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EDIHORTAL

Fact and Fantasy in Advertising

Among the many functions of a
professional journal is the conveying
of product information from man-
ufacturers who use the journal for
advertising to their prospective cli-
ents, namely the practitioners of
that discipline. The tenor of such ads
should be appropriate for the nature
of the product and the professional
reader.

In recent months there have ap-
peared in many optometric journals
a number of advertisements, par-
ticularly those concerned with auto-
refractors, which lack good taste and
seem to be talking down to op-
tometrists, the possible purchasers
of these instruments. These adver-
tisements appear to have over-
looked the fact that optometrists are
educated, sophisticated profession-
als well able to make discriminating
judgements on the clinical value of
these electronic devices.

The format and approach seem
more like the efforts of Madison Av-
enue executives addressing un-
sophisticated lay people rather than
scientific consultants and engineers
discussing highly technical instru-
ments with knowledgeable and re-
sponsible professionals.

There appears to be a discrepancy
between the stated objective of bet-
ter vision care and the claims of re-
duced examination time, greater
time to spend with a patient and in-
creased patient load. What are the
implications of such statements?

A practitioner will consider the
purchase of an auto-refractor once

his practice has reached a certain
level and he expects the instrument
will help relieve the pressure. Sup-
pose an 8 hour day of which seven
hours are allotted to clinical work
and, to be fully employed, one pa-
tient per 30 minutes, or 14 patients
per day. Any increase in patient load
means less time spent with each pa-
tient. Fifteen patients means 28 min-
utes per patient; 20 patients means
22 minutes per patient.

What then would be a reasonable
increase in patient load made possi-
ble by the acquisition of an auto-
refractor? Can the use of such an
auto-refractor so enhance the effi-
ciency and productivity of a fully
booked practitioner that a 20%, a
40%, a 50% or even a 75% increase
is possible and still allow the mainte-
nance of adequate professional
quality vision care? For example, 40
patients a day means only 11 minutes
per patient for a 7 hour-day fully
devoted to clinical practice.

Can this type of reduced patient
time be described as “better care”?
What kind of visual analysis can be
given in eleven minutes? Moreover,
by no stretch of the imagination can
the practitioner spend more time
with each patient.

Refractors are but sophisticated
retinoscopes. The only time saved, if
the procedure is performed by para-
optometric personnel, will be the 3
or 4 minutes required to carry out a
retinoscopy. Surely it is apparent
that the double claim that auto-re-
fractors save time and permit practi-

-tioners to spend more time with

each patient, or to see more pa-
tients, are mutually exclusive. If the
practitioner utilises this ‘“saved
time” counselling the patient or per-
forming other tests, he does not save
any time so he cannot see more pa-
tients. But he will create an environ-
ment conducive to better care. If he
accumulates this “saved time”, he
may be able to see more patients.
He does not, however, spend more
time with each patient but less, nor
does he create an atmosphere for
better care in a rush-rush situation.

Professional optometric stan-
dards demand that a thorough visual
examination and analysis include in-
vestigation of eye health and mobi-
lity, refractive state, accommoda-
tion, binocular integrity, muscle
balance and other sensory-motor
functions. Can one explain how, by
substituting a refractor for a retino-
scope, the above routine can be sig-
nificantly reduced in time? To claim
otherwise is demeaning of op-
tometric care for the implication is
that a “quickie subjective exam” is
the usual optometric standard of
quality vision care!

Advertisers, in preparing their
texts, should be more cognizant that
optometrists are professionally edu-
cated people, fully capable of dis-
criminating fact from fantasy in
advertising. Ads in professional
journals should be on the same intel-
lectual plane as that of the people to
whom they are directed.

G.M.B.

The Prince Albert Community
Clinic requires a Graduate
Optometrist to join a 17-Doctor
Group Practice. Guaranteed start-
ing salary. For further information,
apply to:

Dr. D.B. Wilkinson, Medical

Director,

or Mr. Mervin A. Dahl,
Business Manager,
Prince Albert Community
Clinic
110-8th Street East
Prince Albert, Saskatchewan
S6V 0V7
(306) 763-6464

WANTED

Associate Optometrist
Please Contact:

Olver & Sen, Optometrists
103 Professional Building
Prince Albert, Saskatchewan
S6V 4V6
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OPINION

Multifocals and Progressives Alternative not Superiority

In the past two or three years
there have appeared a number of
studies indicating popularity of cer-
tain types of progressive power
lenses over other types! and of pro-
gressives over standard segment
type bifocals.2.3.4

To date, no study comparing pro-
gessives to trifocals has come to this
writer’s attention. Until such a study
is done, the question of popularity of
progressives will remain unsolved
despite some results favouring pro-
gressives over bifocals. Why have
the manufacturers of progressive
power lenses failed to compare their
product with trifocals? Are they
fearful that the outcome would not
be as favourable as with bifocal
lenses?

This writer, based on his knowl-
edge of geometric optics and lens
types, of personal use of bifocals and
trifocals and of progressive lenses
(both Ultravue and Varilux II), plus
thirty-seven years of clinical prac-
tice, believes that progressives, ap-
art from their cosmetic appeal, are
overplayed because of the inherent
restrictions in their design. We are
not implying that standard multifo-
cals have no restrictions, but simply
that claims made on behalf of pro-
gressives mislead some practitioners
and the public who conclude that
these “no-line lenses” can meet any
optical need of the public.

Have readers ever attempted to
compensate for induced vertical
prism due to an anisometropia, to
adjust base curves to avoid possible
aniseikonic effects, to provide base
in prism in the reading area for con-
vergence problems or even to
provide a wider and undistorted
field of vision in the working or read-
ing area? Perhaps the genius of Ber-
nard Maitenaz, the designer of the
generating machine which permit-
ted the production of progressive
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power lenses,> will, in the future,
give us progressive lenses incor-
porating all the parameters required
in practice. But on the other hand,
what would happen to present lens
types if “Gradient index optics” be-
came a practical, clinical reality6?

The primary objective of any pre-
scription for an ophthalmic ap-
pliance is to meet the visual needs of
the patient. Practitioners should not
“give in” to the cosmetic demands of
the patient if a progressive power
lens cannot meet his visual needs.
At least, in the writer’s practice,
most requests for progressives stem
from novelty and cosmesis. — new-
ness does not necessarily mean su-
periority.

The most successful first genera-
tion progressive lens used in the
writer’s office was the “Zoom?”
which is no longer available.5> None-
theless, the writer has never been
enthusiastic about progressives due
mainly to the distortions and aberra-
tions found in the periphery or adja-
cent to the true optical zones of
these lenses. In fact, if a standard
single vision or multifocal lens had
such faults, it would be promptly re-
jected. The same might be said about
the visual results with soft contact
lenses. Why do we take so much
pain to determine an accurate re-
fraction only to ignore part of our
findings when fitting the soft lenses?

Perhaps some personal experi-
ences with Ultravue or the Varilux I1
could be of interest. Admittedly, the
writer’s correction does influence
his impressions of the usefulness of
these two types of lenses:

—3.25 % 3.50 x 180 ¥ A Base up
—3.00 — 3.25 x 165 ¥4 A Base down

add plus 2.00

C.V. Trifocal set Imm below lower

edge of pupil. )

Because of the position of the seg-
ment, the beginning of the pro-

gressive area does not create a
problem. A diplopic image caused
by looking through the segment line
is no more annoying than the blur
and distortion created by the pro-
gressive power to either side of the
progressive channel. In fact, it may
be more annoying with progressive
lenses because a segment line does
not extend to the edge of the lens
except for the executive.

At near, the Varilux gives only 2
newspaper columns of clear defini-
tion and these are trapezoid, nar-
rower at the top and more angled to
the left. A 15 degree head turn pro-
duces an uncomfortable lateral dis-
tortion and blur to the side opposite
the head turn. These lateral aberra-
tions and the narrow field can be
tolerated when reading a book but .
become intolerable with a news-
paper.

The Ultravue gives a slightly
wider field but the edges have more
blur. The trapezoid effect does not
exist.

In the intermediate ranges, 18 to
36 inches, vision is good in the
straight ahead direction but the lat-
eral field is only 8 to 10 inches wide
compared to the 24 inches available
with the trifocals intermediate seg-
ment. This reduction in the field
width is the most objectionable fea-
ture of the prescriptions. It is in the
examination room that they have
been most annoying. After several
trials, both Varilux and Ultravue
have been abandoned for in-office
use.

If personal experience is any cir-
teria for judgement, the most-used
area of the trifocal in a home or of-
fice environment is the intermediate
segment and we suspect that the
same would be said for most pa-
tients. The narrowness of the pro-
gressive channel becomes a major
feature in counselling a patient on
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the use of progressive lenses. As
Borish has indicated! the head
turner will accept a progressive
more easily than an eye turner. And
in this respect progessives would be
a boon to aphakics if such high
powered lenses could be cos-
metically produced. Have designers
ever given thought to meeting the
aphakic’s spectacle needs with a pro-
gressive power lens?

Clinicians may or may not have
noticed that a progressive lens de-
mands more head movement up and
down than a segment because the
reading power is at the bottom of the
progressive area, at least for the
Varilux. The shorter channel of the
ultravue is about similar to the trifo-
cal. In a bifocal the N.V.L. is some
8-10 mm below the distance optical
center, 15-17 mm in a trifocal and 18
or more in the Varilux. The N.V.L.
can be raised by giving more than
the required add but this may dis-
turb the intermediate ranges, the

raison d’étre of a progressive lens.

On the street, both Varilux and
Ultravue provide clear distance vi-
sion edge to edge, but once into the
progressive area to either side of the
channel, vision is blurred and dis-
torted; the Varilux causes vertical
lines to slope 15-20 degrees to the
left and 10 degrees to the right; the
Ultravue causes undulations of the
floor but vertical lines are upright.

In all this discussion the center of
controversy is clear undistorted vi-
sion at near and at far. These two
faults are not the same. Depending
on head position things may be up-
right but blurred; in other positions
the print is clear but sloped. As the
ads say, “a smooth progression of
power in every direction™; a correct
statement, no doubt, because the
lens surfaces vary smoothly and so
does power, but is this the lens power
the patient requires to correct his
ametropia?

Oh yes, except in the office, the

writer uses these prescriptions on
occasion but what a relief to get back
to a lens free of aberrations and dis-
tortions!
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CAO TRAFFIC LIGHT VISIBILITY
SURVEY

This brief survey first appeared in the December, 1981
issue of the CJO. Response from C.A.O. members has
so far been, to say the least, disappointing. In a recent
follow-up interview on the project’s progress, Dr. Mintz
stated that a similar survey was being sent to selected
samples of motor vehicle jurisdictions, as well as traffic
engineers all across Canada. Those results are to be
integrated with the results from our own membership.
Accordingly, we ask you to please read this page and,
using the postage prepaid card, forward your replies to
Dr. Mintz. We thank you for your assistance and co-
operation.

As the representative of the CAO
on the Roads and Transportation
Association of Canada, I have un-
dertaken a study of the visibility of
arrows used in traffic lights. These
traffic light arrows are available in
many patterns but the most common
ones indicate one direction per sig-
nal unit. These arrows may be dis-
played with red or amber lights or
may be displayed alone. One signal
light may consist of a solid red. solid

amber, and solid green lights along
with one or more of the following:
an arrow pointing to the right; an
arrow pointing to the left; an arrow
pointing up (indicating straight
ahead movement).

The initial phase of my study is to
determine whether or not a problem
exists among drivers in determining
the direction indicated by the ar-
row(s). With this in mind. I am solic-
iting your assistance by answering a

couple of questions below. You may,
if you wish, provide further assis-
tance by spending a four-week
period keeping more precise statis-
tics of those who present themselves
with a complaint of difficulty with
the traffic lights (Please do not ask
patients if they have problems with
the arrows: wait for them to mention
the problem).

Your co-operation is much
appreciated.

1. Within an average month, ap-
proximately how many patients
have volunteered information
that they have difficulty deter-
mining the direction indicated by
traffic light arrows:

a. no patients

b. I- 5 patients

c.  6-10 patients

d. 11-15 patients

e. 16-20 patients

f. 21 or more patients

g. unable to answer (i.e. no ar-
rows in community, or unaware
of a problem with arrows)

June/juin 1982
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Of those patients noted in 1.
(above), approximately what
percentage would yvou say pres-
ent themselves to vou with acuity
of 2 or better (i.e. acuity mea-
sured as the patient is normally
driving before any correction
vou may prescribe).

3. City, municipality, or location of

your main office (i.e. where the
majority of vour patients are
seen).

4. (Optional) Name and Address.

Please forward all replies,
within 60 days, to:

Dr. Steven Mintz
212A Regent Ave. W.
WINNIPEG, Manitoba
R2C 979
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St. Vital Vision Screening Study

Abstract

This paper discusses briefly, in
general terms, the principles and ob-
jectives of school screening pro-
grammes, some of the screening
techniques available and the choice
and training of lay operators. In par-
ticular, it outlines the objectives for a
province-wide screening project pro-
posed by the Manitoba Vision Con-
servation Committee, a multi-disci-
plinary group.

Abrégé

Ce travail débute avec une bréve
discussion genérale des principes et
buts des programmes de dépistage,
de quelques techniques de dépistage
disponibles et du choix des opéra-
teurs. Plus specifiquement le travail
expose les objectifs d’'un programme
visuel provincial proposé par un co-
mité multi-disciplinaire, le Manitoba
Vision Conservation Committee.

Introduction

School is where children attend to
sensory stimuli and integrate these
experiences through cognition. A
successful demonstration of this
very complex process is learning.
Any system that is not intact in this
process contributes to the child’s
failure to demonstrate learning.
Wilson and Wold! point out that
80-90% of what is learned is medi-
ated by vision. An intact and effi-
cient visual system, therefore, is of
key importance. The incidence of vi-

* Developmental Optometrist, Fellow,
American Academy of Optometry, Mem-
ber-Committee for Children With Learn-
ing Disabilities, Canadian Association of
Optometrists.

*# Doctoral Student in the School of Special
Education and Rehabilitation at the Uni-
versity of Northern Colorado. Previously
Special Education Consultant with the
Manitoba Department of Education and
Chairman of the Provincial Vision Conser-
vation Committee of Manitoba.
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sion problems has been estimated to
be between 20-30% (Sloane and
Rosenthal)2. At the very beginning
of our learning chain is the visual
sensory system. An ideal method
for insuring that every child’s visual
system is intact would, according to
Sloane3 “. . . be to have every child
subjected to a very complete eye ex-
amination as early in life as possi-
ble . . : “(p.13). It would be difficult
to achieve this ideal, so a second
alternative is to provide a screening
program. Reber4 suggests that the
purposes of a school’s screening pro-
gram are “to detect those children
who have visual problems that affect
the physiological or perceptive pro-
cesses of vision and to find those
children who have visual problems
that interfere with performance in
school.” (p.675). Reber aims at a
complete screening program en-
compassing physiological and per-
ceptive processes. Determining per-
ceptual difficulties that contribute to
learning problems is a critical issue
in the educational setting and needs
to be addressed with interdisciplin-
ary research and clinical efforts.
However, without attempting to de-
tract from the above statement by
Reber, this discussion will only ad-
dress physiological vision screening.

An important study in the litera-

ture which was reported by Reber
was the Danbury study, done by Le-
verett in 1955. Several new concepts
were introduced in this study:

1) The screening program was
discussed with optometrists
and ophthalmologists before
the study.

2) Children already under care
were treated differently than
those without spectacles.

3) All failures were retested.

In the Danbury study, the Mas-
sachussetts Vision Test was used. It

was found that there was a small
over-referral rate.

Reber also discussed another im-
portant study in the vision screening
literature: The Orinda studyS, which
was read before the annual meeting
of the American Academy of Op-
tometry in Boston on December 13,
1958. This study was a joint venture
of the School of Optometry at the
University of California and the
School of Medicine at Stanford Uni-
versity. The two best screening tech-
niques reported by this study were,
in order of effectiveness:

1) Modified Clinical Technique
2) Massachussetts Vision Test

The Modified Clinical is a com-
prehensive battery of tests that
needs to be administered by a pro-
fessional eye care practitioner. Be-
cause this technique requires profes-
sional involvement, the cost for this
program would likely be prohibitive
for most school divisions. The sec-
ond screening program, the Mas-
sachussetts Vision Test, is based on
the use of three tests: a) visual acuity
b) plus lens c¢) muscle balance.

The Members of the Provincial
Vision Conservation Committee of
Manitoba developed a number of
screening techniques and modified
instrument criteria with the use of
lay screening personnel, similar to
the Massachussetts test, and also
meeting the criteria as established in
the Orinda study.

Implementation of the vision
screening program in Manitoba had
five goals (Rathgeber and Spear-
man)o.

1) Todevelop a screening process
to identify children who may
have a) reduced acuity b) hy-
peropia or c) a phoria which
may interfere with academic
performance.
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2) To set up an effective system
that would encourage eye-care
practitioners in local commu-
nities: a) to support the screen-
ing process, b) to be available
for consultation to schools, ¢)
to provide clinical feedback to
the Provincial Vision Conser-
vation Committee.

3) To involve school personnel in
the screening process to in-
crease their knowledge base
with respect to vision and its
implication for learning.

4) To develop a program that
would allow school divisions to
manage and maintain an effec-
tive vision screening program.

5) To expand the scope of the
Provincial Vision Conserva-
tion program beyond the iden-
tification of vision problems
and teacher education to three
additional areas: a) parent ed-
ucation, b) pupil instruction,
c) visual environment.

In addition to having comprehen-
sive goals to guide the committee, as
suggested by Gregg’, the coopera-
tive effort by optometry and
ophthalmology in Manitoba is simi-
lar to a unique feature of the Danb-
ury study of 1957 (reported in
Reber). The actual vision screening
techniques are reported in Rathge-
ber and Spearman.

The purpose of this paper is to
report a study supported by the
Manitoba Provincial Vision Conser-
vation Committee in the spring of
1979,

Method/Procedure

Subjects were students in the St.
Vital School Division—an urban
school division within the metro
Winnipeg area. The population was
selected from schools which repre-
sented the various socio-economic
levels in the community. 732 chil-
dren from kindergarten, Grades 1,
3, 5, and 7 were screened for myo-
pia, hyperopia and phorias. The

* The Random Dot E and the Bioptor are
available from Bernell Corporation, 422
East Monroe St., South Bend, Ind. 46601.

** The Goodlite Insta-line is available from
Goodlite Company, 7426 Madison St.,
Forrest Park, IIl. 601130.
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children were screened by resource
teachers employed by the school di-
vision. Screeners received one day
of instruction and practical experi-
ence prior to the start of the pro-
gram. They were instructed in the
use of the Random Dot E*., Good-
lite Insta-line**, and Bioptor*.

In addition, the Program was
carefully administered and
monitored by the Chairman of the
Manitoba Vision Conservation
Committee, Mr. A. Rathgeber, in
consultation with the three op-
tometrists and two ophthalmologists
who were instrumental in the devel-
opment of the program.

All three instruments were used
in kindergarten and Grade 1. In
Grade 3, 5, and 7 the Random Dot E
was eliminated.

The trained screeners screened
732 children on the first screening.
216 (30%) of the children failed the
first screen. The children failing the
first screen were screened a second
time. Second screening is the admin-
istration of those tests failed in the
first screen. In the second screen,
more time was taken to administer
those tests failed the first time. 113
(15%) failed the second screen.

TABLE 1:
Screening Results
(kindergarten, Grade 1, 3, 5 and 7)

No. screened 732

No. who failed
first screen

No. who failed
second screen

216 (30%)

113 (15%)

Children failing on the second
screen were examined by either an
optometrist or ophthalmologist who
was affiliated with the study. One
half of the children were examined
by the optometrist in his office and
the other half were examined by the
ophthalmologist at the Manitoba
Health Science Center Eye Clinic.
Adapted criteria from the Orinda
study were used for the professional
examination and are noted in
Rathgeber and Spearman.

Results
1st Grade

Of the 216 children screened in
kindergarten and the 1st Grade, 74
(34%) failed the first screen. On the
second screen, 26 of the 74 children
failed. Therefore, 12% of the total
number of 216 failed the second
screen. These children were
professionally examined. 10 of the 26
children (38%) demonstrated no
problem, but 16 (62%) of the 26
were in need of professional care.
These children needed immediate
care in the form of glasses or vision
training, or a potential vision
problem was noted.

The student was considered to
have a potential vision problem
when he/she failed one of the
screening tests. For instance, the
student might fail the plus lens test
and the professional examination
might show + 1.50 of hyperopia. Yet
no symptoms and no problem in
classroom achievement will appear.
The child might show a visual acuity
of 20/30 (slight myopia) but have no
difficulty in everyday function. The
phoria might be just outside the
parameters of the established
criteria but again the child shows no
symptoms or difficulty with
classroom achievement. These
children were considered “at risk” in
that they did not require immediate
professional attention but should be
seen for review in six or twelve
months.

3rd Grade

In the 3rd Grade, 178 children
were screened. On the first screen
38 (21%) of the 178 children failed.
After the second screen, 19 (11%) of
the total of 178 failed. These 19
children were professionally
examined. 6 (32%) children
demonstrated no difficulties, but 13
(68%) of the children required a
prescription immediately or a
potential vision problem was noted.

5th Grade

In the 5th Grade, 185 children
were screened. On completion of
the first screen, 57 (31%) of the
children failed. After the second
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screen, 45 (24%) of the 185 children
failed. Following a professional
examination, 15 (33%) of the 45
children demonstrated no problem
and 30 (67%) of the 45 required
professional care. These children
required a prescription or a
potential vision problem was noted.

7th Grade

In the 7th Grade, 161 children
were screened. On the completion
of the first screen, 55 (34%) of the
children failed. After the second
screen, 31 (19%) of the 161 children
failed. Following a professional
examination 7 (23%) of the 31
children demonstrated no problem,
whereas 24 (77%) of the 31 required
a prescription or a potential vision
problem was noted.

Under — Referral

A small percentage of randomly
selected children at the kinder-
garten and Grade 1 Level (15%) and
at the Grades 3-5-7 levels (7%) were
professionally examined after pass-
ing the screening tests. This was
done in order to estimate the under-
referral rate, which is the number of
children who would not be referred
for a professional examination based
on the screening instruments and
would require professional atten-
tion. In every screening program an
under-referral rate is expected due
to instrument deficiencies and the
fact that lay people do the screening.
The under-referral rate for this pro-
gram was approximately 3%. This is
well within the range reported by
similar programs. However, a strong
committment to teacher in-service
impacted on this program’s respec-
table under-referral rate.

Discussion and Considerations

In most cases after the profes-
sional examination, more than 2/3
of the children required some care.
Either this was an immediate pre-
scription or some potential vision
problem was noted by the eye-care
practitioner. In addition to being an
effective program to identify chil-
dren with vision difficulties, this
program also appears to miss a mini-
mum of children requiring vision
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TABLE 2:
Screening Results by Grade Level

Fail 1st Screen

Fail 2nd Screen

Professional
Examination
Results Of Those
Failing

The Second Screen

Kindergarten Per-
& 1st Grade |No. cent
No. = 216 74 34%
Grade 3
No. = 178 38 21%
Grade 5
No. = 185 57 31%
Grade 7
No. = 161 55 34%

26

19

45

31

Care No
Per- Needed Problem
cent No. % No. %
12% |16 62% 10 38%
11% (13 68% 6 32%
24% 130 67% 15 33%
19% (24 77% 7 23%

care. This is reflected in the low un-
der-referral rate.

Several factors are noted from our
experience in Manitoba;

1) The committment of both op-
tometry and ophthalmology to
work together to develop an
effective screening program
for the children of Manitoba
was of critical importance.

2) The adaptation of the Mas-
sachussetts Vision Test to re-
flect local practitioners’ stan-
dards of care proved to be an
essential component.

3) Criteria recommendations
from the Orinda study were
very valuable in the develop-
ment of the Manitoba Screen-
ing Program.

4) The future success of such a
program will depend upon the
control of two major variables.
a) instrument criteria — as-

sessed by feedback from
practitioners and subse-
quent modification of crite-
ria, if necessary.

b) Lay screener reliability is
very much dependent upon
thorough training sessions
and monitoring of tech-
niques.

5) Annual in-services for teach-
ers and screening personnel
are necessary, as new teachers
and screeners may be utilized
each year.

6) The support of all vision and
eye care practitioners is impor-
tant. All practitioners should
be well-informed of the details
of the program in order to
avoid unrealistic negative crit-
icisms to parents or pupils.

7) The referral letter to the par-
ents should indicate which
screening tests were passed or
failed by the student so that
the practitioner may pay par-
ticular attention to the reason
for referral.

8) The program has created a
greater awareness among
teachers and parents of the im-
portance of vision and eye care
and the relationship of vision
to learning.
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Helping Low Vision Patients to Read Again

Abstract

Rehabilitation of the low vision pa-
tient is both optical and psychologi-
cal. This paper purposely neglects
the optical consideration in order to
stress the human management aspect
of rehabilitation.

Abrégé

La rehabillitation du patient souf-
frant de basse vision est a la fois op-
tique et psychologique. Ce travail
ignore l'aspect optique pour mettre
Iemphase sur le coté humain et psy-
chologique de la rehabillitation.

Purpose:

This article is intended to help the
private optometric practitioner in
his office. It is also directed specifi-
cally to helping low vision patients
who suffer from senile macular de-
generation. In our low vision clinic
these people form the vast majority
of patients and their most frequent
desire is to read again. We have seen
about 500 such patients in the last
2V years.

Macular Degeneration:

As we all know senile macular de-
generation has its basis in vascular
lesions which cause the dysfunction
of cones in the macular area of the
retina. One of the results is the pre-
sence of central scotomas. In low vi-
sion patients these scotomas are
usually present in both eyes.
However they are normally more se-
vere in one eye than the other, and
are also located somewhat dif-
ferently on each retina.

The consequences of these factors
are that the patient does not have
normal binocular vision. In fact the
patient tends to use his “one best
eye”. However to use the residual
vision in his “best” eye most effec-
tively, the patient cannot look

*M.Sc. O.D.

Senior Optometrist

Low Vision Clinic

Montreal Association For The Blind
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Don Salmon*

straight ahead. Instead he must turn
his eye in such a way as to make use
of an eccentric area of his retina.
This kind of monocular eye move-
ment control can be extremely diffi-
cult. Remember that in all his
previous life it was a neu-
rophysiologically ingrained function
to look straight ahead, and the
whole neurological design was built
to encourage just that. The difficulty
of finding the best eccentric position
and then maintaining it is greatest in
the act of reading where such fine
motor control is required for any
kind of enjoyment. This article is to
help the private optometrist do this
by sharing our trial and error clinical
experience.

The Low Vision Examination:

We shall not go into the optics of
helping these low vision patients to
any great extent. What we try to do
is to determine some form of high

NEAR VISION TEST CARD

DISTANCE ~ METRIC
EQUIVALENT PRINT SIZE

GAME = =

CHANE 20/200 35M

TOLD 26 asey 20/120 2M

LEFT 387 20/100 16M 10

DOT 49 (12py 20/80 14M

BAKE 28 (9P 20/60 1M s

CcopE 63 20/50 8M

BoTH o (6 Pt) 20/40 IM

B » &Py 20/30 SM 1
20/20 35M

18 Point Large Type Grades 1 - 3
14 Point Average Book Print Grades 4 - 7
12 Point Magazines, Books Grades 8 - 12
9 Point Magazines, Paper Back Books, Typing
7 Point Newspaper
Near vision should be measured with best distance
correction, and with reading add if patient is presbyopic.
In cases of subnormal vision, the distance equivalent
is used to calculate the add for reading:

denominator
numerator

LOW VISION LENS SERVICE
New York Association for the Blind
111 East 59th Street, New York, N.Y. 10022

= D of add for 1M print.

©1972 LLV-2

Fig. 1. Low Vision Near Point Test Card

plus spectacle, single vision or bifo-
cal; or microscopic spectacle; or
handheld magnifier; or combination
of spectacle and handheld magnifier,
that at a given working distance (al-
ways much closer than normal) will
permit the patient to identify single
digits of about 1M (20/50 on JS) size
on a suitable near point card such as
the one shown in figure 1.

If the identification of 1M size is
not possible, then we want to know
what is the smallest print size that is
possible for the patient.

We have found that whatever size
this is, it is a good guide to the size of
print the patient may ultimately be
able to read, after sufficient training
and practice.

Training & Experience in Reading:

For the private practitioner the
key point is not to expect his low
vision patient to be able to read,
right away, print of the same size he
could identify on the test card. Psy-
chologically this is very hard for the
average practitioner, because most
of the time we work with normal
people and our spectacle or contact
lens prescription give immediate re-
sults, immediate feedback, both to
you the practitioner and to the pa-
tient. With macular degeneration
patients it is different. You must not
allow yourself to become dis-
couraged when your patient cannot
read immediately. More impor-
tantly you must not allow your pa-
tients to become discouraged be-
cause reading may seem so hard at
the time of the examination.

Your patient has a whole set of
new skills to learn, chiefly aimed at
the control of that eccentric retinal
area which is all he has left now.

By and large the patient has not
learned these skills prior to your ex-
amination. First of all he usually
doesn’t understand his condition
and what he must do to read. You
can help a great deal by explaining it
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carefully to him. Secondly, until
now, he has not had a corrective lens
adequate enough to provide even
the eccentric retinal area with an im-
age magnified sufficiently for him to
“get hold of”, visually speaking.
Now, following your low vision
exam, he has, and he can begin
learning.

Begin Training With Large Print
Materials:

Think of the training job you
have, as practitioner, as one of
providing retinal information of suf-
ficient size to enable your patient to
learn to find and keep the best ec-
centric retinal position.

As an optometrist an appropriate
magnification lens has been
provided and the correct working
distance determined by you for your
patient.

Now you must provide home
training exercises. The key to this is
to begin with large print material
and short words and phrases. These
will provide the strongest retinal
feedback to the patient. We ask our
patients to practice at home for fif-
teen minutes a day with materials
such as those shown in figures 2 and
3. They are told to begin always with
large print, and to read out loud so
as to involve kinesthetic, muscular
aspects in learning. They are told

received before.

activities.

distance is

Many times it is necessary to block or
cover one of the lenses. This is so that
you can adapt to your lenses easier.
This will not not harm your eyes.

\Do-not move your head when you read. Hold your head

still and move the page. This is so that you can find
your place easier. Many times a bookmark is helpful.
You will not lean to use these lenses overnight. It takes
days and even weeks of practice.

These are instructions for your
new reading glasses.

These glasses are not like any you have

They are intended for reading only and may not
be used for television, working or other distance

You must hold the reading material at the correct distance.
These glasses will not work at any other distance. The proper

In the beginning you may become tired with
your new glasses. You may also get headaches.
Be assured that this is only a temporary condition
and will soon subside.

Always ase  good light. Place it 50 that it is on the side of the better secing eye. Remember:
Hold the material at the proper distance, keep practicing and good luck.

SUB NORMAL VISION READING CARD
Arranged by WILLIAM FEINBLOOM, Ph.D.
for: DESIGNS FOR VISION, INC.

1 You must read very slowly.
You will see better as you
go along. Sight is the
same as memory.

2 If you see a word once, you can read
it better the next time. Never give
up, but try again.

3 Many people who have not been able to see
for a long time can be helped by efforts to
do so. The eye is part of the brain.

4 Teach the brain to see and the eye will see.
You must hold this card steady. Move this
card near you or away from you until the
type is clear. Keep the type in focus.

Each time you practice it will help to make

5 your eye sight stronger. You must get used

to these special glasses. After you have used
them for a short time you will see better.

COPYRIGHTED

Fig. 2. Practice Materials
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Fig. 3. Practice Materials

not to worry if they can’t read
smaller print right away. The whole
rationale is thoroughly explained to

them.
In fact the reading of even large

print is very encouraging to the pa-
tient and spurs him on, because up
to now even that has not been possi~
ble. Now itis a real accomplishment.

We usually ask our patients to re-
turn in a month’s time to show us
“what they can do.” During this time
they are asked to call a Low Vision
Assistant for further guidance, if
necessary.

Of Clipboards and Lamps:

At close working distances and
where the depth of focus of high con-
vex lens systems is limited, reading
is much easier if the material is flat.
So by all means encourage your pa-
tients to put their material on a sim-
ple clipboard and hold it close.

Lighting is critical for best retinal
functioning, even more so with low

vision patients, even with the best
lens system. We usually urge the use
of a table model or floor “goose
neck” type lamp that can be placed
beside and slightly behind the pa-
tient’s head, about a foot or so from
the material. A 60 or 100 watt bulb is
usually sufficient and is not too hot
at that distance from the patient’s
body.

Conclusion:

We have not compiled statistical re-
sults in this area at our clinic. But we
hope sharing our clinical experience
will help you and your low vision
patients. One of ours with 20/300
vision now reads a regular book a
month.
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Low Vision in Primary Care Optometry*

Abstract

A low vision examination procedure
has been devised to differentiate those
low vision patients who can be helped
by the primary care practitioner from
those who require referral to a spe-
cialized low vision clinic for help via
optical aids and/or rehabilitation.

Abrégé

Une procedure d’examen en basse vi-
sion a été developpé pour déterminer
quels patients de basse vision peuvent
bénéficier de soins du practicien de
premier ligne de ceux qui doivent étre
référés a une clinique specialisée en
basse vision pour I'obtention d’un
aide en basse vision et la
rehabillitation.

Every optometrist has been faced
with the problem of managing the
low vision patient in the busy private
practice setting. It is difficult to gain
enough experience to know when to
refer and when to provide services
because of the low incidence of low
vision patients in the private prac-
tice. If the practitioner decides to
refer, then he risks sending the pa-
tient for unnecessary extended trips
and creating financial burdens for
the patient. Many times the patient
cannot be helped by the “low vision
centers” and/or the patient could
have been helped with simple bifo-
cal adds, etc. without having to have
made the trip.

This is a constant dilemma for a
primary care optometrist, so the au-
thors developed a minimum low vi-
sion diagnostic sequence which will
allow the practitioner to more con-
fidently refer patients for this spe-
cialized care. The purpose of the
sequence is to:

*Reprinted from Texas Optometry, the Jour-
nal of the Texas Optometric Association,
Inc., by permission of the Editor.
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1. Identify those patients who can
be helped or whose care can be
initiated in the /ocal primary
care setting.

2. Identify those patients that will
respond to low vision aids but
have problems beyond the
scope of the primary care set-
ting.

3. Identify those people who are
not candidates for low vision
aids, so that unnecessary refer-
rals will not be made.

The doctor will be able to make
these determinations based on good
clinical data if the sequence is used.
This initial exposure to low vision
aids allows the primary care clini-
cian to give the patient specific rea-
sons for the referral and essentially
becomes a “diagnosis.” This prim-
ary care clinician maintains manage-
ment of the patient through this type
of knowledgeable referral. The se-
quence also benefits the low vision
clinician since the patient arrives
with some realistic knowledge of low
vision aids. The minimum low vision
diagnostic sequence will help the
primary care clinician enjoy the re-
wards of managing low vision pa-
tients within the scope of his/her
practice and avoid the frustrations of
trying to work with patients needing
a multi-disciplinary service center.

It is important to define primary
and secondary care. A primary care
setting is designed to handle a large
number of people in a short period
of time. All routine problems and
even some specialized problems can
be handled in this time frame. If
problems exist beyond this time
frame (psychological and/or phys-
iological) then this one patient starts
interfering with the primary care
clinician’s responsibilities to his/her
other patients. It is at this point that
secondary care services are needed.

Under this definition the referral is
made because the patient needs time
committments (and maybe special
equipment/lenses) that are not
within the scope of a well-managed
primary care setting and not because
the primary care clinician is incapa-
ble or incompetent. . . .

Primary Care Low Vision is ob-
taining enough data in a short period
of time to make a reasonably accur-
ate prognosis for solving the indi-
vidual’s reported problems with low
vision aids. Generalizing, the pres-
byope is an excellent example of a
primary care low vision patient. As
the near point acuity gets lower, the
lenses needed are stronger and the
patient’s use of the lenses is more
stressful. Some people adapt to the
limitations of these stronger lenses
and others need to be trained to
comfortably use them. The need for
patient training and redesigning of
lens systems is the point at which the
patient becomes a candidate for sec-
ondary care services. All optometr-
ists practice low vision daily with
geriatric patients. As the problems
become more severe, more time is
needed to resolve them. The sec-
ondary care service is organized to
provide this extra time (average
eight hours per low vision patient),
has the additional professional staff
to handle these patients, and usually
maintains a larger inventory of aids
to resolve unique problems. The
“specialist” is simply the clinician
who has a special interest in working
with these unique problems and has
the support facilities to accommo-
date all the needs of these low vision
patients. The secondary care clinicis
a resource for the primary care op-
tometrist.

The examination sequence which
follows will assist the interested op-
tometrist in identifying which pa-
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tients can adapt to aids easily and
which will need the extended time
offered by the interdisciplinary cen-
ter.

The Minimum Low Vision Diag-
nostic Series is presented in an anno-
tated outline form so it can be
referred to when that occasional low
vision patient arrives in the office
(usually unexpected and on the busi-
est day!).

1. Case History
The case history should include
the following basic information:

A. Has the patient successfully
used optical aids before? (If
so, there is a better prognosis
for success with aids since the
patient is familiar with them.)

B. Does the patient know the
cause of the impairment? (If
the patient says, “I'm blind,”
there may be problems with
motivation. The patient is
dwelling on the loss of vision.)

C. Does the patient travel
around by himself/herself?
(Mobility is an indication that
the patient is using his/her re-
sidual vision.)

D. How does light affect vision?
(Sometimes a visor or sun-
glasses can solve most of the
patient’s problems.)

E. What kinds of social activities
does the patient engage in?
(Again, this gives the exam-
iner an idea of how much the
patient is using residual vi-
sion.)

F. Does the patient have special
vocational/educational prob-
lems attributed to the vision
loss?

G. What special problems does
the patient want the doctor to
solve? (Be careful of the “~
want to see you again” syn-
drome. This person will need
lots of attention.)

Generally speaking, the case his-

tory should give you a good clinical
impression of:

1. How independent this person
is and how much the residual
vision is being used.
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2. Specific problems that will
most motivate the patient
when you are deciding on a
prescription.

II. Distant Visual Acuity

This is the first and most impor-
tant diagnostic test. It can be the
first time a patient has actually read
a chart. Use a Feinbloom Number
Chart (see Figure 1) or at least a
regular wall chart. Use the following
procedure:
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Figure 1. The Designs for Vision Number
Chart has a range of acuity optotypes from
2/700 to 20/20. At two feet a 20/7000 equiva-
lent acuity can be obtained. Likewise, the AO
Chart at two feet gives you an equivalent acu-
ity of 2/200 or 20/2000.

A. Present the Feinbloom 700
foot number (2/700 or
20/7000) or the Snellen 200
foot letter (2/200 or 20/2000
at two feet).

B. Back off to ten feet (five is
acceptable if the patient re-
ports the letter or number is
getting blurred at this dis-
tance).

C. Let the patient read the num-
bers or letters on the chart
slowly. Encourage the patient
to guess and isolate the op-
totypes to get greater success.
The more letters or numbers
the patient is able to read, the
more confidence the patient
will have in the examiner.
That is why it is important to
work at five feet instead of ten
feet if in doubt.

D. Repeat for the other eye.

Usually start with the reported
better eye first. Always get a
measurement of each eye
even when the patient says
there is no vision in the other
eye.

E. Since the Feinbloom Chart al-
lows acuities of 20/7000 (700
foot letter at two feet) to be
recorded, there is no reason
to use the antiquated term
“finger count.” (If a patient
can count fingers, he can see a
20/200 E.)

E. Some patients need to eccen-
trically view in order to obtain
the best acuity. Encourage the
patient to “look around the
blind spot” and observe the
position of the eyes when the
best acuity is obtained.

III. Refractive Error Determination
Before investigating any optical
aids, be sure that any acuity loss
noted is due to the pathology in-
volved and not due to previously un-
corrected refractive errors.

A. Use atrial frame for objective
and subjective testing.

B. Perform radical retinoscopy
at 20 cm or closer if necessary
to obtain a reflex. At least get
a starting point for the refrac-
tion.

C. Do Keratometry to discover
possible astigmatic refractive
errors. Keratometry can be
done on individuals with
nystagmus. Do not cover the
non-tested eye as this may in-
crease the nystagmus.

D. If a retinoscopic reflex cannot
be obtained, begin the subjec-
tive utilizing +2D; +5D;
+10D and *=20D lens
choices to elicit some re-
sponse. Work with —2D and

—35D cyls at the four major
meridians as a subjective test
. for astigmatism.

E. Record the new refraction
with the new acuities. Dem-
onstrate this to the patient in
the trial frame and then com-
pare it to the old Rx. Often
the patient will report no dif-
ference even though the re-
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corded acuities indicate
seemingly significant im-
provements.

E. Repeat for the other eye.
Never consider an eye hope-
less without trying. The sub-
jective should be a relaxed
procedure. Do not hurry deci-
sions and use large lens
changes as needed for the pa-
tient to see a difference.

IV. Telescopic Evaluation

The clinician will need only two
telescopes to ascertain the patient’s
prognosis for successful use of tele-
scopic devices: A 2.5x monocular
telescope and a 6x/8x combination
monocular telescope. In Figure 2,
the Selsi 2.5x and 6x/8x are shown.
The 6x has the shorter objective and
the 8x has the larger objective. Use
the following guide to determine the
appropriate telescope to use:
1.20/100, best corrected

distant acuity or better 2.5x
2. 20/100 to 20/300 best
corrected distant acuity 6.0x
3. 20/300 to 20/600 best
corrected distant acuity 8.0x

4. If the best corrected Poor prognosis for

distant acuity is less than  use of telescopes

20/600 without extended
training.

Figure 2. The 6x-8x Selsi Telescope has two
objectives. The telescope is shown with the 8x
objective mounted. This can be removed and
the shorter 6x objective used instead. The
2.5x Selsi is used for those individuals with
better acuity.
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After determining which tele-
scope to initially evaluate, the fol-
lowing procedures should be done
(nystagmus is not a contraindication
to the use of telescopes):

A. The doctor should focus the
telescope initially for a ten
foot viewing distance.

B. Have the patient locate a large
object at the end of the room
first. Having the patient find
the doctor’s white coat while
he/she stands next to the chart
is often helpful to the patient
in getting oriented and locat-
ing the acuity chart.

C. If the patient cannot find the
chart within a few minutes,
discontinue the test. Doitina
positive manner by indicating
that you “have another test to
get that information. . . .”

D. If you are using the 6x tele-
scope, the successful patient
will be the one who quickly
finds the chart and reads at an
acuity level six times better
than the habitual acuity (i.e.,
from 20/300 to 20/50).

V. Nearpoint Acuities

The chart easiest to use for this is
the Lighthouse Near Acuity Test
Chart (Figure 3). This chart is al-
ready calibrated to assist in deter-
mining a starting point for the near
correction.

Hold the Chart at 40 cm.
Determine the optimum light-
ing level for the patient.

C. Have the patient read only
one column of letters: (right
column—right eye, etc.)

D. Look for eccentric viewing
and/or encourage patient to
eccentrically view.

E. Record monocular acuities—
again record for both eyes.

F. For those who cannot read

any letters at 40 cm, move the

chart to 20 cm and obtain an
acuity. If the patient reads 4M
it is recorded as .2/4M instead
of the 40 cm notation .4/4M.

(These people will usually be

candidates for referral.)

e

Figure 3. The Lighthouse Near Acuity Test
Chart is an excellent card for taking near acu-
ities. The optotypes are well spaced, high con-
trast and the right hand column indicates the
dioptric lens needed for the patient to read
IM. A typoscope or reading slit enhances con-
trast.

VI. Microscopic Evaluation

Improving an indiviual’s ability to

read or at least identify words at
near is the easiest task to work with
in low vision. However, it must be
approached with success or the pa-
tient will be easily frustrated.

A. After getting the best acuity
for the better eye, note the
dioptric value of that line on
the right hand side of the
Lighthouse Near Acuity Test
Chart (Figure 3). This di-
optric value indicates the ap-
proximate magnification the
patient needs in order to
“see” IM* print, (i.e., can see
newsprint) size letters but can
usually only read larger type-
written materials). This num-
ber is doubled if the acuity
was taken at 20 cm.

B. Adjust the lighting on the
chart again to an optimum
level.

C. Place the appropriate lens
power from your trial lens set
or AO microscopic set in a
trial frame.

*The M notation of near acuities is described
in detail in the text Low Vision Care by Edwin
Mehr and Allan Freid. Professional Press.
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D. Have the patient place the
card on his nose and push it
away until it comes into focus.
Measure this distance. It
should equal the focal length
of the lens in the trial frame. If
not, adjust the distance for
the patient to see if the letters
clear up subjectively. If not,
record this variation in dis-
tance as it may indicate uncor-
rected refractive errors or
other problems.

E. Have the patient read down
the column of letters to IM
print. Always check lighting
and focal distance as the pa-
tient reads down the chart.

F. The patient should be able to
read 1M print with the indi-
cated lens power. Note any
discrepancies and try to figure
out why 1M was not read. Was
it refractive error problems,
field losses, confusion, avoid-
ance of working distance,
etc.?

You may wish to use a typoscope
(reading slit) for the nearpoint eval-
uation. It helps the patient keep his
place when using the microscope
and it sometimes leads to dramatic
improvements in acuity due to the
contrast enhancement it provides.
[llumination and contrast are very
important aspects of the nearpoint
evaluation.

VILI. Visual Fields

Visual Fields are performed on
every patient with the main intent
being to determine the extent of the
intact retina available for magnifica-
tion. Fields are usually performed
before evaluating aids, but they can
be done at any point during the se-
quence when a severe field loss is
expected. For instance, if the patient
shows excessive scanning when tak-
ing acuity measurements, this may
be indicative of very restricted
fields. The usual techniques are
used with some exceptions:

A. Tangent Screen is a good rou-
tine test. Use large 6mm to
20mm targets. An X can be
taped at the fixation point to
help those individuals with
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central scotomas maintain
steady fixation (Figure 4).
The clinician should observe
the patient throughout the
test for fixation changes, ec-
centric viewing, etc.

B. Perimetry is performed on
those patients who exhibit se-
vere field defects with tangent
screen testing. It gives more
information pertaining to a
patient’s reported mobility
problems. Again, large test
targets and enlarged fixation
targets will increase the re-
liability of the patient’s re-
sponses.

C. Amsler grid describes how a
patient is eccentrically view-
ing. The chart with the fixa-
tion cross is the best to use.
Have the patient fixate “nor-
mally” and then plot the loc-
tion of the scotoma. If it’s
central, the patient may need
eccentric viewing training. If
the scotoma is to the right of
fixation, the patient may have
to be trained to eccentrically
view superiorly. When the
scotoma is to the right of fixa-
tion, it will interfere with
reading with optical aids.

Figure 4. Masking tape can be used to make a
cross on the tangent screen to help the patient
with central scotomas fixate more steadily.

This is the basic set of diagnostic
tests that comprise the minimum
diagnostic low vision sequence.
Of course a complete health eval-
uation is a mandatory part of any
workup. Any medical problems
will usually be attended to prior to
initiating low vision services.

VIII. Patient Management
The data should be analyzed and
one of the following decisions

should be made:

A. Patient Cannot Be Helped—
the acuity is so poor, expecta-
tions so high (looking for a
miracle cure) and responses
to aids were not impressive.
The patient is advised that
other rehabilitation services
are available. Since the pa-
tient knows what low vision
aids are—he/she can return
for further evaluation if it is
decided that one of the aids
described and/or shown
would be of potential benefit.
The decision that a patient
cannot be helped is now based
on hard clinical data. The
clinician still leaves the pa-
tient on a positive note and
better educated as to re-
habilitation potentials.

B. The Patient Can Be Best
Managed in the Private Local
Setting—the patient has real-
istic expectations, specific
tasks in mind that are reason-
able and the acuity levels and
responses to aids indicate that
the patient should be able to
attain the established goals,
with a minimum of training.

C. The Patient Needs a Multi-
disciplinary Evaluation—this
patient has the acuity to use
aids but not the motivation.
There are complicating fac-
tors to the successful use of
aids such as small central 5°
fields, multiple central
scotomas, 20/600 acuity or
worse, resistance to working
distances or inability to com-
fortably use aids due to fine-
motor problems.

Figure 5 shows a graph that may
help the clinician depict the patient
pictorially in trying to make the
management decision. If all the
plotted points are to the left (i.e.,
very active patient with 20/60 acuity,
full fields, needs +8 diopter add to
read IM and successfully used a 2.5x
telescope) the patient should be ini-
tially managed in the office. If the
patient is not very active, has 20/400
acuity, has 10° fields and did not re-
spond well to the use of a 10x micro-
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scope (lost his place, resisted work
distance), couldn’t use a telescope
well and had no specific objectives
other than wanting to see better; all
the plotted points will be to the right
and indicate the need for the second-
ary care approach of an inter-
disciplinary team. The graph should
help in the analysis of the first few
cases. As more patients are seen and
services provided in the office, the
clinician will gain more experience
in making these management deci-
sions and will gain the clinical con-
fidence to try to work with a wider
array of clinical problems presented
by the low vision patients.

The equipment needed is mini-
mal, and can be obtained from the
companies indicated. A partial list
of companies is included. These
companies should be contacted for
catalogues and the clinician should
become familiar with the aids avail-
able through each.

l Office Setting

Clinical Setting

- ]

" Visually Independent Visually Depende
(Active)

nt

(Severe Physical Restriction)

—_

Distant
(20 equivalent)

Acuity 20/20 20/200  20/400  20/800 LP NLP

Visual Fields 20° or greater

|
1

50 - 20° 3% or less

+8D or less 8D-32D

]
—

32D or more
(Poor Response)

14

Telescopic 2.5x 4.0x 6.0x

(Poor Response

—

10x
(Spectacle-mounted)

)

Task Objectives Reading Hobbies  Vocational Needs
(Spotting-TS)
Distance Uses Rejection of

Intermediate Uses  needs determine

Figure 5. This represents a graphical presen-
tation of data obtained from the Minimum
Diagnostic Sequence. It may be useful to the
clinician in making initial management deci-
sions. All plots on the left are indicative of a
patient who can be managed in the private
practice.

Equipment: Low Vision Diagnostic
Sequence

1. 2.5x Selsi Monocular—148A—
Lighthouse

2. 6x—8x Selsi Monocular—162—
Lighthouse

3. Near Acuity M Cards—LHNV—
1—Lighthouse

4. AO Nearpoint Paragraph
Cards— American Optical

5. Distant Test Booklet—Designs
for Vision
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6. Basic Microscopic Trial Kit—
American Optical

7. E.F. Trial Lens Clips—Bernell
Corporation

8. Trial Lenses/Trial Frame/Tangent
Screen/Amsler Grid available in
practitioner’s office.

Resources:
American Optical Company
Low Vision Aids Service
Dept. 3401, P.O. Box 1
Southbridge, Massachussetts
01550
(617) 765-7711 ext. 3259

Optical Aids Service
Lighthouse for the Blind
111 East 59th Street

New York, New York 10022
(212) 355-2200

Designs for Vision

120 East 23rd Street

New York, New York 10010
(800) 221-7974

Bernell Corporation

422 East Monroe Street
South Bend, Indiana 46601
(219) 234-3200

Selsi Optical Company
40 Veterans Boulevard
Carlstadt, New Jersey 07072

Keeler Optical Products, Inc.
456 Parkway

Lawrence Bank Industrial Dis-
trict

Broomall, Pennsylvania 19008

Recreational Innovations Co.
(NOIR)

P.O. Box 109

South Lyon, Michigan 48178

Sam Walters, Inc.

412 West 6th Street, Suite 625
Los Angeles, California 90014
(213) 622-0744

OIO Products, Ltd.

P.O. Box 613

Mauhasset, New York 11030
(516) 487-8576

Visual Tek
1830 Lincoln Boulevard
Santa Monica, California 90404

Summary

The minimum low vision diagnos-
tic sequence consists of a battery of
tests that can be easily incorporated
into the routine of the private office.
Perhaps with the exception of the
total case history and the refraction,
the diagnostic series can be admin-
istered by an optometric technician
in the extremely busy office. In any
case, it provides the practitioner
with an easy mechanism to insure
that all the low vision patients re-
ceive appropriate care either
through direct services or referral.
Referring a patient through this sys-
tem can be as effective a practice
builder as if the total service was
provided in the office. The practi-
tioner can evaluate the data col-
lected and make one of three
determinations:

1. No further help is possible.

2. T can handle this case in my
office.

3. This patient should be referred
for a comprehensive re-
habilitation program. The
practitioner has the data to tell
the patient exactly why the re-
ferral is being made and has
demonstrated the need for re-
ferral to the patient, thus
maintaining excellent patient
management.

This decision is based on informa-
tion from the case history, visual
acuities, magnification responses,
and visual fields. The interrelation-
ship between these data and the vari-
ous factors involved can be weighed
and a decision made based on clini-
cal data.

The equipment needed to admin-
ister the minimum low vision diag-
nostic sequence is relatively inex-
pensive (approx. $350.00) and is
listed in detail. The sequence is out-
lined for quick reference and should
be utilized as a step by step guide for
the first few patients. As the practi-
tioner gains some skills and famil-
iarity with this aspect of optometric
care, individual modifications can
be made to the sequence to suit the
individual’s mode of practice. Hope-
fully this approach will be useful to

Cont’d on P.81
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New Optometric Institute of Toronto

In a recent news release, the
Board of Directors of the Op-
tometric Institute of Toronto an-
nounced that it has received its
Letters Patent as a non-profit
corporation.

The objectives of the newly-cre-
ated Institute are as follows:

(a) To assist in the advancement of
the standard of optometrical
services in the community and
to promote and conserve the
vision of the public, and to fos-
ter inter-professional coordi-
nation in so doing;

(b)to provide facilities for con-
tinuing optometrical study and
education for optometrists;

(c) to promote, encourage and to
participate in the advancement
of optometrical research and
preventative optometry;

(d)to arrange for the provision of
clinical facilities for the prac-
tice of optometry for the ob-
jects stated in (a), (b) and (c)
above;

(e)to encourage participation of
the public in the operation of
the Institute;

(f) to disseminate information to
the public for the purpose of
promoting and conserving the
vision of the public.

The Institute, as indicated by its
objectives, will sponsor the provi-
sion of the full spectrum of op-
tometric care. Clinical programs will
involve general examinations, bin-
ocular vision, low vision, contact
lenses and special diagnostic pro-
cedures. Initially, emphasis will be
on primary care services with other
areas developing more fully as refer-
ral sources increase. Out-reach pro-

Looks to Future

Dr. Mitch Samek. newly-appointed Executive
Director

grams for underserviced segments
of the population will receive pri-
ority status. It is expected that these
clinical programs will be operational
prior to July of this year. Addi-
tionally, the Institute will provide
continuing education programs with
aclinical orientation and foster clini-
cal research of impaortance to exam-
ination procedures, diagnosis and
therapies. The Institute will serve as
astimulus to learning and as a model
for the delivery of optometric care.

In acknowledging the support and
co-operation of the Caollege of Op-
tometrists of Ontario and the
Ontario Association of Optome-
trists, the O.1.T. Board said, “They
have fullheartedly supported the
concept of the Institute and assisted
in bringing incorporation to fruition.
The School of Optometry similarly
has supported the goals and objec-
tives of an Institute. In addition,

more tangible support has been
provided by all three; the Associa-
tion and the College have provided
financial support and the School has
offered the loan of equipment.”

Arrangements are being finalized
for the development of our educa-
tional/clinical facility in the Dan-
forth and Pape area of Toronto.
Approximately 3000 square feet of
space have been leased as the initial
home of the Institute. Currently,
considerable time is being devoted
to office and equipment needs as
well as to a developmental frame-
work for our future activities.

Dr. Mitch Samek has been ap-
pointed as Executive Director of the
Institute. Dr. Samek was engaged in
private practice for a number of
years before returning to graduate
school. He received his M.Sc. in
1974, with emphasis in Clinical Epi-
demiology. Dr. Samek continued his
graduate work in the area of con-
tinuing education for health profes-
sionals, at the University of British
Columbia. He joined the faculty of
the School of Optometry, University
of Waterloo, in 1978. Dr. Samek has
published a number of papers in the
areas of optometric public health
and epidemiology. He is a member
of the Ontario Association of Op-
tometrists, The Canadian Associa-
tion of Optometrists, and a Fellow of
the American Academy of
Optometry.

The formation of the Institute and
appointment of its Executive Direc-
tor should generate amongst all op-
tometrists excitement and enthusi-
asm for this opportunity for our
profession to enhance its growth and
development.

Low Vision . . . from P.80

the practitioner and will result in
better care for our visually-hand-
icapped population.
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An Amblyopia That Wasn’t

Fortunately this story has a happy
ending. In the many years of its
evolving, one must question the
depth of the examinations per-
formed and the objectives sought by
the many practitioners who at-
tended this patient. The family were
military people and travelled exten-
sively in Canada. Optometrists and
ophthalmologists both saw the pa-
tient over the years. The practi-
tioner consulted just prior to her
visit to us was a local ophthalmolo-
gist. We cannot say that our findings
were not recorded in previous con-
sultations but, if they were, then no
recommendations ensued. Some-
where along the line a practitioner,
fortunately or unfortunately, used
the word “amblyopia” and herein
lies the nub of this human story.

The story actually begins in a su-
permarket where the patient pur-
chased a copy of a women’s maga-
zine in which there was published an
article on amblyopia, including a
post-script to write to the American
Optometric Association in St. Louis
for details. The theme of the article
was that amblyopia could be treated
even after childhood. The patient
wrote to the A.O.A., requesting
names of practitioners in her area
who could help her. The A.O.A.
sent to the letter to the Ontario As-
sociation in Toronto and eventually
the patient sought our services.

The main purpose of the visit was
to find a cure for her amblyopia so as
to provide a “reserve eye” in the
event the good left eye were
damaged or lost from disease or in-
jury. There was no vocational mo-
tive behind her visit nor was there
any pre-employment factor.

*Q.D., Ottawa, Ontario
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L.C. had obtained her very first
pair of glasses at age ten. Never, to
her knowledge, had the eye turned.
She could not recall the date on
which the diagnosis of amblyopia,
right eye, was given. As far back as
she could recall, vision in the right
eye had been poor.

We explained in some detail the
nature and possible causes of am-
blyopia, and the procedures and the
time involved in amblyopia training.
She was made to understand that a
cure could not be promised, that
after a period of training if results
were not satisfactory we would dis-
continue the training. The patient,
satisfied with these explanations, re-
quested that we carry on. The exam-
ination’s findings follow:

Initial Examination

age 28

Rx in use:

OD -2.75 —-2.25 x 80 giving
20/200

OS plano —0.75 x 150 giving 20/20
tempered photogrey lenses.
uncorrected vision: OD 20/300 by
frowning

OS 20/20

cover test — alternate cover —
esophoria, more evident with OS
push up: O.U. deviated at 4 inches
and diplopia reported

keratometer:

OD 42.50 x 20 —45.00 x 110

0S 43.50 x 175 —43.75 x 85
Static Retinoscopy:

OD —-7.00 —3.25 x 20

OS —-0.75 —0.75 x 180

Dynamic Retinoscopy:

OD -6.25 —2.50 x 20

OS +1.00 —0.75 x 180
Subjective:

OD —7.00 —3.25 x 20 giving 20/25

minus

OS plano —0.75 x 150 giving 20/20
Phorias:

far /2 exo

near 8 exo

Ductions far:

adduction 12/18/7

abduction 16/3

Near acuity with correction at 16
inches: 20/40—, 20/30, 20/30 +
Distance binocularity: 4 Dot Test
through the subjective gave 4 dots,
lower red dot was slightly oval, both
red dots (O.D.) oscillated very
slightly.

From these findings it was evident
that the patient was not amblyopic
and that, as a youngster, she must
have enjoyed good vision in both
eyes otherwise it would not have
been possible to obtain 20/25— by
the simple application of an
ophthalmic lens over the “bad eye”.

It is difficult to understand why
the patient was never told the true
condition of her eyes. Surely any
practitioner would know enough to
use the retinoscope and this would
have disclosed the marked
anisometropia. It may be that the
condition was discovered by some-
one who was afraid to “tackle” what
appeared to be a tough case. Practi-
tioners must always be alert to the
possibility that a patient may be un-
knowingly reporting a false situa-
tion; the practitioner should do an
objective examination on every pa-
tient.

To say the least, the patient was
more than overjoyed and surprised
at the results obtained. Treatment
procedures were discussed as well as
the options that were available. It
was recommended that a soft toric
lens was the most practical solution.
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In conditions of marked
anisometropia one should always
suspect a possible aniseikonia. If the
myopic condition is essentially axial
in origin, unilateral correction by a
contact lens would tend to increase
the eikonic problem. The practi-
tioner must evaluate the potential
effects of an aniseikonia on binocu-
lar comfort against the poor cosme-
tic appearance inherent in such
spectacle lenses and the induced
prism effects arising from eye move-
ments behind lenses of significantly
dissimilar powers. It was felt that in
recent years this patient could not
have enjoyed true binocular vision
due to lack of acuity in the right eye.
It seemed a lesser risk to recom-
mend correction by a contact lens
rather than by spectacles.

Treatment procedures

O.D.: front toric, truncated:
8.40/12.8 by 12.0/—8.50 +3.00 X
110

O.S.: no correction

a spectacle overglass for driving and
for near when required was pre-
pared in photogrey lenses:

O.D. plano

O.S. plano —.75 x 150

The patient adapted readily to her
soft lens. One lens change was nec-
essary to stabilize the cylinder axis.

Progress visit September 1978

distance acuity:

0O.D. 20/25 with contact lens

0.S. 20/15 no correction

near acuity:

0.D. 20/40—

0.S. 20/30+

O.U. 20/30— not quite a 20/25—
We have no explanation for the

decrease in acuity at near other than

to suspect some binocular problem

such as an aniseikonia and/or low

range fusional amplitudes.

Patient reported that monoculary,

the image of the right eye appeared

taller. The front toric could account

for this. As she was asymptomatic

no effort was made to correct it, par-

ticularly as eikonic spectacles were

the only remedial measure. A small

vertical phoria was noted but slight

displacement of the contact lens

could account for this. Again be-

cause of the absence of complaints

or discomfort no changes were

made.

Progress visit December 1981
Patient was seen for her routine
contact lens checks and for two full
examinations in May 1980 and De-
cember 1981. The pertinent findings
of this last visit follow:
distance acuity:
0.D. 20/25 with contact
0.S. 20/20 no correction
near acuity:
0O.D. 20/80
0.S. 20/20
over refraction: O.D. only —.25
—:28 X5
regular subjective refraction O.S.
only +.50 —.50 X170
phoria: far 2 exo, near 5 exo
Adduction:
far x/18/12
near ?/7/-4
Abduction: far 7/0
near ?/10/7
Again we have no explanation for
the drop in near acuity while main-
taining far acuity (if readers can
provide a clue, the writer would ap-
preciate hearing from them).
The patient uses her distance
overglass only for driving or when
the sun is too strong for comfort.
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“A Better Way to Buy Books”
The Academic Book Club has
expanded the idea of a traditional book
club into a completely new and unique

SAVE 20-40% ON ANY

BOOK IN PRINT!

Save up to 80% on selected titles.
NO GIMMICKS
NO HIDDEN CHARGES
AND NO HARD SELL
JUST LOW, LOW PRICES EVERY DAY
OF THE YEAR; UNLIMITED CHOICE OF
BOOKS; AND FAST, EFFICIENT,
PERSONAL SERVICE ON EVERY
ORDER
ACADEMIC BOOK CLUB
Canada: 105 Wellington St., Kingston,
Ont. K7L 5C7
USA Cape Vincent,
New York 13618-0399
Dear ABC,

Please tell me, without any obligation on my part, how | can order for
myself and for my friends anywhere in the world any book in print, from

any publisher, from any country, in almost any language

Tell me in addition how | can save 20-40% on these books joining the
ACADEMIC BOOK CLUB and paying a membership fee as low as 1.8¢

daily ($6.50 annually)

| understand that one of the features of the club is that | am not now,
nor will | ever be, under any obligation whatsoever to buy any particular

book or quantity of books from Academic Book Club

PLEASE PRINT:

Circle appropriate abbreviation(s) Dr. Prof. Rev. Mr. Mrs. Miss Ms
Name

Address
City Prov.
P.Code Date

Order Direct From
The Bernell Book.

Save on Diagnostic and Medical Aids and
Instruments. Dispensing and Finishing Equipment.
Vision Screening and Training Materials.

Contact Lens Supplies. Consumer Optical Goods
and much more.

The Bernell Book provides complete information
on nearly 1,500 moderately-priced, professional
products. Many are available only from Bernell.

Write or call for your free edition of The Bernell
Book, your professional source for the best
values in vision care.

422 E. Monroe Street
South Bend, IN 46601

Corporation (219) 234-3200
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A new generation cleaner
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confact lenses, with o
mMoney-back guarantee.



Cleans lenses two ways

Combines a surfactant cleansing agent with
microscopic polymeric beads that break up and
remove tenacious protein deposits.

Simplifies lens cleaning

The only contactlens cleaner required for most
patients. In a multi-centre study, 40.5% of patients
tested previously used both a surfactant and an
enzymatic cleaner. No one needed any additional
cleaner during the three-month trial of Polyclens!

Promotes thorough rinsing

Polyclens is milky white and slightly textured. When

the patient cannot see orfeel any solution on the
lens, it's properly rinsed.

Clinical trials showed that patients favoured this

unique texture. All agreed that it was the best cleaner

that they ever used!

Keeps new lenses like new longer

Intwo separate three-month clinical evaluations,
95.4% of softlenses and 89% of hard and gas

permeable lenses, which were classified as clean at
the beginning of the trial, remained clean following the

use of Polyclens, even though no
enzymatic cleaner was used!”

e

For SoftLenses the
Polyclens/Flex-Care*
Regimen

Cleans all types of contact lenses

Clinical trials have proven Polyclens to be an effective
cleaner for all types of contact lenses including
PMMA, Gas Permeable and soft lenses.

Helps restore worn lenses

Significantimprovement was noted evenin lenses
which had visible deposits when the study began. A
decrease in deposits was visually apparent; improved
lens comfort and visual acuity were noted by patients!

Increases comfort during wear
99.7% of patients rated Polyclens “Very comfortable”
or “Comfortable” during clinical trials!

The Polyclens Guarantee

Tofind out about our money-back guarantee, talk to
your Alcon representative or contact us at: Polyclens
Marketing Department, Alcon Canada Inc., 6500 Kitimat
Road, Mississauga, Ontario L5N 2B8. (416) 826-6700.

Polyclens

Unique dual action Polyclens,
the only lens cleaner
most patients will ever need.
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. J Alcon Canada Inc.
Toronto, Canada L5N 2B8
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Case Report: Vision Training For
National Hockey League Goaltender, Rogatien Vachon

Abstract

This non-strabismic patient had an
insignificant refractive error, a small
esophoria, low fusional vergences,
no fixation disparity and symptoms
related to and interfering with his
goaltending. Compared to his right
eye, his left demonstrated slower
motor responses, unsteady fixation
and a tendency to overshoot with ver-
sion, vergence and reading tasks on
an Eye Trac instrument. A vision
training program was designed to en-
courage faster and more accurate
symmetrical and asymmetrical ver-
gence changes, version and tracking
eye movements, and accommodative
facility. After three months of daily
exercises, binocular coordination
and goaltending performance had
improved and symptoms were
relieved.

Abrégé

Ce patient ne souffre pas de stra-
bisme. Son examen révile une réfrac-
tion peu significative, une esophorie
minime, aucune disparité de fixation
mais des symptones associés a son
travail de gardien des buts d’une
équipe de la Ligue National de
Hockey.

Une analyse photographique des
mouvements oculaires par “Eye
Trac” démontre une performance in-
férieure de I’oeil gauche: réponse mo-
trice plus lente, fixation moins stable
et une tendence ésophorique sur les
versions et vergences et dans la
lecture.

Un programme de rehabillitation
lui a été préparé pour faciliter la rapi-
dité et efficacité des changements de
vergence tant symmetriques
qu’asymmetriques; des mouvements
de versions et de poursuite, et de
I'accommodation.

Trois mois de pratiques quotidien-

*Optometrist, Graduate Student, EA.A.O.
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nes ont amelioré la vision binoculaire
et amené la disparition des sympto-
mes et restauré sa performance de
gardien des buts.

Case History

Rogatien Vachon, a 34 year old
caucasian, was known as the highest
paid and the most successful goal-
tender in the National Hockey
League. He had just completed a
rather indifferent series when he
presented himself for an oculovisual
assessment at the University of Wa-
terloo, School of Optometry. The
press said long shots were beating
him. He complained that his ‘vision
blurred when concentrating inten-
sely and moving his eyes quickly
from place to place’. He felt ‘dizzy
when the action of the game was
fast’. He had no history of spectacle
wear, diplopia and ocular surgery or
disease. His general health was
good. An ophthalmologist diag-
nosed him as healthy three months
before. Twice in the past year puck
injuries to his left temple gave him
concussions. In response to his
symptoms, his physiotherapist gave
him many coordination exercises,
one of which was to watch his finger
moving towards his nose. Ken Dry-
den, also a goalie in the National
Hockey League, had advised him to
come to the University of Waterloo,
School of Optometry.

Ocular Examination

Examination revealed unaided vi-
sual acuities of 6/6+ for both eyes
with a subjective refraction of plano
0O.U. His amplitude of accommoda-
tion was 7.75D O.D. and 7.50D O.S.
using Sheard’s technique. Binocular
plus ‘and minus acceptance were
+2.50 DS and —1.75 DS respec-
tively. Pupil reflexes responded bris-
kly. Internal and external
ophthalmoscopic examination re-

vealed no abnormality. A scar was
visible on the left temple. Intra-ocu-
lar pressures were within normal
limits. Visual fields extended
beyond 120° and 150° along the 90
and 0-180 meridians.

Binocularly he had 44 esophoria
at 6m and .4m by Von Graefe tech-
nique. Fusional reserves using ro-
tary prisms were x/8/54 B.1. at 6m
and 12/18/124 B.I. at .4m. Suppres-
sion occurred with 244 B.O. at 6M
and with 214 B.O. at .4m. His gra-
dient ACA was 3%/1D. He did not
report a fixation disparity on Mallet
or AOCO vectographic targets ei-
ther at 6m or .4m. His stereoscopic
threshold was 60 sec arc at 6m on the
AOCO vectographic slide, 40 sec
arc at .4m on Stereofly and Randot
tests and 63 sec arc on the Random
Dot E. Testing accommodative facil-
ityla, Rogie was unable to clear a
—2.00 DS stimulus to accommoda-
tion. Eye Trac traces revealed that
the left eye responded more slowly
than the right and overshot upon a
change in fixation. The left eye fix-
ated unsteadily (Fig.1).

Such small eye movement abnor-
malities, while not interfering with
ordinary visual tasks, did so with the
level of performance required for his
occupation. As goaltender he was
required to make fast and accurate
symmetrical and asymmetrical ver-
gence changes, respond quickly to
visual stimuli, coordinate vergence,
version and tracking eye movements
and change accommodation quickly
and accurately. He demonstrated
problems in all of these areas.

Vision Training Program

A vision training program was de-
signed to treat these specific binocu-
lar anomalies. The first two exer-
cises of four originated with the
author. The training exercises were
designed to stimulate as many of the
neurological systems required for
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Fig. 1

The figures show Eye Trac traces recorded
before and after the vision training program.
The before training traces (May) show the left
eye had a delayed response when changing
fixation in comparison to the right eve. The
left eve also overshot markedly when chang-
ing fixation and demonstrated an inability to
maintain steady fixation of the target. The
after training traces (Sept.) show the left eve
no longer responded more slowly than the
right eye when changing fixation. The left eve
maintained steady fixation and did not make
overshoots when changing fixaticn.

the performance of goaltending as
possible. Goaltending involves,
among many things, fine body bai-
ancing on skates. Ample evidence
exists relating the regulatory role of
the horizontal vestibulo-ocular re-
flex to eye movement control in the
cerebellum2-5. Cerebellar climbing
fibres relay with cells receiving ves-
tibular, visual and neck informa-
tion6-9. For these reasons a balance
board was included in the training
exercise procedures to enhance ves-
tibular stimulation, and mimic to
some extent the stimulus eonditions
present when balancing on skates.

June/juin 1982

The first exercise trained quick
and accurate saccadic fixation.
Forty-five 35mm slides were de-
veloped consisting of single Snellen
letter E’, each oriented and posi-
tioned differently when projected.
The sequence was randomly or-
dered and re-arranged daily. The
patient stood on a balance board 30
ft in front and to the right of the
projected area. Wearing his goalie
mask and without moving his head,
he fixated each letter E. noting al-
oud the orientation. Initially slides
changed every 2 seconds. After
some weeks, they were changed
once a second. This procedure was
repeated 30 ft in front and to the left
of the projected area to train right
versions. It was repeated with a vari-
ation. The patient inserted loose
prisms bases out of magnitudes 5, 10
and 152 before each eye. The patient
fixated each letter E, moving only
his eyes and inserted prism base out,
fused the images, and then withdrew
the prism before the next letter ap-

peared. This trained saccadic fixa-
tion and asymmetrical vergence. A
second variation of this involved
using —2.00DS lenses before both
eyes. As each letter appeared he fix-
ated it, inserted the lenses. focused
the letter and then removed the
lenses before the next letter ap-
peared. By quickly altering the stim-
ulus to accommodation, accom-
modative facility was trained
(Fig.2).

The second exercise trained fixa-
tion. Letter Es mounted on plex-
iglass plates before two lamps
provided the accommodative stim-
uli. Again the patient balanced on a
board and wore his mask. One light
was positioned 20 ft in front while
another was 30 ft to the right or left
of the patient. Independently, each
lamp was illuminated intermittently
by inserting a Rodale flasher be-
tween socket and bulb. Without
moving his head, the patient fixated
the letter illuminated at that mo-
ment. Right and left versions were
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This diagram presents the position of train-
ing equipment for the first exercise. The exer-
cise is designed to train the eyes to make quick
and accurate fixation movements.

trained in this manner (Fig.3). The
third and fourth exercises were jump
ductions!® for accommodative facil-
ity training and the Biopter for
motor and sensory fusion training.
Exercises were prescribed twice
daily. Due to the exceptional dis-
tance from the School to the pa-
tient’s home in Los Angeles, there
was only one visit other than the
diagnostic examinations before and
after the training program. During
this visit, exercises were explained
and demonstrated. Progress was
monitored by telephone.

Fig. 3

This diagram presents the position of train-
ing equipment for the second exercise. The
exercise trains the eyes to fixate quickly and
accurately targets which flash randomly.
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Results

The patient complied with the
therapy, exercising two hours daily.
His compliance was exceptionally
good. Many patients, given home
training over such a long period of
time, would not have kept to the
schedule. After three months of at-
home training he was re-examined.
Rogie felt his tennis and golf games,
which he played in the off-season,
had improved. He was able to see
‘better’ and more ‘clearly’ and was
‘more aware of his eyes’. His binocu-
lar findings were now 12 esophoria at
6m and .4m. His fusional reserves
were x/12/104 B.I. and x/30/254 B.O.
at 6m and x/24/16* B.1. and x/40 + 2
B.O. at .4m. He did not experience
either blur or breaking of fusion up
to 402 B.O. which were the limits of
the rotary prisms used for measure-
ments. His gradient ACA ratio and
binocular plus and minus acceptance
remained unchanged. He still did
not report a fixation disparity. Ac-
commodative facility measured one
second per cycle for both eyes. His
stereoscopic threshold remained the
same at 6m but improved to 20 sec
arc on the Stereofly and Randot
tests at .8m, and 53 sec arc on the
Random Dot E test. Examination of
Eye Trac traces showed both eyes
now had similar reaction times. The
left eye had steady fixation and no
longer made overshoots (Fig.1).

Conclusions

Therapy was effective in produc-
ing a level of binocular coordination
wherein both eyes performed more
equally. Accommodative facility
and fusional ranges improved. Sup-
pression no longer occurred with in-
troduction of base out prism. Even
stereoscopic discrimination im-
proved. The patient reported relief
of symptoms and subsequently im-
proved his goaltending
performance.
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The Contribution of the Crystalline Lens to Chromatic
and Spherical Aberrations of the Eye

Abstract

The longitudinal chromatic aber-
ration of the eye is greater than ex-
pected from reduced eye calcula-
tions. Recent evidence shows that this
is due to the fact that chromatic dis-
persion of the crystalline lens is
greater than previous estimates, par-
ticularly at wavelengths below 500
nm. Measurements of spherical aber-
ration of the lens indicate that the
aberration is almost absent. Since the
eye is known to be quite free of spher-
ical aberration, both the cornea and
the lens may be considered to have
relatively constant focal lengths for
incident light rays of varying
separations.

Abrégé

L’aberration chromatique axiale mé-
surée de l'oeil est supérieure a celle
résultant d’'un calcul basé sur [oeil
reduit. Des études récentes démon-
trent que la dispersion chromatique
du cristallin dépasse I'ancienne don-
née surtout pours les longueurs
d’ondes au dessous de 500 NM.

L’aberration spherique mésurée
du cristallin est presque nulle. Consé-
quemment on peut conclure que la
cornée et la cristallin maintiennent
une distance focale constant pour des
rayons incidents a differentes dis-
tance de l'axe optique.

Introduction

Numerous investigators, employ-
ing a variety of subjective and objec-
tive methods, have measured the
chromatic and spherical aberration
of the eye. Newton! is given the
credit of being the first to measure
longitudinal chromatic aberration.
The more recent studies of Wald and
Griffin2, Ivanoff3 and Bedford and
Wyszecki4 have confirmed that

*L.Sc.O., M.S., Ph.D. School of Optometry
and Department of Biology University of
Waterloo

June/juin 1982

Jacob G. Sivak®*

chromatic aberration is substantial
and amounts to 2 — 2.5 dioptres
between 400 and 700 nm.

Measurements of spherical aber-
ration of the eye are more difficuit
and the results are less consistent
than in the case of chromatic aberra-
tion, although efforts to measure it
go back at least to the time of
Young>. Nevertheless, the classic
experiments of Ivanoffe, Koomen et
al7. and Schober et al.8 are in agree-
ment in concluding that spherical
aberration is highly variable and rel-
atively insignificant in amount.
LeGrand! writes that “it seems il-
lusory to speak of an average spheri-
cal aberration of the human eye; the
only general conclusion is that in di-
urnal conditions spherical aberra-
tion reaches at most a few tenths of a
diopter . . .”. In fact, Jenkins® has
calculated from schematic eye pa-
rameters that 10.0 dioptres of spheri-
cal aberration should exist for a 6
mm pupil. The reasons for the rela-
tive absence of spherical aberration
will be discussed elsewhere in this

paper.

Chromatic Aberration of the
Crystalline Lens

The relative contributions of the
lens and cornea to chromatic (and
spherical) aberration is not clear de-
spite the attention which these aber-
rations have received in studies
dealing with the whole eye. In at-
tempting to calculate the chromatic
aberration expected from schematic
eye values, LeGrand! was faced with
the problem of assigning refractive
indices for various wavelengths to
the ocular media. Corneal con-
stringence was assumed to be 56,
that of water. The lens was more dif-
ficult to deal with. From the sparse
data available in the literature!0.11,
it appears that the lens is more dis-
persive than water and a con-

stringence value of 50 was chosen.
Even with this value, the calculated
overall chromatic aberration of the
eye is less than that measured ex-
perimentally, the difference being
particularly noticeable at the blue
end of the visible spectrum; ie. be-
low 500 nm. LeGrand concludes
that the lens must be still more dis-
persive in blue light.

Ivanoff3 also considered that the
lens contributes disproportionately
to the eyes chromatic aberration.
However, the amount of chromatic
aberration which he measured in
one aphakic subject (0.75D) is not
strong evidence for this view since
the average amount measured for
normal eyes using the same experi-
ment amounts to 1.25D. Sivak and
Millodot!2 measured lens chromatic
aberration of four subjects by elim-
inating the refractive contribution of
the cornea. This is accomplished by
submerging the front surface of the
cornea in water (actually, a net re-
fractive contribution of —1.5D re-
sults because the two corneal sur-
faces are not parallel). Corneal
refractive power was replaced with
an achromatic lens of appropriate
power and location. The results indi-
cate that the chromatic aberration of
the lens amounts to 0.5D, or about
one-third the average value of 1.5D
measured for the same eyes without
the water placed in front of the cor-
nea. Since the power of the unac-
commodated lens is approximately
one-half that of the cornea, these
results suggest that the chromatic
aberration contributed by the two
refractive structures of the eye are
roughly proportional to their powers
and a difference in dispersion is not
indicated.

While these results are quite clear,
there is one important flaw.
LeGrand emphasizes that it is the
blue end of the spectrum (below 500
nm) that is affected by enhanced
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lens dispersion. The Sivak and Mill-
odot study stops at 486 nm due to
limitations imposed by the experi-
mental equipment. Thus the
amount of chromatic aberration
contributed by lens for the critical
wavelengths below 486 nm was not
measured.

Recently Palmer and Sivak mea-
sured chromatic dispersion of ani-
mal lenses and one human lens
directly by the method of Pulfrich
refractometry!3. This method invol-
ves axially bisecting a freshly dis-
sected lens and placing the cut edge
on one side of a right angle glass
prism. Refractive indices for a vari-
ety of wavelengths can be deter-
mined by noting the change in
critical angle of the prism. Further, it
is possible to differentiate between
peripheral and central zones of the
lens. This procedure included mea-
surements made at short wave-
lengths (to 410 nm) and the results
confirm the suspicions of LeGrand
and Ivanoff. Lens dispersion values
are consistently greater (or con-
stringence values are consistently
lower) than water, with dispersion
increasing as a function of depth into
the lens. Furthermore, dispersion
increases asymptotically toward the
blue wavelengths. In fact, the curve
showing the change in refractive in-
dex between 700 and 550 nm is quite
flat while the rate of change in-
creases dramatically toward 400 nm.

A study carried out with two
methods, Pulfrich and Abbe refrac-
tometry by Sivak and Mandelman!4
confirm these results on larger num-
bers of human and animal lenses.
Constringence values for the lens
nucleus can be as low as 35 (cat,
human), substantially lower than the
value of 50 used by LeGrand for the
whole lens. In addition, measure-
ments of corneal constringence are
also lower than water although not
as much as the lens (45, chicken)
with the effect being particularly
noticeable in blue light. In fact, cor-
neal dispersion curves suggest that
they are a combination of two sep-
arate functions, a flatter curve for
the longer wavelengths and a
steeper one for the short ones.
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The results show that the greater
dispersion of the lens (and the cor-
nea to a lesser extent) in blue light is
responsible for the larger than ex-
pected amounts of measured long-
itudinal chromatic aberration. Thus,
one can argue that chromatic aber-
ration, unlike the other aberrations
of the eye, is not controlled and is, in
fact, exaggerated somewhat. In this
context it is important to note that
the eye’s substantial chromatic aber-
ration is useful in that it is used as a
means of sparing accommoda-
tion!5.16, By using the chromatic ab-
erration interval and focussing on
long wavelengths with accommoda-
tion relaxed and short ones while
accommodating, the effort exerted
by the ciliary muscle-lenticular ac-
commodative apparatus is
minimized.

Spherical Aberration of the
Crystalline Lens

That the eye is relatively free of
spherical aberration has already
been noted. The absence of spheri-
cal aberration is attributed to three
factors; asphericity (peripheral flat-
tening) of the cornea, asphericity of
the surfaces of the crystalline lens!?
and the variation in refractive index
of the lens from periphery to core.
Little experimental attention has
been paid to the relative importance
of each of these factors in controlling
spherical aberration. Bonnet!8 mea-
sured a small amount of positive
spherical aberration (shorter pos-
terior vertex distance for peripheral
light rays) in one aphakic with a six
mm pupil. This suggests that the lens
alone must also have little spherical
aberration. However, El Hage and
Berny!® concluded, on the basis of
corneal topography, that the cornea
contributes substantial quantities of
positive spherical aberration and
this must be neutralized by a lens
with negative spherical aberration.

Millodot and Sivak20 measured
lens spherical aberration directly in
an experiment in which corneal re-
fractive power was virtually elimi-
nated by means of a saline water-
filled goggle. An aspheric glass lens
(20D) appropriately placed in front

of the eye replaced the cornea. The
procedure was based on the Sche-
iner Disc principle.One eye was oc-
cluded while the other was partially
occluded with a disc containing
small apertures at varying ex-
centricities (1.4 — 3.6 mm) from a
central aperture. Only the central
and one of the peripheral apertures
were open at a given time. A vertical
target was seen as double by the sub-
ject when an ametropia existed.
Loose prisms placed in front of the
peripheral aperture to eliminate
doubling of the target indicated the
value of the ametropia. The magni-
tude and direction of spherical aber-
ration was found by comparing the
results for the different apertures.

The mean result for 20 subjects
shows that the whole eye has a small
amount (about 2/3 D for the great-
est eccentricity) of positive spherical
aberration. The amount and, in one
case, the sign varies from one indi-
vidual to another. The lens alone
also exhibits slight positive spherical
aberration although about half that
of the whole eye. Here again, indi-
vidual differences were noted. In
two cases, the aberration was nega-
tive. These results indicate that the
aberrations of the cornea and lens
are not usually opposite in sign.
Rather than neutralizing each other,
the small aberrations of each struc-
ture summate. One can only con-
clude that both the lens and the
cornea are remarkably free of spher-
ical aberration and phenomena such
as nocturnal myopia cannot be at-
tributed to it.

Recently (Sivak and Kreutzer, in
preparation), spherical aberration
of excised human and other animal
lenses were determined directly.
The method involves projecting a
split beam from a helium-neon laser
through the lens and photographing
its focal effect. By varying the sepa-
ration of the entering beams it is
possible to measure differences in
focal length; ie. spherical aberra-
tion. Extensive variation in spheri-
cal aberration, both positive and
negative, was noted for the 5 human
lenses examined. Since the lenses
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were from individuals of relatively
advanced age, it is possible that the
ability of the lens to control its
spherical aberration deteriorates
with age.

Summary

L.

The measured longitudinal chro-
matic aberration of the eye is
greater than that calculated from
reduced eye parameters.

. This difference is due to the

greater than expected chromatic
dispersion of the crystalline lens.
Lens dispersion increases
asymptotically below 500 mm
and therefore the short wave-
lengths are major contributors
to the eye’s chromatic
aberration.

. The appreciable quantity of

chromatic aberration exhibited
by the eye is not necessarily det-
rimental to vision. For example,
it has been shown that the chro-
matic aberration interval is used
to spare accommodation.

The eye is relatively free of spher-
ical aberration and it has been
suggested that this is due to the
fact that the positive spherical ab-
erration of the cornea is neu-
tralized by the negative aberra-
tion of the crystalline lens.
Measurement of the spherical ab-
erration of the lens in vivo indi-
cates that both the lens and the

cornea are almost free of spheri-
cal aberration. In general, the
slight positive aberration of both
structures summate.

The relative absence of spherical
aberration may be attributed to;
peripheral flattening of the cor-
nea, the variation in refractive in-
dex of the lens from the cortex to
the core and the asphericity of
the lens surfaces.

. Direct measurement of spherical

aberration of excised lenses from
individuals of advanced age dem-
onstrate large amounts of posi-
tive and negative aberrations. It
is possible that the ability of the
lens to control this aberration de-
teriorates with age.
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Case Report — Noncomitant Ocular Deviation

Abstract

The optometrist is often called
upon to diagnose and manage the
patient with noncomitant ocular de-
viations. A case of noncomitant pho-
ria is described with emphasis on the
Parks 3-step method for identifying
the involved muscle. Patient manage-
ment is discussed.

Abrégé

1l est souvent du sort de 'optomé-
triste et de gérer des cas de strabisme
non concomitant. Ce travail décrit
une phorie non concomitant et met
Iemphase sur le test diagnostique
“Parks 3-Step” pour déceler le mus-
cle affecté.

C.N. is a 33 year old high school
teacher who requested visual assess-
ment due to asthenopia and blurring
of vision while doing near work. Al-
though he had been troubled by this
for several years he had never had a
professional vision examination
prior to this visit. General health
history was unremarkable. He re-
ported a brother who had had
strabismus surgery when in his late
twenties.

Clinical findings
Unaided visual acuity
OD 20/20; OS 20/20; OU 20/20
Amplitude of accommodation
O.D. 8 dioptres, O.S. 8 dioptres
Keratometry O.D. 44.25 @ 180
45.25; O.S. 43.50 @ 180 45.25
Refraction O.D. plano, 20/20;
0.S. +0.50 —1.00 x 180, 20/20

Tests of binocularity
Near point of convergence 6cm
Stereoacuity 40 seconds
(Wirt rings)
Distance phoria (von Graefe):
2 exophoria

*O.D. School of Optometry
University of Waterloo
Waterloo, Ont. N2L 3Gl

June/juin 1982

Rodger Pace*

Negative fusional vergence 7/0

Positive fusional vergence X/8/6

Distance vertical phoria 1.5 right
hyperphoria

Positive vertical vergence 4/2

Negative vertical vergence 3/1

Nearpoint phoria (von Graefe)

5 exophoria

Negative fusional vergence X/6/3

Positive fusional vergence X/8/0

Near vertical phoria 2 right

hyperphoria

Positive vertical vergence 6/4

Negative vertical vergence 1/ —3

Binocular plus acceptance +2.00

Binocular minus

acceptance —2.00
Distance vertical fixation disparity
was neutralized by 2 prism dioptres
base down before the right eye (Mal-
let). Near vertical fixation disparity
required 6 prism dioptres base down
before the right eye.

Cover tests in different positions
of gaze revealed a noncomitant de-
viation so the Park 3-step pro-
cedure! was done. The following
results were elicited:
primary position:
gaze left:
gaze right:
head tilt left:
head tilt right:

right hyperdeviation
right hyper increased
right hyper eliminated
right hyper decreased
right hyper increased
The patient was noticed to have a
torticollis toward the left shoulder
under normal viewing situations.

Diagnosis

Analysis of the 3-step method iso-
lates the right superior oblique as
the muscle of primary involvement.
Since the patient’s symptoms were
long-standing and there was a family
history of strabismus it was felt that
the deviation was not of recent
onset. This is reinforced by the pre-
sence of the torticollis.

Management

The following prescription was
supplied to C.N.: O.D. plano, 1.5
prism dioptres base down; O.S.

+0.50 —1.00 x 180, 1.5 prism di-
optres base up. A programme of
ocular calisthenics was prescribed to
enhance ocular motility and orthop-
tic training was undertaken to im-
prove fusional ranges. This pro-
gramme consisted of three office
visits at weekly intervals. Each visit
consisted of exercises with the roto-
scope, major amblyoscope using
grade III targets, vectographic ma-
terials (such as the Quoit slides), and
loose prisms. These sessions aver-
aged forty-five minutes in length.
Concurrently, fifteen minutes of
home training was prescribed on a
daily basis. This included rotations
using a penlight with a red lens be-
fore one eye to monitor suppression,
free fusion using the eccentric circle
card, and fusion through loose
prisms.

Followup

A reassessment of C.N.’s status
was made one month following ini-
tiation of therapy. He was wearing
his glasses on a full-time basis and
reported complete relief from symp-
toms. Diplopia was not reported and
the original asthenopia was relieved.
Motor fusion ranges satisfied both
Sheard’s2a and Percival’s2b criteria
for ocular comfort. A programme of
home training was advised to main-
tain fusional amplitudes and ocular
motility.

Discussion

Noncomitant ocular deviations
often present difficult management
problems because of the varying de-
gree of the deviation. The patient
often experiences diplopia when the
eyes are directed into the field of
action of the involved muscle or
muscles. The patient will often com-
pensate by turning the head rather
than the eyes when looking in the
involved direction. An ocular tor-
ticollis may also develop to minimize
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the deviation while looking straight
ahead. The Parks 3-step method is
useful for determining which of the
vertically acting muscles is primarily
involved, however if a combination
of muscles is involved, the Hess-
Lancaster screen may be more infor-
mative.

The optometrist must first deter-
mine whether the deviation is of re-
cent origin as this could indicate a
pathology. This can be done by his-
tory, patient observation, clinical

findings or medical consultation.
Therapy can involve occluders, ei-
ther partial or total, to eliminate di-
plopia, ocular calisthenics to in-
crease muscle actions, and prisms to
allow fusion. Prisms will probably
be tolerated best if the deviation in
primary gaze is compensated. Fusio-
nal reserves can be trained to allow
better comfort in other positions of
gaze.

C.N.’s case demonstrates that a
relatively simple therapeutic regi-

men utilizing compensating prisms
and vision training effectively re-
lieved symptoms of blurring and as-
thenopia in a patient with a non-
comitant ocular deviation.
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dered for the position of Coordina-
tor of External Clinical Programmes
at the School of Optometry. Duties
would involve administration of the
School’s external programmes with
geriatric, pediatric and mentally re-
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Chief of Clinics.
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and geriatric populations is
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Regina, Saskatchewan
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FOR SALE

The business operations of Profes-
sional Lens Laboratories Ltd., in re-
ceivership, manufacturers of contact
lenses. For further information,
contact:
Thorne Riddell Inc.,
Receiver/Manager
300 — 386 Broadway Ave.,
Winnipeg, Manitoba

PLASTIC FRAME REPAIR KIT

Make repairs on
plastic frames in
seconds; bridges.
rims and temples
all can be satis- |
factorily repaired
No glue, cemenlts
or epoxy. Repair
results in a metal
reinforcement bur-
ied electrically.

$74.50 postpaid
if check accom-
panies order. Salis-

R3C 0A9 factionguaranteed. 5 PATENT 3,820,221 — Canadianand Japanese patents
(204)957_1770 Mercer Enterprises, 306 Bell Building/Toledo, Ohio 43624
Erratum Dr. B.S. Beaton Dr. D.J. Kerr
Dr. J-L Blanchard Dr. L.B. Kolbenson
In our supplement to Volume 43 D 1, Dresler D BB, Leake
PP g 2 Dr. E. Howe Dr. O.E. Panchuk
No. 4, devoted to the Canadian Op- Dt LV, Selvig

tometric Contact Lens Society, we
omitted the following from the list of
Supporting Members. We apologize
for the error:

In addition, our apology to Dr. G.J.
Pearce, whose name was spelled in-
correctly in the issue.
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Case report: Diagnosis of a double hyperphoria

A double hyperphoria problem is
a form of strabismus characterized
by the upward deviation of the line
of sight of either eye while the other
fixates.! Various terms have been
employed to describe this condition:
“alternating sursumduction”, “dis-
sociated vertical divergence” and
“occlusion hypertropia”.2 It is fre-
quently associated with overaction
of the inferior oblique muscles and
infrequently with latent nystagmus.3
The hyperdeviation is often dif-
ferent in the two eyes and the ampli-
tude is usually difficult to measure.
On performing the cover test, the
occluded eye rotates upward, often
with extorsion; with removal of oc-
clusion, the eye moves down, often
accompanied by intorsion.4 This
phenomenon occurs in a patient
with otherwise normal binocular vi-
sion or in association with other
types of visual anomalies.2 Its etiol-
ogy is obscure at the present time.2
Hugonnier4 states that this anomaly
is present in 10% of all strabismics.
Surgical treatment is unpredictable;
a few authors have advocated a
weakening procedure of the
elevators.3

History and findings

Patient R.S., age 10, was com-
plaining of blurred vision at distance
for the left eye but was not reporting
any difficulty at near. Family history
was free of any health problem, eye
disease, or squint. The patient re-
ported that sometimes he had the
impression that one eye tended to go
up (with fatigue or during day-
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dreaming). No previous eye
examination.

V.A.: O.D.: 20/40
O.S.: 20/40

Present RX: None

Refractive examination showed:

O.D.: +0.25 (—1.25) 15° V.A.:20/20
0.S.: +0.25 (—1.00) 165° V.A.: 20/20—

Internal and external examination
showed no sign of pathology in ei-
ther eye. Pupillary reflexes and cen-
tral fields were normal O.U.

The unilateral cover test per-
formed at near and at distance re-
vealed a hyperphoria recovery
movement in each eye upon removal
of the occlusion. Binocular testing
revealed the presence of binocular
vision. The following results were
obtained on the von Graefe ductions
tests:

12 Exo
B.I. x/10/6 B.O. x/8/4
at 40 cm 5% Exo
B.I. x/14/10 B.O. x/10/4

at 6 m

Stereoscopic testing (Titmus fly)
was found to be 100 seconds of arc.
However, with the red glass diplopia
test, the patient reported seeing two
images, the red one below the light
(red glass in front of O.D.) and the
same response was obtained when
the red lens was placed on the L.E.
On the Maddox rod test performed
at 40 cm, the horizontal and vertical
deviations were measured with the
prism bar to be 44 of Exo and 42 to
82 Hyper, respectively (O.U.).

On the examinations of the levo—
and dextro — versions with the
Hirschberg test the eyes showed no
deviation. In the extreme superior
fields, the versions were slightly ab-
normal (possible overaction of the
inferior oblique muscles).

Conclusion:

The diagnosis of double hyper-
phoria was made on the basis of the
hyper present in each eye upon
covering of either eye and the cylin-
der correction was prescribed. The
patient was instructed to return if
any problem (squint, diplopia;. . .)
would appear with the wearing of
the Rx. Orthoptics was not sug-
gested to this patient at the time of
the evaluation since the patient did
not have any problem with school
work and never complained of dou-
ble vision that could be more likely
to happen in this particular case. As
success in V.T. depends on many fac-
tors, an important one being the pa-
tient’s motivation, the author did not
really feel, in this case, the need for
V.T.

However, orthoptics have been
advisable in similar cases where sup-
pression and/or alignment problems
were associated with the double hy-
perphoria and where the patient was
experiencing discomfort, especially
for close work. Since these problems
are sensory but not motor, anti-sup-
pression therapy and fusional
therapy are highly effective.
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Simplification of the Bielchowsky head tilt test

Abstract

The following is a short, but none-
theless important idea in orthoptics.
It has the potential of not only facili-
tating a difficult part of exam ques-
tioning but also of simplifying an
examination technique for the practi-
tioner.

Abrégé

Cet article présente une procédure
d’examen simple, mais néanmoins
importante du bilan orthoptique.
Cette technique a non seulement
U'avantage d’étre utile a une partie
plus difficile de I'anamnése mais
aussi de simplifier une technique
d’examen pour le praticien.

The Bielchowsky head tilt test!.2
helps us to diagnose the offending
muscle (vertical or oblique) in paral-
ysis or paresis of long standing. Be-
cause of the secondary contractures
taking place in the antagonist, the
yoke muscles and their antagonists,
the deviation may become increas-
ingly concomitant, after which the
difference between primary and sec-
ondary deviations decreases or dis-
appears. As the result of these
changes, conventional ocular
motility testing becomes useless or
frequently yields equivocal findings.
Consequently, the diagnosis of the
defective vertical or oblique muscles
must be based on their antagonistic
action during supraduction and in-
fraduction and their synergistic
effect during incycloduction and ex-
cycloduction?.

Physiologic principles

The physiologic basis of the head
tilt test was explained by Hofmann
and Bielchowsky3, who also fully
confirmed this theory on clinical
grounds. The head tilt phenomenon
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can be briefly explained as follows2.
When the head is moved around an
anteroposterior axis, compensatory
eye movements occur around an an-
tereposterior axis of the globe be-
cause of reflex innervation originat-
ing in the otolith apparatus. Thus,
when the head is tilted to the right,
the right superior oblique and rectus
muscles contract to provide in-
cycloduction of the right eye. In the
left eye the left inferior oblique and
rectus muscles contract to effect ex-
cycloduction of that eye. Analo-
gously, cycloductions occur in the
opposite direction when the head is
tilted to the left. The compensation
of the head inclination by wheel ro-
tations of the eyes is incomplete and
does not fully offset the angle of in-
clination.

Muscles that act synergistically
during cycloductions become antag-
onists when elevating and depress-
ing the globes. Under normal condi-
tions, however, the vertical action of
the rectus muscles exceeds that of
the oblique muscles, and conversely,
the effect of the oblique muscles on
cycloductions is greater than that of
the vertical rectus muscles.

When the head is tilted toward the
involved side in a case of right supe-
rior oblique paralysis, the vertical
and adducting action of the RSR is
unopposed. Contraction of this mus-

cle in an attempt to incycloduct the
eye results in an upward movement
of the right eye (positive
Bielschowsky head tilt test), thus in-
creasing the vertical deviation.

The Three-Step Method

Parks4 popularized this diagnostic
scheme by suggesting the three fol-
lowing questions to determine the
paretic muscle: (1) does the patient
have a right or left hypertropia in
primary position? (2) Does this de-
viation increase in adduction or ab-
duction? (3) Does it increase with
the head tilted to the right or left
shoulder? This test is usually per-
formed objectively (Hirschberg
method, prism cover test, etc.), but
it can also be done subjectively.
Using this three-step method, one
can distinguish a paretic oblique or
vertical rectus muscle in most in-
stances. A table elaborated by
Griffin> summarized the results for
each step and for any given vertical
or oblique muscles.

However, for the student and for
the general optometrist, who
doesn’t use the test routinely, it is
difficult to take the data obtained
from the three cover tests and come
up with the deficient muscle. To
make the diagnosis without a table
takes not only command of the anat-
omy, but also a logical deduction of

Table 1 The three-step method

Step 1 step 2

ol onlll enlll anii” e Ji~o i vl v
CfCRRCC IR

step 3 paretic muscle
R L.I.O.
L R.I.R.
R R.S.0O.
L L.S.R.
R R.S.R.
L L.S.0O.
R L.I.R.
L R.1.O.
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which muscle does what in which
position. To come up with the right
muscle not only takes time but with
one slip, it is easy to isolate the
wrong muscle. With a patient to ana-
lyze, it is time consuming and poten-
tially confusing.

The simplified method

To simplify this method, Schwart-
ingd patented a computer to indicate
the correct muscle according to a
three step method approach almost
identical to that of Bielchowsky’s.
An elaborate and efficient system
but of no need to the practitioner.
More recently, Koch! presented a
system to make the Bielchowsky
head tilt test simple to interpret.
With this system, it is no longer nec-
essary to think out what is going on
with respect to intortion, elevation,
etc. but only to follow three simple
steps. It should be noted here, that
although it is of great help to use this
method, one should be aware of
what is going on just the same.

The starting point is a diagram of
the two eyes of the patient with the
vertical fields of action of the mus-
cles indicated (figure 1). It should be
noted that the recti work into their
like field and the obliques into their
opposite. Therefore upward gaze to
the right requires the R.S.R. and the
L.I.O.

R.S.R R: 1605 (IESTE0 I5.R:
RRE
A
CRIR. v e 0] 5,50,
RL.0,| (L. T20%
C 4
(Rr.I.R. R.S.0

.
(L.1.0

(R.I.R. R.S.0.

L.S.0. Lo LR
L.S.R.

Figure 1 — Starting diagram

In this simplified method, there
are also three steps:
Step I: Vertical deviation: circle the
two muscles opposite to the vertical
deviation in each eye;
Step 1I: Horizontal field of worse
deviation: determine the version
(right or left) with the greatest hyper
deviation and circle the four muscles
on the same side;
Step I11: Direction of head tilt going
toward the worse deviation: deter-
mine the head tilt to the right or left
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Figure 2 — Hypoaction of the R.S.O.

with the greatest hyper deviation
and circle the two muscles of each
eye in the same axis as the patient’s
face.

For example, in a patient with a
right hyper (left hypo), one circles
the right depressors and the left ele-
vators (figure 2a). If the deviation is
greatest to the left, step II tells us to
circle the right obliques and the left
recti (figure 2b). Finally, if the devia-
tion is greatest with the head tilted to
right (step III), one circles the
R.S.R. and the R.S.O. of the right
eye (intorders) and the L.I.O. and
the L.I.R. (extorders) of the left eye
(figure 2c).

Examination of the completed di-
agram will show only one muscle
which is circled three times, that is
the hypo-active muscle. In this ex-
ample, it is the R.S.O. which is indi-
cated. This system works for any
combination and has no exceptions.
From our clinical experience this
procedure is extremely fast and sim-
ple. No deductions, calculations, or
referring to tables is required. Ev-
erything is done on the diagram and
at the end, one has a written record
of what was done. It also helps to
predict preferred head position of
the patient since it will be opposite
to the circles made on the diagram in
steps two and three. (In this exam-

ple, head to the left shoulder and
looking toward the left or gaze to the
right).

Simple interpretation makes any
test more viable in a clinical situa-
tion. This new way to work through
the head tilt test may make it less
intimidating to optometrists in gen-
eral practice.
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Abbreviations used:

R.LLR. right inferior rectus
R.S.R.  right superior rectus
R.S.O.  right superior oblique
R.I1.O. right inferior oblique
L.ILR. left inferior rectus
L.S.R. left superior rectus
L.S.O. left superior oblique
L.I.O. left inferior oblique
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Cycloplegic Versus Manifest Refractions

With the precedent set by the New
Brunswick Optometric Association
and upcoming changes in drug legis-
lation in several western provinces;
optometrists across Canada are be-
coming increasingly aware of the use
of diagnostic pharmaceuticals. The
following report compares the re-
fractive status of 423 eyes when ex-
amined by manifest and cycloplegic
refractions. The subjects ranged in
age from 2 to 89 years, and 62%
were female.

Each patient had a manifest re-
fraction performed by the author.
The patient then received 2 drops of
1% tropicamide (Mydriacyl) O.U.,
and the refraction was reperformed
by the same practitioner 20 to 25
minutes later. Table 2 shows the
average difference between
cycloplegic and manifest refrac-
tions.

Tropicamide is a rapidly acting
antimuscarinic drug. It inhibits the
action of acetylcholine on structures
innervated by postganglionic cho-
linergic nerves and acts on mus-
carinic receptors. Tropicamide has a
short duration of action, therefore,
one must be careful that the refrac-
tion is performed during the time
interval which is 20 to 25 minutes
after instillation.

According to Havener!, residual
accommodation should not exceed
2.00 D for a satisfactory cycloplegic
refraction. After the instillation of 1
drop of 1% solution of tropicamide,
he found varying degrees of residual
accommodation, but with 2 drops of
1% solution of tropicamide O.U. he
found all eyes met the above re-
quirements. Therefore I used 2
drops of 1% solution of tropicamide
O.U. in this study.

*0.D., 1980 graduate of the University of Wa-
terloo, School of Optometry, and presently
associated with an ophthalmologist in Cal-

gary.
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Gordon Hensel*

TABLE 1

Makeup of Each Group in Table 2

Group Dioptric Values
A greater than -6.12D
B -4.12D — —6.00D
C =2.12D — —4.00D
D -0.12D — —2.00D
E +0.12D — +2.00D
F +2.12D — +4.00D
G +4.12D — +6.00D
H greater than +6.12D

TABLE 2

Average Difference Between Cycloplegic and Manifest Refraction

group A B C D E F G H
no. in
group 19 35 80 98 143 30 14 4

average
change +0.27 +0.14 +0.02

0.00

=0.02 -0.20 —0.30 —0.41

It can be seen by the data in Tables
1 and 2 that not only is a manifest
refraction less than a cycloplegic re-
fraction in high hyperopes as would
be expected, but surprisingly, it is
also less in high myopes. A plus sign
indicates a cycloplegic refraction
higher than a manifest refraction
and vice versa for a minus value.
This means that a + 5.50 cycloplegic
will show as a +5.00 manifest; or on
the other hand, a —5.25 cycloplegic
will show as a —5.00 manifest. These
differences must be kept in mind be-
fore a final prescription is written
(remembering that a refraction is by
no means the final prescription).

This study represents a clinical
sampling only. Since tropicamide
tends to have a greater mydriadic
than a cycloplegic effect, perhaps
further research might attempt to
differentiate the role of mydriasis
compared to cycloplegia in produc-
ing the results observed in this study.
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A Precision Instrument for the Clinical Measurement of

William L. Larson*

Abstract

When tested by different methods,
a patient’s stereoscopic acuity is sel-
dom the same. This raises the ques-
tion as to which one gives the true
stereoscopic acuity. To answer this, a
programmable test for stereoscopic
acuity was designed to serve as a test-
ing standard. This is described and a
comparative study with it and four
other tests is reported.

Abrégé

Différents tests d’acuité stéréosco-
pique donnent rarement les résultats
identiques méme pour le méme sujet.
Il est donc question de savoir lequel
des tests donne un résultat véridique.
Ce travail décrit un nouveau test basé
sur un programme d’ordinateur, qui
servirait comme un test étalon. Une
comparaison de ce nouveau test avec
quatre tests déja existants est incluse.

Tests to determine the quality of
stereopsis can be used for the clini-
cal evaluation of visual function.!
This is because the perception of
depth through stereopsis is best only
when there is good acuity in both
eyes2.3, when fixational errors are
insignificant4 and when integration
at the cerebral cortex is complete>.
The quality of stereopsis is usually
expressed in terms of the least bin-
ocular disparity which can be de-
tected as a difference in perceived
depth6. This is called stereoscopic
acuity and for observers with perfect
vision, it is found to be in a range of
from 2 to 8 minutes of arc’. Values
greater than this can usually be at-

*0.D., M. Eng., FA.A.O., Professeur
agrégé
**0.D., M. Sc., Professeur agrégé
Ecole d’'Optométrie
UNIVERSITE DE MONTREAL
c.p. 6128 Succ. “A”

Montréal, Québec
Canada
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Stereoscopic Acuity

tributed to an imbalance of visual
acuity, oculomotor imbalance or to
some degree of suppression’. Ster-
eoscopic acuity is unique in that it is
an indicator of the overall quality of
binocular vision.

At present, stereoscopic acuity is
of limited clinical use. As Scott and
Marsh stated, “the inability to ascer-
tain individual differences in stereo-
acuity beyond a certain level limits
or precludes some potential applica-
tions of the measure”8. This limita-
tion came to our attention because
we had the opportunity to test the
same persons with a number of cur-
rently available tests. If each test
were equally valid, one would ex-
pect that similar results would be
found. This was seldom the case. In
addition, the least disparity in the
test was usually too great to test for
normal stereoscopic acuity.

Superficially, most manufactured
tests for stereoscopic acuity appear
to be of some use. It has been our
experience that tests new to us have
always seemed worthwhile. With ex-
perience, our opinion has changed
for the worse and in some cases we
have finally concluded that a test was
worthless.

One of us (Larson) undertook to
study the design and construction of
stereoscopic acuity tests with the ob-
jective of finding one which could be
relied upon for clinical use. Ul-
timately, it was deemed necessary to
design and construct a test based on
the principles enunciated by
Howard in 19197. Howard’s test
(which is not the same as the
Howard-Dolman) is beyond re-
proach from a scientific point of view
but is not suitable for clinical use
because it is too slow, occupies too
much space and cannot detect cer-
tain anomalies of stereopsis. These
defects have been overcome by
changes in the test’s design and by

Roland Giroux**

the use of automation and computer
control. The result is a precision test
for stereoscopic acuity which is an
effective clinical test and is a stan-
dard against which other tests can be
judged.

Early tests for stereoscopic acuity
(developed in the 19th century) pre-
sented retinal image disparities by
means of a stereoscope. Howard ob-
served that these tests were unrelia-
ble. Therefore, he devised a test in
which real objects (two parallel ver-
tical rods) positioned in real space
(at a distance of 6 meters) produced
the disparities. He screened the
ends of the rods from view so that all
monocular distance cues were elimi-
nated. He used pilots in the Amer-
ican Air Force as subjects and his
results showed for the first time that
the limit of stereoscopic acuity is
about 2 seconds of arc. He also ob-
served that an acuity of more than 8
seconds was associated with some
sign of oculomotor or visual acuity
imbalance. He concluded that per-
fect stereoscopic acuity was 8 sec-
onds of arc or less.

Most tests in use today present
disparities stereoscopically. We sug-
gest that this is done more for rea-
sons of marketability and ease of
manufacture than for the production
of an effective test. With the advent
of vectographs, tests which pre-
viously required a stereoscope could
be performed with polarized
glasses. Unfortunately, the plastic
film of the vectographs was not suffi-
ciently stable to permit the presenta-
tion of the smaller disparities. The
least disparity which can be main-
tained is not known to us but com-
mercially available vectographs
have a least disparity of 20 sec. or
more. Tests printed on paper are
also subject to instability due to ex-
pansion and contraction, par-
ticularly with changes in humidity.
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One test printed on paper claims to
present a disparity of 3.6 sec. If this
were possible, a dimensional dif-
ference of 0.0035 mm (0.00014 inch)
would have to be maintained. To say
the least, this claim is unrealistic.
Howard’s test was reliable be-
cause real objects in real space were
used to produce the desired dis-
parities. Because no lenses. prisms,
mirrors, filters or polarizers were
used, there was no possibility of
them modifying the results. Because
the dimensions of the apparatus
were large enough to be measured
easily, the accuracy of disparities
could be verified with precision.

DESCRIPTION OF THE TEST

The pinwheel

The means of presenting the re-
quired disparities is the most impor-
tant element in any test for ster-
eoscopic acuity. Its design must
meet the following criteria:

1. disparities can be changed
quickly (so as not to waste time),

2. disparities can be reproduced re-
peatedly without excessive varia-
tion (so that the results can be
precise) and

3. the instrument can be calibrated
(so as to establish the amount of
each disparity).

When real metal rods are used to
create disparities, as in Howard’s ex-
periment, the first criterion is diffi-
cult to realize because both rods
must be displaced after each display.
In order to follow Howard’s example
and at the same time to produce a
compact and quickly executed test, a
new way of presenting the rods had
to be devised. This took the form of
a flat metal disc to whose periphery
were fastened a series of pairs of pins
(the rods) whose separation in depth
was arranged to give the disparities
needed. Please refer to the sketch in
Fig. 1. The disc and pin assembly
(the pinwheel) was attached, by
means of a hub, to the shaft of a
stepper motor. The motor was
mounted within a box whose front
surface (a metal plate) was provided
with an opening (a rectangular win-
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Fig. 1.

Sketch showing the elements of the auto-
mated stereoscopic acuity test. The patient
(A) looks through a window in a plate (B) at a
pair of pins (C) mounted on a disc (D). These
are seen in silhouette against an illuminated
surface (E). The pins (C) being equidistant
from the observer, he presses both switches
dow) through which only the pair of
pins at the top of the disc could be
seen. The motor could step to any
one of 24 equally spaced positions.
Because each level of disparity was
to include two examples (right pin
nearer than left and left pin nearer
than right) and one pair was to be of
zero disparity (neither nearer), only
11 disparity levels could be pre-
sented. The principal levels were
powers of 2 because 2 sec is the abso-
lute limit of stereoscopic acuity and
because this provides a sequence in-

which levels increase by a multiple

(F) at the same time. The computer (G) then
closes the shutter (H) and causes the motor
(M) to turn so that another pair of pins will be
seen when the shutter opens. If the left pin is
nearer (L) the left switch is actuated, if the
right is nearer (R) the right switch is actuated.
When the test is completed, the results are
typed out by the terminal (T).

of 2. Disparities were chosen so that
at 60 cm the least was 4 and the
greatest 512 sec. A distance of 60 cm
was found to be the least for which
the smallest disparities could be pro-
duced. Because the test was for clini-
cal use, it was deemed unnecessary
to provide an example of the abso-
lute limit (2 sec). When scientific
studies require the absolute thresh-
old, the viewing distance can be in-
creased to 1 meter at which the
smallest disparity is 1.4 sec. Details
of these and other dimensions are
presented in Table 1 along with the

TABLE 1

Comparative dimensions of Howard’s apparatus and Larson’s at two distances

Dimensions
Rod Window Disparity
(at 60 mm
interocular
dist.)
Test Gap Diam Width Height  Smallest Largest
Dist.

Apparatus  (cm) (cm) (min) (cm) (min) (cm) (min) (cm) (min) (sec) (sec)

Howard’s 600.0 6.0 344 1.0
Larson’s 60.0 0.3 17.0 0.08 4.5
100.0 0.3 10.2 0.08 2.7

5.7 20.0 114.6 12.0 68.8 1.7 116.7

2.5 1430 1.1 63.0 4.0 512.0

25 858 1.1 378 1.4 184.3
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same dimensions for Howard’s origi-
nal apparatus. At 60 cm, and in
brackets 1 meter, the 11 disparities
were as follows: 4 (1.4), 6 (2.2), 8
(2.9), 12 (4.3), 16 (5.8), 24 (8.6), 32
(11.5), 64 (23), 128 (46), 256 (92) and
512 sec. (184). In both cases, dis-
parities were calculated for a person
with an interocular separation of 60
mm. One pair of pins was of zero
disparity. The upper limit of 512 sec
was chosen because poor stereo-
scopic acuity is better evaluated by
other tests and also because the
monocular cue of diameter dif-
ference becomes available at about
200 sec.

The system

To be effective and of general use,
tests for stereoscopic acuity must en-
sure that success cannot be obtained
by any means other than depth per-
ception through stereopsis. If a test
is too simple, it can be memorised. If
it does not include repetitions, suc-
cess may be had by lucky guessing.
A test is defeated if correct answers
can be found by means other than
stereopsis. The Titmus STEREO-
TESTS which includes a 4 dot test is
familiar to all optometrists and has
all three of these defects. No op-
tometrist, for example, can use this
test on himself because he knows the
answers already. The nearer of 4
dots is to be identified. Therefore
the probability of success by guess-
ing is 1 in 4. It has already been
reported that monocular cues are
made available by the eccentric posi-
tion of the nearer dot%. The effec-
tiveness of this test is therefore
questionable.

The pinwheel was incorporated
into a system which is shown in Fig.
2. The pinwheel and motor are
within the box seen to the right, the
patient’s head is immobilized and
positioned by the head rest and re-
sponses are obtained by two
switches recessed in the table-top
(the left one being visible in the fig-
ure). Seen on the table is a model
used to demonstrate the test pro-
cedure. Not shown is the computer
which runs the test nor the terminal
which records the results. In other
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Fig. 2.

The test system. The head rest is to the left.
The pinwheel is inside the box to the right.
The small dark rectangle on the front face of
the box is the window through which the pins
are seen in silhouette against an illuminated
background. Only the left push button can be
seen. The metal bridge supports a refractor
when needed. The demonstration model is
seen on the table.

configurations, the computer may
be contained within the pinwheel
box and the terminal attached to its
top surface.

All test procedures were pro-
grammed. Each program is a list of
instructions which in its entirely de-
scribes fully and invariably a given
test procedure. The results obtained
with the system should therefore be
free of operator errors. A number of
different procedures have been pro-
grammed to emulate established
tests and to create new ones. Any or
all of these programs can be stored
in the computer’s permanent mem-
ory so as to be ready for immediate
use.

The program

Programming details are beyond
the scope of this description but cer-
tain of them are of special interest
because they ensure that errors do
not contaminate the data. The posi-
tion of the pinwheel is checked after
every measurement to ensure that
the disparity seen was the one inten-
ded. A shutter closes the window as
soon as the switch or switches have
been actuated and remains closed
until the disc is in the next position
and has stopped vibrating. The shut-
ter is always closed for the same time
so that there is no clue to the amount
by which the disparity has been
changed. The time between the
opening of the shutter and the actua-
tion of the switches is recorded and if

it is less than the typical reaction
time the response is ignored and a
message is displayed on the terminal
to warn the operator that the person
may be guessing.

Howard’s original test procedure
was programmed for use as a refer-
ence against which other procedures
could be compared. This was found
to be unsuitable for clinical use be-
cause it took too long to perform and
was unreliable when stereopsis was
abnormal. In it, the threshold of
stereopsis was taken as the disparity
at which tHe nearer rod was identi-
fied correctly in 75% of the presen-
tations. This required 20 presenta-
tions to be made at each disparity
otherwise calculations could not be
made to within 5%.

A clinical test was devised and
programmed in two versions; one
for screening and the other for a de-
tailed study. In the complete test,
the approximate acuity was located
quickly (starting from 64 sec) and
then the threshold region was thor-
oughly investigated. Presentations
at each disparity level were made in
groups of three: left pin nearer (here
identified as left), right pin nearer
(right) and neither pin nearer
(equal). The order of presentation
was chosen at random so that the
probability of success by guessing
was 1 in 3 for each presentation. The
probability of guessing all three pre-
sentations correctly was 1 in 27. In
the detailed study, three repetitions
of the group of three were made at a
given disparity. The probability of
success by guessing was thereby re-
duced to1in19,683. When there was
no penalty for answering “equal” in-
correctly this probability was re-
duced to 1 in 729. If this were too
low, the test could be repeated to
give a probability of 1in 531,441.

The test session

A typical test session began by
entering the patient’s (or subject’s)
name and interocular distance at the
terminal. The person was then
shown the two push button switches
and how to use them to indicate rela-
tive positions of the pins. Push left
button for left, right button for right
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and both at the same time for equal.
The head rest was adjusted to place
the eyes at the same height as the
window and to restrain the head
from sideways movements (to obvi-
ate monocular parallax). If the pa-
tient were presbyoic, lenses were
provided to ensure clear vision. This
was done with a trial frame or else a
phoropter head which replaced the
head rest (it attached to the metal
bridge shown in Fig. 2). Before the
test began, zero disparity was dis-
played in the window. This ensured
that the patient knew what equal
looked like. The operator started
the test from the terminal where-
upon the window was closed for 2.4
sec. When it reopened, the patient
indicated the nearer pin by means of
the switches. The window then
closed and reopened to reveal an-
other pair of pins. This sequence was
repeated until the test was either
failed or the acuity found. In either
case, the results were typed out at
the terminal. The time required to
perform the complete test was usu-
ally less than 3 minutes.

The results

Results have been presented vari-
ously depending on the test. Two
examples are shown in Fig. 3 “Trial
17 is in the format of Howard’s test
with 20 repetitions at each disparity
level. A reminder of this is given on
the fourth line. Pin disparities are
given in seconds and in brackets as
the logarithm to the base 2. The 6th
line shows the percentage of correct
answers and which pin was nearer
when the errors were made. As
shown, 90% of the responses were
correct (18/20) and both errors were
made when the right pin was nearer.
The average response time after the
window opened is shown on line 7.
This was slightly less (by 0.4 sec)
when the left pin was nearer. An
interpretation of these data is that
the person had an excellent stereo-
scopic acuity (4 sec is the test’s lower
limit at 0.6 meters) and was able to
detect the nearer pin quickly. De-
tecting the right pin nearer was the
most difficult decision because both
errors occured then. The “right” re-
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Trial 1

Person “A” ’s name

Date = 801209

P.D. = 64MM

Dist = 0.6M

Howard’s Test, 20 repetitions

Disp. = 4 sec (2 logzsec)

90% Correct, errors: left 0, right 2

Response time: left = 1.2, right = 1.6 sec.

Fig. 3.
Two examples of results as typed at the
terminal. Left: Howard’s test. Right: Com-

sponse time, being longer, confirms
this.

“Trial 2” Shows the format for the
complete clinical test. This was per-
formed at a distance of 1 meter. The
table presents the score at and below
the perfect level (vide infra). The
first column shows the disparity. The
remaining columns show the score
depending on which pin was nearest.
The denominator of the fraction
gives the number of presentations
while the numerator gives the num-
ber of correct identifications. The
perfect level is the least disparity at
which all left and right identifica-
tions were made correctly; in this
case 4 sec. The following lines show
that only two presentations were
made of each type. When the right

Trial 2

Person “B” ’s name

Date = 810114

P.D. = 60MM

Dist = 1M

Disparity - - - nearest pins - - -
Sec (logysec)  left right  equal
4(2) 3/3 3/3 3/3
3(1.6) 172 0/2 172
2.(1) 172 0/2 172
Equal 10 2 0 8
Time (2) 8.7 2.0 2

plete clinical test. Refer to text for a complete
description.

pin was the nearer, no responses
were correct (0/2). The equal line
shows that “equal” was presented 10
times and that it was identified twice
as left but never as right. The bottom
line shows the average response
time for each kind of presentation at
the perfect level.

These examples show ways in
which information can be com-
pressed to assist in the interpration
of the results.

DISCUSSION
This system used mechanical,
electronic and computer technology
to simplify and expedite stereo-
scopic acuity measurements. A
clinician could learn to operate it in
less than an hour. Patients have

TABLE 2

Stereo-acuity of 10 subjects by 5 methods

Stereo-acuity (sec of arc)

Subject Test Test Test Test Test
no. A B C D E
1 4 11 85 20 " 60
2 8 7.2 39 20 120
3 12 15 53 20 30
4 12 18 140 20 30
5 12 36 210 20 240
6 16 3.6 65 20 30
7 16 7.2 140 20 120
8 24 3.6 140 20 30
9 24 40 440 20 120
10 64 3.6 140 20 30
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found the test easy to comprehend
and execute. So far, the youngest
person to use it was 4 years old.

It has been demonstrated that per-
formance cannot be improved by
guessing. One person was confident
that he could succeed, at least to
some extent, using monocular vision
alone. To make things easy for him,
Howard’s procedure was used (so
that there would be two choices in-
stead of three) and he was told that
the nearer pin should look wider
than the farther one. He failed the
test at the 512 sec level with only
65% correct; a score which he might
have equalled with his eyes shut. He
had good stereoscopic acuity when
tested binocularly.

As already mentioned, the same
person can demonstrate different
acuities when tested with different
commercially available tests. Table 2
shows how the stereoscopic acuities
of ten subjects differed when mea-
sured by 5 different tests; here iden-
tified by the letters A to E. Test A
was the complete test decribed
above.Test B and C were stereo-
pairs, printed on paper backed with
cardboard, viewed through a Brews-
ter stereoscope. Both were by the
same manufacturer. Test D was a
random dot vectograph. Test E was
a random dot red-green anaglyph
printed on thick paper. Manufac-
turer’s instructions were followed
faithfully in each case. The results
are arranged in order of stereo-
scopic acuity with respect to test A.
It is seen that none of the other tests
are in the same order. Test D is
unique in attributing its best stereo-
scopic acuity to everyone. On the
other hand, tests C and E often find
very poor acuities. In tests A and B
the range of numbers is similar but
only 30% had similar acuities. Sub-
ject 10 showed the greatest dis-
similarity which was 64 sec by test A
and 3.6 sec by test B.

Which of these tests gave the best
estimate of stereoscopic acuity? We
suggest test A because it was per-
formed without optical aids and
used real objects whose disparity
had been confirmed by calibration.
It offered protection against guess-
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ing because the probability of suc-
cess by chance was 11in 729. On the
other hand, the probability of suc-
cess by chance in test D was at best
only 11in 4. We suggest these results
substantiate our claim that this test
sets a standard against which the
performance of others can be
judged.

Including zero (equal) among the
disparity choices is not a usual prac-
tice. While it is of minor importance
when testing persons with normal
binocular vision it is an effective
means for revealing anomalies of
binocular perception.

The usefulness of zero disparity
and of three possible responses is
illustrated by a subject whose acuity
was 2 sec with the automated version
of Howard’s test. We were surprised
to find that he could do no better
than 64 sec with the complete clini-
cal test. Repeated measurements
confirmed this. How could his
stereoscopic acuity be 2 sec by one
test and 64 sec by another? The sub-
ject provided the answer to this
question himself. He explained that
he could always tell when the left pin
was nearer but at disparities of less
than 64 sec he could never tell when
right was nearer. In Howard’s test, if
left were not seen to be nearer he
replied right and was always correct.
When there were two alternatives,
right and equal, this strategy was no
longer successful. His stereopsis was
evidently abnormal. Howard’s pro-
cedure could not detect this but ours
could.

Stereoscopic acuity is a threshold
measurement which is customarily
expressed in terms of probability;
see Ogles discussion in Vol. 4 of
Davson’s The Eye.10 This is appro-
priate for scientific studies but we
are of the opinion that it is unsuita-
ble for clinical use. Instead, we pre-
fer to define stereoscopic acuity as
the least disparity at which no errors
are made. This is also a threshold
because it is the least disparity
beyond which the specified con-
dition cannot be attained. To avoid
confusion between this and the usual
definition we have called it the per-
fect level.

For clinical purposes, stereo-
scopic acuity is the perfect level.
When depth perception is required
for a particular occupation this is so
because mistakes will be made with-
out it. The appropriate threshold is
therefore the perfect level because
the scientific definition includes the
probability of errors. Most clinical
tests for stereoscopic acuity identify
this as the least disparity at which no
error is made. Therefore, the per-
fect level has already been accepted
as the clinical norm. Nevertheless,
there is information to be gained by
an examination of the failure mode
below the perfect level. The “clinical
procedure” provides for this by re-
porting results obtained at dis-
parities of less than the perfect level
and by showing how zero disparity
was seen.
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RMS Rotary Nearpoint Card

The R.M.S. Rotary Nearpoint
card offers a battery of Nearpoint
tests all located on one card. Several
of these tests may be used with pa-
tients who have sub-normal acuity
or specialized visual requirements.

The basic features of many of the
most widely used clinical nearpoint
tests have been incorporated in a de-
sign that streamlines nearpoint test-
ing. Included among the 16 tests are
polarized vertical and horizontal fix-
ation disparity targets.

The card and instruction booklet
are available by writing: Richard
Skay, Southern California College
of Optometry, 2001 Associated
Road, Fullerton, California 92631
U.S.A.

Canon Auto ref — R-1

The Canon auto ref R-1 offers
computerized patient screening in
just 0.2 seconds. The natural view
eliminates Instrument myopia and
provides exact reliable readings.

More information can be ob-
tained from Canon USA. Inc. 140
Industrial Dr., Elmhurst, IL. 60126,
U.S.A.

June/juin 1982

Vision Care Products

Quartz Halogen Fibre-Lite

Bausch & Lomb is distributing
this fibre optic illuminator which has
a Quartz halogen light source and a
68.58 cm (27") fibre optic light pipe.
It has the advantage of a high inten-
sity light without heat. The light
source has a four-position light in-
tensity switch. It enables safe hand-
ling for optimum positioning at a
variety of angles and close distances.
The light pipe provides over
43,056 Ix (4000 foot candle) of light
at a 1.83 m (6 ft) distance over a
2.22 cm (7/8") diameter spot.

Further information may be re-
quested from: Mr. Peter Playfoot,
Bausch & Lomb Canada, Scientific
Optical Product Division, P.O. Box
326, Postal Station A, Rexdale,
Ontario M9W 5L3

Pro Tec Kit

A new product that protects metal
and combination frames from pit-
ting discoloration, oxidation & skin
chemical reaction.

The kit contains a quart of Pro Tec
(enough for over 2000 applications),
a metal dip tray, a funnel, and a
frame hanger.

Information on this product may
be obtained from. Pro-Tec Indus-
tries, Inc., 2303 W. McNab Rd.,
Pompano Beach, Florida 33060
U.S.A.

Digilab Pneuma-Tonometers. :

This new line of Tonometers is an
update line to replace the MacKay-
Marg Tonometers.

The Digilab Model 30 Pneuma-
Tonometers allow reproducible, ac-
curate measurements non-invas-
ively. Designed for convenient oper-
ation it features a patented floating
point sensor that contains no elec-
tronics and retains calibration even
if dropped. The patient can be either
supine or seated.

Models are available with either
digital readout or paper tape re-
corder. For more information, con-
tact: Digilab, Division of Bio-Rad
Laboratories, Dr. Kenneth Taylor,
Biomedical Manager, 237 Putnam
Ave., Cambridge, MA. 02139,
U.S.A.

Nikon Auto refractometer — Model
NR-1000F

The new Auto refractometer
Model NR-1000F by Nikon has been
developed to provide fast, accurate
Ophthalmic data. The micro pro-
cessor control and memory can store
up to 20 measurements.

A brochure is available from
Nikon Inc. Instrument Division, 623
Stewart Ave, Garden City, N.Y.
11530, U.S.A.
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Only from

AlRLens

6 TIMES BETTER

1. Elevated Dk

2. Superior Finish

3. Scalpel Sharp Optics

4. Thirty Day Warranty

5. Strong But Flexible

6. Available in Grey, Green,
Blue & Clear

‘? Plastic Contact Lens
LY Company (Canada) Ltd.

PCLIN
TORONTO

-WATS FREE TELEPHONE ORDERING

LOCAL ORDERS 862-8585 1-800-268-8548 IN-WATS

DARTMOUTH LOCAL ORDERS 463-5800 1-800-565-7183 IN-WATS

MONTREAL
WINNIPEG

LOCAL ORDERS 878-9887 1-800-361-8443 IN-WATS
LOCAL ORDERS 947-0621 1-800-665-8603 IN-WATS

SASKATOON LOCAL ORDERS 653-3711 1-800-667-8718 IN-WATS

EDMONTON
CALGARY
BURNABY
VICTORIA

LOCAL ORDERS 423-2854 1-800-232-7210 IN-WATS
LOCAL ORDERS 259-3878 1-800-332-1006 IN-WATS
LOCAL ORDERS 437-5568 1-800-663-9206 IN-WATS
LOCAL ORDERS 381-6242
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¢ Soft contact lenses $39.95!
e Buy one pair, get an extra pair free!
e Fashion eyewear only $19.98!

You see the ads every day. And you're probably
feeling their impact in loss of patients, loss of
income. Because price-cutting wakes up the
bargain hunter in everyone, including your
patients.

These ads imply that a patient can buy eye
health on the basis of price, an implication that
contradicts the very foundation on which you've
built your practice. But, price advertising
works. You can see that in the erosion of your
practice. You may be surviving, but for how
long?

You could price advertise. You could cut prices.
You could turn your office into an assembly
line. And you might be successful to a degree.
But, in so doing, you'd be undermining your
own professionalism, everything you've built
and believed in all these years.

There is a better solution to this problem,
and it lies within your own practice. Because
you give your patients something most price-
cutters don’t. You give them value far
beyond the cost of their eyewear.

If your patients understood all this, if
they realized the true value of your B
dedication, your care, and your |
professionalism, they’d
think twice before being
tempted by seeming |
bargains in eye care.

B
g T

’-----

They would realize that
their eyesight is too
precious to trust to
anyone other than a true
eye care professional.
But, your patients may
not know these things.
They may not know who
you really are, your
credentials, degrees,
licenses, and on-going
education. They may

fill out and mail to:

Name

----\

Tell me more about
SURVIY

I For complete information, at no obligation,
clip your business card to the coupon or

Union Optics Corp. (Can) Ltd.
2 Principal Road,
Scarborough, Ontario M1R 4Z3

not even know that you are a contact lens
specialist.

They may not know the critical importance of
all the steps that you take to give them a
complete eye examination and a safe contact
lens fitting . . . not everyone goes through all
these steps!

They may not understand the value of
spending sufficient time on proper fit evalua-
tion, lens handling instructions and aftercare

. . not everyone spends that much time!

They may not understand the necessity for
return visits and examinations to assure
complete satisfaction and the continuing health
of their eyes . . . not everyone schedules such

visits and examinations.
They may not understand the modern instru-
ments you use, and why you use them . . . not

everyone has and uses them!

And they may not be aware that you prescribe
only the highest quality ophthalmic materials
and soft contact lenses . . . not everyone does!

The best way to communicate these vital facts
to your patients is with professionally prepared
materials, designed to make them aware of the
importance of the complete visual care they can
receive only from you.

And here’s where Aquaflex can help.

As part of a new “Professional Aware-
| ness Program”, Aquaflex has prepared a

I “Survival Kit" to help you survive—and
thrive—in this era of
price-cutting. Not only
does it contain materials
that will help you
communicate your profes-
sional story, but it also
tells you, step-by-step,
how to conduct your own
program using as few or
as many of those mate-
rials as you choose.

In addition, Aquaflex is
prepared to help you
defray a significant part
of the cost of putting your
program into effect.
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Telephone (Area Code)

Address

City Prov

Code

\----------------

\------—--

UAFLEX

. (tetrafilcon A)‘ Your professional contact
Hydrophilic Contact Lenses



Electronic Vision Analysis

Now you can achieve more efficient patient
flow while providing better patient care with
state-of-the-art and computerized eye care
instrumentation from Zeiss.

Electronic Vision Analyzer

The ultimate in fully automated
electronic vision analysis. A refractor
that actually replaces the phoropter.
Performs all the tests of current
subjective refraction procedures
including far acuity, near acuity,
phorias, vergences, and more. All
with increased speed, accuracy and
patient comfort. Truly a practice
builder.

To learn more about these and other
advanced eye care instruments, or to
arrange for a demonstration, contact
your nearest Carl Zeiss Eye Care
Specialist.

Auto-Keratometer

Here's an automatic keratometer
which is so simple to operate that
anyone on your staff can obtain
objective measurements of the
curvature of the cornea and contact
lens base curves with unsurpassed
accuracy, reliability and all in just
seconds. You get an instantaneous
digital display in diopters or milli-
meter radius plus the option of an
additional hard copy printout.

Carl Zeiss Canada Ltd./Ltée
45 Valleybrook Drive

Don Mills, Ontario M3B 256
Toronto (416) 449-4660
Montreal (514) 384-3063
Vancouver (604) 984-0451

Carl Zeiss Canada Lid/Ltée

Lens Analyzer

Measure lenses faster, more ac-
curately, more reliably and at a lower
cost per operation than with any con-
ventional or automatic lensometer.
But that's not all. It can be operated
by anyone in your office after just a
few minutes training, and it provides
you with a hard copy printout
assuring your customer that his
prescription has been accurately
and professionally handled.
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The perfect lens

At Zeiss we believe that every ophthalmic
prescription lens should be optically perfect.
That's why each Zeiss lens is ground to unsur-
passed precision, the result of world-renowned
Zeiss expertise and leadership in lens technology.

Plus we have more experience in lens coatings
than anyone else. Single-layer anti-reflection
coatings. Multi-layer anti-reflection coatings.
Absorption coatings.

Zeiss offers a complete range of lenses,
including photochromatic types, a variety of
multi-focals and specialized types not available
from any other source.

Zeiss, the perfect lens for those who value
their eyes.

West Germany

Carl Zeiss Canada Ltd/Ltee (416) 449-4660




HYDROCARE

The complete soft lens care system...

that prevents protein build-up

Hydrocare® Protein Allergan Preserved
Remover Tablets Saline Solution

Weekly use of these tablets A sterile, buffered, isotonic
containing stabilized papain solution for daily rinsing and

removes and prevents build-up heat disinfection.
of protein and diminishes the

frequency of inorganic films.

Starter Pack: 12 tablets with

mixing vials. Refill Pack:

24 tablets.

Alcan Secan

Allergan

AllERGAN
O Allergan Inc.

Pointe Claire, Que.

Hydrocare® Cleaning/
Soaking Solution

Daily use of this sterile, pre-
served, buffered, isotonic
solution hydrates, disinfects
and removes oily contami-
nants with one solution.

MEMBER




