential that he demonstrates proficiency in basic
skills at an undergraduate level. His performance
will depend on background training and on exper-
ience in the clinics. It is the latter which, in my
experience, requires control.

Three problems arise in this area, the first being
that clinics are predominantly non-specialist and
can rarely be controlled to ensure'that specific
conditions will be available when required or when
most applicable to theoretical presentation. Thus
students can miss essential experiences, unless
special arrangements are made. Such monitoring is
complex and binding for staff and students.

The second problem cccurs where, through the
generosity of the practitioner, students participate
in regular practice. Often there are too many
patients to allow any discussion in depth. Potent-
ially valuable experiences pass unexplained, and
recently introduced ideas cannot be reinforced.”

The third problem is the limited availability of
clinics. Placements may be fragmentory, resulting
in lack of continuity of tuition for the students.

PROBLEMS ASSOCIATED WITH THE IN

TEGRATION OF THEORY
AND PRACTICE IN CLINICAL ORTHOPTICS

Methods used to overcome these problems
include rotation of students, log books, work
books, videos, case discussions and structured
practical tutorials.

Of these, most orthoptists are familiar with the
rotation of students with the associated advantages,
and clinic books which now record in more detail
the kind of clinical experience gained so that
further placements can be arranged appropriately,

Work books and progressive case studies are’.
also collected. These are assessable and require
experiences in essential areas before they can be
completed and marked according to acceptable
standards. Additionally, case studies are carried
out in small groups to encourage the development
of logical thought processes to enable adaptability
in clinical situations.

Structured practical tutorials and rotation of
students with a limited patient load per session are
a recent addition, thereby allowing full discussion
of all aspects of patient management.

Videos are also used to ensure essential ocular
conditions have at least been observed.

Nature and level of graduate behaviour

Undergraduate studies are designed to develop
a competent beginning practitioner.

The problem is how to assist the students to
develop professional behaviour, so that on gradu-
ation they can demonstrate a mature approach to
care of the patient.

Methods used to fry to achieve this aim include
“problem-solving” exercises, assignments and
research papers and seminars.

In “problem-solving” exercises, case studies,
simulation and patient examination are used to
present limited informaiton which the student is
led to think through in order to reach a diagnosis,
discuss further possible tests which could be used
with the likely results, and to outline the most
appropriate plan for any given patient.

Assignments and research papers are set on
topics developed to simulate logical collection and
sorting of data, with discussion of results, and
statement of ultimate conclusions.

Seminars are also set with the presentation
guided so that the student collects and presents
new information to colleagues in a way which can
be easily assimilated and promotes group
discussion.

Communication to clinical teachers of the
standard of course content
Considerable time and effort is involved in pre-
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senting lecture material so that it can be readily
applied in clinical practice. Again and again we
find that the opportunity to apply it has not been
given, and the problem arises as to how best to
communicate to clinical teachers the material
which has recently been covered in lectures to
eniable maximal reinforcement to students.

The ideal solution for this problem would be
practical sessions supervised by the lecturer or
attendance at lectures by clinical teachers,
however, both situations are highly impractical
due to other commitments.

More feasible solutions lie in methods such as
forwarding handouts to clinical teachers so that, at
their leisure they can assimilate the material. This
tends to be tedious and does not fully explain all
the material.

Another possibility at present being tried
involves the circulation of the objectives of each
lecture with the inclusion of limited added infor-
mation to inform and control the level of expec-
tation for each year.

Meetings and workshops are also organised for
clinical teachers where lecture content can be dis-
cussed to enable additional areas of communi-
cation though these do hold some limitations.

Assessment of student clinical performance

Assessment, while it produces dread in both
examiner and student, has some valuable and
positive aspects. For the examiner these are
identification of areas of poor comprehension
and students with sub standard performance.
To the student, on the other hand, it provides a
powerful stimulus to pull information together
into a total concept and to gain feedback on their
personal competence level.

There are however, problems associated with .

assessment, such as stress, which affect students’
performances, particularly if they are shy or lack
confidence and may also be aggravated by time
constraints.

yTlEG RATION QF THEORY
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Additionally, lack of objectivity in assessment
can arise because the examiner may vary from the
student in their value judgements due to differ-
ences in experience and academic background,
the personality of the examiner and student may
be antagonistic, the standard of previous student
performance may influence expectations and
marks, e.g. “star student” and in the more
complex areas variability in patient personality,
condition variety and complexity can occur.
Regardless of student capability, the examination
can be straightforward or very complicated.

To overcome stress, assessments can be organ-
ised so that they cover a variety of tasks including
the regular form of examination of patients and
written submission, both of which conform to
established objectives for assessment of the topic.
Assessment by regular clinical teachers incorpor-
ated into a regular clinical session where relation-
ships and patterns of practice are familiar and thus
less threatening, can also help. As well, the format
of timed examination can be organised to allow
analysis of performance followed by discussion to
clarify areas of discrepancy and omissions.

To assist objectivity in basic areas, assessments
can be organised which use simulated patients.
This removes a considerable amount of variability
between patients. However, simulation within
complex areas makes it difficult to retain credibil-
ity. Additionally the objectives of the examination
identify the components considered necessary to
produce clinical competence so that a marking
plan can be stated with its appropriate loading.

Finally, the averaging of multiple assessments
with several examiners can reduce the effects of
examiner subjectivity.
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Abstract

A questionnaire which was intended to assess the relative importance of stereopsis evaluation in
Australian orthoptics was sent to 189 orthoptists. This preliminary report analyses the answers given
on the first seventy-one replies. Ninety-four percent of the replies stated that the orthoptist routinely
tested stereopsis, the tests used included the Wirt-Titmus, synoptophore-based, TNQ, Frisby and Lang
Pen tests. The tests which were nominated as most frequently used were the Wirt-Titmus (54% of
repiies}) and synoptophore-based stereotests (42% of replies). The test which was regarded as most
reliable was the TNO test (50% of those who knew of the test). Efficient evaluation of stereopsis was
regarded as important or very impartant by 95% of the replying orthopists.

Key Words ]
Stereopsis, orthoptists” questionnaire.

Orthoptics has been defined as “The practice of
methods (usually exercises), other than optical or
surgical, for treating anomalies of binocular vision,
and for overcoming deviation of the visual axis,
whether such deviation be manifest or latent, and
of "helping to restore comfortable binocular single
vision.”! In its ultimate form, binocular single
vision expresses itself as stereoscopic depth per-
ception. In the light of the above definition it
would seem to be of fundamental importance for
the orthoptist to assess the quality of all patients’
stereopsis. Definitions, however, do not necessarily
reflect attitudes formed by experience; it is the
latter which will determine whether or not a given
test is performed. It does not matter how good a
stercotest appears under strictly controlled labora-
tory conditions, if it is found wanting in the clinic
it will not be widely uvsed. In recent years a
number of new stereotests have been introduced:
the Frisby test?® Random Dot E®, Randot* and
TNO test®. All of these testshave yielded encourag-
ing results in initial trials, but it is reasonable to
ask whether they have been accepted by orthop-
tists in general. In order to find out, a question-
naire was prepared and sent to 189 Australian
orthoptists. Only orthoptists with two or more

years experience were petitioned. This article is a
report of the answers given in the first seventy-one
replies.

THE QUESTIONNAIRE

The questionnaire was headed by a short note
explaining the motivation behind it. The note
stated that the author “would value your (the
orthoptist’s) help in assessing the relative import-
ance of stercopsis evaluation in Australian orthop-
tics”. Replies to the questions were returned
anonymously.

The orthoptist was asked to answer nine ques-
tions. The first (unnumbered) question requested
that the respondent specify the city in which he or
she was trained. This should have revealed any
overall differences in the answers which could be
accounted to the school of training. Eight num-
bered questions followed, they are detailed in
Table One, along with the results.

Question One was intended to reveal whether
the orthoptist in general uses tests of binocularity
alone (Worth 4-dot test, cover test, prism test,
etc.), or whether he or she considers the stereo-
tests to be worthy of routine use.
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Questions Two to Seven were intended to indi--

cate which tests for stereopsis are presently used

in the clinics (Questions Two and Three), how
widespread has been the acceptance of the recently

introduced stercotests (Question Four), whether’

or not stereopsis evaluation is regarded as a useful -
means of screening for amblyopia (Question Five)
and which of the presently used tests are regarded -

as unreliable indicators of stereoscoplc abﬂlty
{Questions Six and Seven).

Question Four is of particular interest in that. :

it revealed the proportion of the respondents who,

considering that they knew the newer tests well,

actually use the tests. If a reply to this question
had some of the tests marked “Personally used”,

“Well known™ or “Heard of” and some of the

tests unmarked, then the unmarked tests were

treated as if they were marked “Not known.

Much recent research has been devoted to the
potential use of tests for stereopsis as stand-alone
screening tests for amblyopia®* 7. Results have,
in the main, been interpreted as favourable by the
various researchers. Question Five sought to reveal
whether or not orthoptists, as a body, agree with
the conclusions of these workers.

All of the stereotests which are used at present
are considered to have flaws of one form -or
another, for example recent projects have found
that the results of the Wirt-Titmus may be com-
tarmnated by the influence of lateral displacement
cues® and the TNO test may be dissociative®»'®
In practice these flaws may be significant, in Wthh
case the tests will not be reliable. Question Six
asked the orthoptists to specify which fests, if
any, they considered unreliable and Question
Seven asked them to state which tests were most
reliable. -

Question Eight may be looking somewhat into
the future, as it asks the respondent to rate the
importance of efficient stereopsis evaluation. Each
of the answers to this question was grouped into
one of four categories:

a) Very important, If the answer stated that stere-
opsis evaluation was an essential aspect of the
assessment of binocular vision, if it rated
stereopsis evaluation as “vital”, “extremely”
important, ‘“‘most” important etc., or if the
orthoptist felt that stereotests should be per-
formed as screening tests for certain occupa-
tions, the answer was categorised as very
important.

b) fmportant. 1f an efficient stereotest was consid-
ered to be a good supporting test for the other
tests of binocularity, or if effective stereopsis

'RESULTS
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evaluation was considered “important . the
answer was placed in this category.

c) Useful. This category contained answers Whlch
claimed that stereopsm evaluation could only be
- considered the “junior partner” of the other

tests for binocularity, that is, of limited value ~ g

when compared with the other orthoptic tests.
d) Not useful. This category requires no explana-
tion.

(Refer Table 1 Page 85)

The results of the initial seventy-one replies to
the questionnaire are detailed in Table One. Paren-
theses () enclose figures expressed as a percentage
of the total number of replies. For the results of

. questions six and seven brackets [ | enclose res-

ponses exptessed as a percentage of orthoptists
who had keard of the particular test in question.

Forty-four of the orthoptists who replied were
Sydney trained, twenty-three were Melbourne
trained and four were trained in the United
Kingdom.

Question One,

Sixty-seven (94%) of the respondents indicated
that they routinely test for stercopsis. One of the
four negative responses was accompanied by a
note stating that the orthoptist worked in a sit-
uation which did not allow routine stereotesting to
be carried out.

Question Two.

Six different tests were nominated as personally
used by the orthoptists. Sixty-seven of the respon-
dents use the Wirt-Titmus test and sixty-five use
the synoptophore-based stereotests. The TNO test
is used by thirty-five of the orthoptists and eleven
indicated that they use the Frisby test. Four
replies nominated the Lang Pen test and one nom-
inated a distance stereotest with vision projector
chart (Topcon).

It is apparent that most orthoptists use more
than one stereotest. Fifty percent of the group
actually use three or more tests. Apparently more
than one test is required to cover a reasonable
range of stereoscopic situations, including near and
far viewing, foveal and peripheral stimulation and
patient age.

Question Three.

Once again the Wirt-Titmus test scored the
highest number of responses (38). This was
followed by the synoptophore-based tests (30),
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the TNO test (13) and finally the Frisby test (3).
- These figures indicate that some orthoptists used
two or.more tests with equal frequency.

Question Four. -

From the table it is apparent that, of the newer
tests, a relatively high proportion of orthoptists
had heard of the TNO (89%) and Frisby (83%)
tests. The Random Dot E test was known to 67%
of the group and the Randot test was known to
38%. . o

Of the people who had keard of these tests, the
following proportions either used them personally
or considered that they knew the tests well. For
the TNO test 94% fell into one of these two classes.
For the Frisby the figure was 49% and the Ran-
dom Dot E and Randot tests were well known to
17% and 19% respectively. - _

Nobody used the Random Dot E or Randot
tests personally, 68% of the orthoptists who knew
the TNO “test well used it personally and 41% of
those who knew the Frisby test well actually used
it. The more traditional tests, the Wirt-Titrus and
synoptophore-based tests, were used personally by
almost everyone (93% and 94% respectively).

The results of this question correlate fairly well
with those of question two. Other tests which
were used personally and marked as such in ques-
tion four were card stereograms (3 people), Lang
. Pen test (3 people), Topcon projected stereotest

and Haag Streit projection (1 reply each).

Question Five.

The answers to this question were divided into
an indecisive ratio. Thirty-nine replies stated that
stereotests are useful screening tests for amblyopia
and twenty-six stated that they are not. Six replies
were non-committal. The answers to this question
displayed a slight dependence on school of training.
Of the Sydney-trained orthoptists, 59% answered
YES and 34% replied NO. The Melbourne-trained
group were more evenly divided on this question:
48% YES and 43% NO. Because the Melbourie-
trained group only consisted of twenty-three
people, these figures must be treated with caution.

Question Six and Question Seven.

None of the tests were universally regarded as
either reliable or unreliable. The TNO test scored
the best with 50% regarding it as most reliable and
only 9% regarding it unreliable. The Wirt-Titmus
test as a whole was regarded most reliable by 46%
of the respondents. A further 10% regarded the
“circles” subtest as most reliable and 9% felt that
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the “fly” subtest was unreliable. The test as a
whole was considered unreliable in 21% of the
teplies. 18% of the group considered the synopto-
phore-based tests to be unreliable while 42% con-
sidered them most reliable. For the Frisby test
the percentages were: most reliable 20%, unreliable
10%. Very few people were willing to venture an
opinion on the relative merits of the Randot and
Random Dot E tests; 7% and 8% respectively
regarded the tests unreliable indicators of stereo-
scopic ability, 7% and 4% respectively rated them
most reliable.

One of the orthoptists interpreted Question
seven in a different way. She stated that a reliable
indication of stereopsis in a patient was a quick
response to any of the tests.

Question Eight.

The response to this question was very clear-cut.
None of the replies stated that it was of no use to
evaluate stereopsis. Only two replies (3%) were
placed into the useful category. Sixteen replies
(23%) rated efficient stereopsis evaluation as
Imporiant and fifty-one (72%) rated it very impor-
tant. The two remaining replies could not be
categorised.

Results which show a dependence on school of
training.

Only four of the people who replied were
trained outside of Australia. This is too small a
number to use in any regional analyses of the
results. The remaining replies came from people
trained in either-Sydney or Melbourne. Most of
the results showed no significant dependence on
school of training. The answers to the question on
amblyopia screening have already been discussed
in this regard. There is, however, one other result
which deserves mention. A higher proportion of
the Melbourne-trained orthoptists have heard of
the Frisby test, 91% as compared to 77% for
Sydney trainees. Furthermore, of those who have
heard of the test, a higher proportion of the
Melbourne-trained people use the test personally
(29% as compared to 15%). They also regard it as
less unreliable than do the Sydney-trained res-
pondents (4.8% of those who know of the test
as compared to 12%) and a higher proportion of
those trained in Melbourne nominated the Frishy
test as most reliable indicators of siereoscopic
ability (38% compared to 6%). However it must he
re-emphasised that these figures should be con-
sidered with care as both groups are small. It is
also possible that these figures could be a reflec-
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tion of the place of present employment, rather
than school of training. The present data set can-
not be used to address this possibility.

DISCUSSION

The results of this survey show that the orthoptists
in general regard the evaluation of stercopsis as an
important aspect of orthoptic practice. The vast
majority of the orthoptists who replied to this
survey presently evaluate stereopsis on a routine
basis despite the fact that they often regard the
tests which they are using as unreliable. Of the
newer tests, the TNO test is the most widely used,
although the more recently introduced Frisby test
appears to be establishing itself very rapidly.
Nevertheless many of the orthoptists who know
the newer tests well still persist in using the older
Wirt-Titmus and synoptophore-based tests. It is
not clear from the replies whether this is due to
force of habit or because the more modern tests
have not been found significantly better than the
old cnes.

Eleven of the replies stated that there was a
need for a new, efficient, test for stereopsis. The
specifications given for new tests included: suit-
able for use with very young children, a minimum
of instrumentation, reasonable cost, better method
of grading stereoscopic ability, a new test for view-
ing at six metres, preferable to have a free space
test, suitable for use with all types of patients and
that the test be easy to administer. While it would

Australian Orthoptic Journal,
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scem difficult to meet all of these and other nec-
essary criteria with a single test, the results of the
survey show that if and when such a test is
developed, it will be accepted rapidly by many
Australian orthoptists.
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TABLE 1
1. Do you routinely test for stereopsis?
YES 67 (94%) NO 4 (6%)
2. Which tests for steropsis do you use?
FRISBY LANG PEN SYNOPTOPHORE TNO TOPCON PROIECTED WIRT-TITMUS
11 (15%) 4 (6%) 65 (92%) 35 (49%) 1 (1%} 67 (94%)

3. Which tests for stereopsis do you use most frequently?

FRISBY SYNOQPTOPHORE TNO WIRT-TITMUS
3 4% 30 (42%) 13 (18%) 38 (54%)
4. Which answer is most applicable to each of the following stereotests?
PERSONALLY WELL KNOWN HEARD OF NOT KNOWN
USED

FRISBY 12 (17%) 17 (24%) 30 (42%) 12 (17%)
RANDOM DOTE 0 (0%) 3 (11%) 40 (56%) 23 (32%)
RANDOT 0 (0%) 5 (%) 22 (319%) 44 (62%)
SYNOPTOPHORE 67 (94%) 3 (4%) 1 (1%) 0 ( 0%)
TNO 41 (58%) 18 (25%) 4 (6%) 8 (11%)
WIRT-TITMUS 66 (93%) 3 4%) 2 (3% 0 (0%)

5. Would you regard stercotests as useful screening tests for amblyopia?

YES 39 (55%) NO 26 (37%)

6. In your opinion which, if any, of the above tests for stereopsis are unreliable indicators of stereoscopic ability?

FRISBY  RANDOM RANDOT  SYNOPTOPHORE  TNO  WIRT-TITMUS FLY
DOT E SUBTEST
6 [10%] 4 [8%] 2 [7%] 13 [18%1 6 19%] 15 [21%] 6 [8%]

7. Which are most relinble indicators of stereoscopic ability?

FRISBY  RANDOM RANDOT SYNOPTOPHORE  TNO  WIRT-TITMUS CIRCLES
DOTE SUBTEST
12 [20%] 2 {4%] 2 [7%] 30 [42%) 32[50%] 33 [46%] 7 [10%]

8 Ifa truly efficient sterectest iy available or became available, how important would you regard stereopsis evaluation?

VERY IMPORTANT IMPORTANT USEFUL NOT USEFUL
51 (72%) 16 (23%) 2 (3%) 0 (0%)
Table One

Details of the answers given on the first seventy-one replies to the questionnaire. Figures enclosed by parentheses ( )
are expressed as percentages of the full seventy-one replies. Figures enclosed by brackets [ | are expressed as percen-
tages of ...ose orthoptists who had heard of the particular test in question. Percentages are given to the nearest whole
number.
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- THE FOURTH INTERNATIONAL ORTHOPTIC CONFERENCE

. BERNE 1979
‘The 4th International Orthoptic Conference
~-was held in September this year in Berne, the seat
- of the Government of Switzerland, a truly delight-
ful city set around the river Aare, midst beautiful
' scenery.
“The meetmg was held in the Kursaal one of

Berne’s public buildings, on a hill overlooking the
city. Scientific sessions took place in a large semi-

circular hall with ample, comfortable seating

around tables. Other functions were held in
surrounding rooms and general facilities were

excellent. The Swiss authorities encouraged us to

enjoy our stay and provided free public transport

throughout the city for all delegates. This was

‘particularly helpful as the 1,000 participants

. over the city in 41 hotels.

. Eriglish, French or German: with simultaneous

trarislation available to delegates via' earphones. "
Film' sessions ran simultaneously and it was cften

difficult to decide whether to listen to the papers,
have coffee (which also ran simultaneously in
another hall) or watch the films. The quality of
the films was particularly good and one hopes that
some of these films will be available to orthoptists
at a later date.

This congress marked the first Burian Lecture

" in honour of Dr. Herman Burian, the distinguished .

American Ophthalmologist who died just before
the 31d Intemnational Orthoptic Congress in 1975.
Dr. Gunther von Noorden introduced Nancy
Capobianco of Italy who gave this inaugural
lecture — her topic was “Points of view about
sensorial adaption in strabismus”. Nancy is the
first ever Professor of Orihoptics.

Then followed a short session on Nystagmus
and another on- Surgery during which co-author
Shayne¢ Brown read Prof. Billson’s paper on “The
surgical management of wvertical deviations”.
The Margaret Fitton Memorial Lecture was given
by Joyce Mein (UK. and one of our distinguished

- honorary members) entitled “Dissociated vertical

divergence and its association with nystagmus™.
Joyce gave an excellent paper and her delivery
was a lesson to us all — slides, clarity of theme and
timing. ‘As always, we can learn a great deal from
her. Joyce is also the Chairman of the Permanent
Scientific Committee of the International
Orthoptic Association and she must be congratu-

~ lated on the -very -good scientific section of the
(from Australia to Yugosla\rla) were scattered all i

Berne Meetmg Her balanced choice of papers

. : ) presented shows ‘her keen knowledge of factors :
. Australia was well represented by 34 parttm-',-" '
-pants (ophthalmologists .and orthoptisis). It was =

~ . . particularly pleasing to ‘see some of our newer.
graduates had made the effort to attend this
meetmg -

- Scientific papers were glven during moming
,and afternoon- sessions- for three days in.either:

both pohtlcal and scientific.
-On. Tuesday - afternoon 3 hours was set asrde

-~ -for. Amblyopla — D1agnosrs and Treatment, A very
_1mportant séssion: Various methods of treatment.
_were. reported inctuding Dr. H. Maclean and Mary

Carter's papét on their routine of miotic therapy.

’ Some of you may have heard an early version of
- this paperat our Singapore meeting,

Ruth Banks and Fay Barnett gave us further
insight into- their mew, alternative method of

- treatment of amblyopra Win - Barnard, from
- Moorfields Electro-physiology Labs in London

showed us some surprising effects of occlusion
on the visually evoked response, in amblyopia.
There appears to be good evidence to show that
occlusion of the immature eye may have extreme-
ly serious, far reaching effects. As orthoptists
we must keep abreast of the new knowledge which
is coming from the neuro-physiologists, for the
ultimate benefit of our young patients. We, in
the clinical setting, must try to understand these
new concepts and utilise them. Since the wotk of
Hubel and Wiesel, the advance of knowledge
congcerning binocular function, amblyopia and the
relationship of spatial frequency and contrast
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ansitivity to visual acuity has so changed our
sotk in orthoptics that we must now have a much
eeper understanding of the physiology of vision
nd cerebral function if we are to be worthy of a
lace in the team of specialists in the field of eye
ate.

Wednesday morning’s papers were on
Jeurology and Incomitant Strabismus inciuding
n interesting paper on ‘‘Ophthalmoplegic
nigraine of childhood and adolescence. A disorder
»f 31d, 4th and 6th cranial nerves”, from Canada.
This was followed by a group of papers on
“Development and Developmental Disorders”
which included Vivienne Gordon and Linda
McKenzie’s very good paper on ‘“Disorders of
ocular motility in patients with spina bifida”.
Vivienne gave us a foretaste of this in Singapore
at our last conference;, you may recail her ex-
cellent slides. The moming concluded with a
session of Electrophysiologic Studies.

During Wednesday afternoon, Binocular Vision
was the first theme and Mary Wesson’s paper on
sensory function was extremely interesting. Her
use of the Lee’s adaption of the Hess screen
examination suggests that a wider use of this
technique would be of advantage.

Next followed papers on Divergent Strabismus
under the able chairmanship of Barbara Lee
(Secretary General of the International Orthoptic
Association). We hope to welcome Barbara to
Australia next year at our meeting and the Inter-
national Orthoptic Association meetings. “Factors
influencing the surgical result of divergent
strabismus” was the title of Dr. Frank Martin’s
interesting paper, the co-authors of which were
six staff orthoptists at Sydney Eye Hospital.
This paper illustrated the -happy result of a team
effort. :

Thursday moring opened bright and clear
with delegates still keen and eager for more; the

THE FOURTH INTERNATIONAL ORTHOPTIC CONFERENCE

first topic was Diagnostic Tests, Papers ranged
from the Bielschowsky head tilt test to the con-
troversy between atropine and cyclogyl for re-
fraction of esotropic children; from tests on the
phase difference haplos.ope to the evaluation of
various tests for stereopsis. Our paper (Dunlop
and Neill) “Exploring the spatial and temporal
parameters of stercopsis” was read during the
session. This paper introduced a new type of test
for stereopsis which demonstrates the difference
between global and central stereopsis, and also
includes the time element.

The morning session continued with papers
on “Treatment”:— the use of prisms, the conse-
quences of lens implantation for unilateral
cataract, surgical treatment of esotropia and
exotropia, etc. One novel line of treatment was the
use of botulin injected into the extra-ocular
muscle thereby temporarily controlling the
deviation.

One criticism voiced by several delegates —
speakers and participants alike, was the lack of
printed abstracts of the papers in the programme.
This would have made it easier to choose whether
one should listen to the papers or watch the films
at any specific time.

An extensive trade exhibition was held in an
adjacent hall with all the well known British,
American and Continental instrument houses
showing the latest equipment, including some new
stereo tests and another near vision test for
children with reading matter structured to
maturity level.

On the whole, the congress was a great success
both scientifically and sociaily and the organisets
are to be congratulated on their efforts.

The 5th International Orthoptic Conference
is to be held in Cannes (South of France) in
October 1983.

Patricia Dunlop




Abstracts of papers read at 4th International Orthoptic Congress by Australian authors:—

SURGICAL MANAGEMENT OF VERTICAL DEVIATIONS f
F. A. Billson F.R.A.C.0., F.R.ALCS., F.A.LS. and 8. A. Brown D.0O.B.A.

Abstract
131 cases of vertical deviation are reviewed and the principles of management are discussed in the light
of the type and frequency of the surgery required.

The study reveals |V nerve palsies are the most common cause of vertical deviation. The need for
superior oblique surgery is infrequent in contrast with surgery to the inferior oblique muscle which
constitutes 80% of the surgery performed for vertical deviations.

More than half the patients in the series did not require surgery and of these half required no
treatment at all, '

MEDICAL THERAPY FOR AMBLYOPIA AFTER FAILURE OF
CONVENTIONAL THERAPY

H. Mactean MB, Ch.B, F.R.C.S. (Ed.}, D.O.and E. M. Carter D.0O.B.A.

Abstract

A series of 55 children with amblyopia resistant to patching, pleoptics or atropine have been treated
by atropinisation of the dominant eye combined with stimulation of the amblyopic eye by
phosphaline iodide. 31 met the success criterion of 2 Snellen lines improvement in visual acuity.
Older children did wel! and the duration of therapy necessary did not correlate with age or with the
degree of atropine blur produced. Eccentric fixation also responded well. The mode of action of this
treatment cannot be satisfactorily explained as a variety of penalization, and remains speculative.
Side effects were few and not serious, Patient acceptance was good. N

FACTORS INFLUENCING THE SURGICAL RESULTS OF
DIVERGENT STRABISMUS

Frank Martin F.R.A.C.0., F.R.A.C.S. and Jane Pardey D.O.B.A.
Sydney Eye Hospital

Abstract
The charts' of 721 patients who underwent surgery for divergent strabismus at the Sydney Eye
Hospital between 1937 and 1978 have been reviewed.

It was found that there was a marked preponderance of female patients in those with intermittent
divergent strabismus (2:1). The onset of primary divergent strabismus was at an-early age, 66% being
reported as being present in the first five years of life. However there was a definite delay from onset
till time of initial consultation, Patients with intermittent divergent strabismus tended to have surgery
at an earfier age than those with constant divergent strabismus.

Surgical resuits were satisfactory after the initial operation in 63.85%. There was a significant
over-correction in 8.45% and an under-correction in 27.7%.

Various factors that could influence the surgical result of divergent strabismus were considered E
and only the type of surgical procedure and the magnitude of the strabismus have a definite influence. &
Sex distribution, age at onset, visual acuity and refractive error, pre-operative orthoptics, treatment,
retinal correspondence and presence of a vertical deviation which occurred in 42.5% have no influence.

Binocular function and near point of convergence could have a possible influence in the surgical
results.

The authors acknowiedge the assistance of the Orthoptic Clinic, Sydney Eye Hospital.
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DISORDERS OF OCULAR MOTILITY IN PATIENTS WITH
SPINA BIFIDA

Vivienne Gordon D.0.B.A. and Linda McKenzie D.OB.A.
Lincoln Institute of Health Sciences

Abstract

This paper describes an on-going series of one hundred and one cases of spina bifida with an age range
of one month to thirty-one years who were examined to determine the incidence and type of eye
movement disorders present and to evaluate these results in terms of management. Results indicated
a high incidence of eye movement disorders (74%)} particularly in those cases with hydrocephalus.
It was felt that there were advantages in early ocular assessment and that eye care should be part of
a team approach to remediation.

EXPLORING THE SPATIAL AND TEMPORAL PARAMETERS OF
STEREOPSIS

D. B. Dunlop F.R.A.C.O., R. A. Neill B.Sc. (Hons}, and P. Dunlop D.B.O. (D.} (Lond.)

Abstract
The application of integrated electronics has allowed inexpensive investigation of temporal properties
of stereopsis and the separate quantification of its global and central components.

A pilet study using a dynamic random stereotest yielded curves expressing stereopsis in terms of
time and disparity. These revealed wide differences between groups with various binocular defects and
a potentially useful sensitivity in differentiating apparently normal subjects.
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NOTES FOR CONTRIBUTORS

Papers, case histories and other communica-
tions for publication should be sent to The Editor,
Mrs. D. Craig, C/- Box E47 St. James, Sydney
2001. Manuscripts with two high quality copies
should be typewritien in double spacing with wide
margins on one side only of quarto paper. A brief
abstract (about 50 words) should be included,

. ~stating ~the problem, method, results and con-

clusions. Keywords (about five) should be listed
after the abstract, to facilitate retrieval of subject
matter by library services. Abstract, with
keywords, should be separate from the title page
and main text. ‘

Titles should be concise followed by the
author’s name, qualifications and institution or
place where the work was conducted together with
an address for communication.

Photographs, tables and diagrams should be
separate from typescript, marked in pencil on the
back with the author’s name with an arrow indica-
ting the top. Photographs should be in the form of
clear black and white prints.

Legends or captions should be submitted typed
in sequence, on a separate page of manuscript.

Each manuscript page should be numbered in
sequence and should indicate the author’s name in
the top right hand corner.

References should be indicated in the text by
superior numbers, in order as they appear in the
text and should correspond with a detailed list at
the end of the article. Only references directly
referring to the text should be listed unless a
bibliography is particularly relevant.

References should include author’(s) name(s);
year of publication; title of article; journal name
{as abbreviated in World Medical Periodicals);

~ volume number and inclusive page numbers,

References to books should include author(s);
year of publication; title; editor(s) if any; edition
and page numbers; publisher and city of publica-
tion. ' i

Notes on the preparation of scientific papers
are available to intending contributors on request.

Papers for publication in the Australian Orth-
optic Journal may be submitted to the Editor ht
any time, but authors wishing to have their work
published in the next journal must submit their
manuscripts no later than one month prior to the
commencement of the Annual Scientific Meeting.
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SUBSCRIPTION APPLICATION

To: The bistribution Manager, Box E 47, P.O. 5t James, Sydney, N.S.W. 2000
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