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Visual acuity in unilateral cataract
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Abstract
Background-Patching the fellow eye in
infancy is a well recognised therapy to
encourage visual development in the
lensectomised eye in cases of unilateral
congenital cataract. The possibility of
iatrogenic deficits of the fellow eye was
investigated by comparing the vision of
these patients with untreated unilateral
patients and binocularly normal controls.
Methods-Sweep visual evoked potentials
(VEPs) offer a rapid and objective method
for estimating grating acuity. Sweep VEPs
were used to estimate acuity in 12 children
aged between 4 and 16 years who had had
a congenital cataract removed in the first
13 weeks of life. The acuities of aphakic
and fellow phakic eye were compared with
the monocular acuities of similarly aged
children who have good binocular vision,
and with children with severe untreated
uniocular visual impairment. Recognition
linear acuities were measured with a
linear Bailey-Lovie logMAR chart and
compared with the sweep VEP estimates.
Results-A significant difference was
found between Bailey-Lovie acuity of the
fellow eye of the patient group and the
right eye of binocular controls, and the
good eye of uniocular impaired patients
(one way ANOVA, p<0.01). However, this
was not evident for a similar comparison
with sweep VEP estimates. There was no
significant difference between the right
and left eye acuities in binocular controls
measured by the two techniques (paired t
test).
Conclusion-A loss of recognition acuity
in the fellow phakic eye of patients treated
for unilateral congenital cataract has been
demonstrated with a logMAR chart. This
loss was not apparent in children who have
severe untreated uniocular visual impair-
ment and may therefore be an iatrogenic
effect of occlusion. An acuity loss was not
apparent in the patient group using the
sweep VEP method. Sweep VEP tech-
niques have a place for objectively study-
ing acuity in infants and in those whose
communication difficulties preclude other
forms of behavioural test. The mean
sweep VEP acuity for the control groups is
20 cpd-that is, about 619. When acuities
higher than this are under investigation-
for example, in older children, slower
transient VEP recording may be more
appropriate, because higher spatial fre-
quency patterns are not as visible at
higher temporal rates (for example, 8 Hz
used in sweep VEP recordings).
(BrJ Ophthalmol 1996;80:794-798)

Visual acuity is the most commonly used clini-
cal measure of visual function. Most ophthal-
mological centres assess linear letter recogni-
tion acuity in adults, and single letter or picture
recognition acuity in preschool children. Reso-
lution acuity is assessed in younger, preverbal
infants with forced choice preferential looking
techniques using gratings or vanishing
optotypes.'- These tests depend upon the
identification of looking behaviour which can
be particularly difficult to determine when a
child is active or has an oculomotor
disturbance-for example, oculomotor apraxia
or nystagmus. The possibility of an objective
and rapid assessment of vision using visual
evoked potentials (VEPs), therefore, is particu-
larly attractive for the paediatric population.

It is known that resolution and recognition
acuity can be differentially affected by patho-
logical visual degradation. By stimulating
peripheral retina, preferential looking acuity
can underestimate the depth of amblyopia in a
strabismic eye, or in a case of foveal abnormal-
ity.45 The VEP predominantly reflects activa-
tion of the macular pathway and the foveal
representation at the occipital pole. It can pro-
vide an objective indication of visual pathway
function and theoretically could provide a
more accurate indication of interocular acuity
differences. Transient VEPs to pattern reversal
or onset stimulation have been used in the past
to assess the quality of vision."' Subtleties of
transient waveform interaction'2 are hidden in
the steady state VEP as the responses merge
and appear like a sine wave. However, the
steady state VEP offers the strong advantage
over transient recording in that the much faster
response acquisition time suits the limited
attention span of an infant. The sweep spatial
frequency VEP is a steady state response to a
range of spatial frequencies sequentially pre-
sented with fast counterphase, typically be-
tween 8 to 16 reversals per second." 4 An
extrapolation to zero response amplitude gives
an estimate of visual resolution. We have com-
pared the swept spatial frequency VEP acuity
estimates, made in older children with unilat-
eral aphakia, with those of normally sighted
controls.
There are few patients with unilateral congeni-

tal cataract in the literature who have achieved
'good' (6/6-6/24) visual acuity in the aphakic
eye."'MThe success in these cases appears to
depend upon 'early' cataract extraction and opti-
cal correction-that is, within 12 weeks, and
upon the degree of compliance patching the
fellow eye. Patching of the good, phakic eye is an
essential part of the amblyopia treatment in uni-
lateral aphakia. Occlusion per se is amblyogenic
and it is not clear at present what long term effect
it is having on the fellow eye.
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ity estimates obtained by a sweep spatial
frequency VEP technique. These children had
followed an occlusion regime of patching the
phakic eye for 50% of waking hours in the first
year of life, irrespective of interocular acuity
differences. This study has enabled us to com-
pare sweep VEP acuity with recognition acuity
in older children and to assess its utility in a
clinical population who may have amblyopia
and may have latent nystagmus.
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Figure 1 Comparison of binocular acuities measured in a group of clinically normally
sighted infants using Keelerforced choice preferential looking and sweep visual evoked
potential (VEP) techniques. The sweep VEP method overestimates acuity in the first year,
the agreement is closer over the next 2 years.20 (There is a significant correlation between
the two measures accountingfor 60% of the variance.)

We currently use interocular resolution acu-

ity differences measured by forced choice pref-
erential looking (FCPL) techniques to modu-
late the patching regime in the clinical follow
up of preverbal infants with unilateral apha-
kia."' We established the relation between the
acuity estimates made with FCPL and sweep

VEP acuity estimates, obtained with a vENus
Neuroscientific program, in a group of 35 oph-
thalmically normal infants aged 4 weeks to 3
years,20 (Fig 1). In agreement with other
authors we found that the sweep estimate
exceeded the PL estimate in infants under 1
year of age, but became closely correlated after
this time.2' In older children and adults prefer-
ential looking acuity is correlated with opto-
type acuity, but overestimates typically by 1-2
lines of Snellen (about 1 octave).22 Sweep
VEP estimates of acuity have also been
correlated with recognition optotype acui-
ties.2324 In a retrospective study Gottlob et al 25
suggested that the sweep VEP estimates made
in infancy were predictive of single optotype
acuity in early childhood.
We have become interested in the visual

function of the phakic eye in infants following
unilateral cataract removal.26 Patching during
the developmentally sensitive period places the
fellow eye at risk of occlusion amblyopia. This
becomes particularly relevant as surgical inter-
vention may now occur within days of birth.
Deleterious effects of patching on visual
performance of the fellow eye, however, are

considered rare and to be associated with full
time occlusion.27 28 Such effects, measured with
either VEP techniques2930 or preferential look-
ing,3' have been claimed to be reversible.
Indeed there is some debate as to whether
there is an acuity deficit in the fellow eye

following unilateral cataract removal and
whether this is iatrogenic.1826 32-35

To address this issue we have measured
linear recognition acuity, with a Bailey-Lovie
logMAR chart, in a group of older children
who had unilateral congenital cataracts re-

moved as infants, and compared this with acu-

Methods
The letters on a Bailey-Lovie linear letter rec-

ognition test,36 have approximately equivalent
legibility, and the letter size and line spacing
vary systematically in a logarithmic progres-
sion. Visual acuity can be recorded as a

logMAR score (minimum angle of resolution):
each letter read has a score of 0.02 logMAR
which contributes to the line score of 0.1. We
used a matching template for two of the
children in our sample-both were 4 years old.
The template was large enough and the letter
spacing such that the ceiling for acuity was the
wall chart and not the match template.

Swept spatial frequency VEPs were meas-

ured from an active electrode placed at Oz
referred to Cz; an electrode at Fz was

connected to the earth. This montage gave
VEPs of good size and compared with a refer-
ence sited at Fz, reduced the contamination of
raw data by eye movements and periocular
myogenic activity. The amplifier bandpass was

set at 0.1-100 Hz. Horizontal black and white
sine wave gratings, of 80% contrast, were

counterphases at 8Hz (16 reversals per sec-

ond). Closed circuit television was used to
monitor fixation throughout the recording. A
sweep was stored only if fixation was deemed
to have occurred throughout the 8 second
presentation period. If fixation deviated, atten-
tion was drawn again to the stimulus and the
sweep restarted. Individual sweeps were stored
and at least four sweeps vector averaged for
subsequent analysis. A horizontal grating
orientation was selected in order to minimise
the adverse effects of nystagmus." Every
second the pattern size became smaller and
typically eight pattern sizes were presented
within the range 0.5-36 cpd. The second har-
monic of the response was extracted by
discrete Fourier transform, and its amplitude
and phase displayed as a function of spatial fre-
quency. Linear regression was used to extrapo-
late from the highest amplitude response to the
zero amplitude baseline. This intersection with
the baseline determined the sweep VEP
estimate of acuity. Phase data are used to
distinguish reliable amplitude data. The phase
is expected to show a progressive lag as spatial
frequency increases and to have narrow

confidence limits. Figure 2 is an example of the
graphical display of the data and the regression
in cpd (cpd/30 gives the Snellen equivalent).
The VEP amplitude tends to be large in young
infants and to diminish towards adulthood,
with pathological factors such as amblyopia
and nystagmus. Extrapolation to a zero ampli-
tude is a relative measure of amplitude change
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Figure 2 An example of the sweep data to illustrate the regression estimate of acuity in a 6-year-old patient who had a left
cataract extraction aged 8 weeks. His Bailey-Lovie linear acuity is right eye 0.26, left eye 0.56, approx 6110 right eye and
6/24 left eye.

and the acuity estimate is mostly independent
of absolute VEP amplitude.

Subjects
Twelve children, aged between 4 and 16 years
of age, who had been treated for unilateral
congenital cataract were recalled. The children
had been operated on in the first 13 weeks of
life and the fellow phakic eye was patched for at
least 50% of waking hours in the following
9-12 months. The fellow eye was deemed
clinically normal on ophthalmic examination.
All of the patients had squints and 50% had
latent nystagmus which was evident on electro-
oculogram and video recording. The patient
group was compared with two groups of simi-
larly aged children. The first were 12 binocu-
larly normal children (mean age 9.3 years),
'the binocular control group', the second
group was comprised of nine children, (mean
age 8.5 years), who had a severe untreated uni-
lateral condition (including six with persistent
hyperplastic primary vitreous (PHPV) one

dense cataract, one unilateral retinoblastoma,
and one unilateral optic atrophy, 'the uniocular
control group'.

Results
Sweep VEP acuity estimates were expressed as

logMAR (minimum angle of resolution) for
direct comparison with the Bailey-Lovie data
(Snellen = d/D, MAR = D/d, cpd 30/MAR). In
the binocular control group there was no

significant difference between the acuities of
right and left eyes, measured by either
technique and the right eye estimates were

compared with the fellow eye of the other
groups. Phakic eye acuity was significantly bet-
ter that aphakic eye acuity in the patient group
(paired t test p<0.00l for both sweep VEP esti-
mates and Bailey-Lovie acuity). Mean recogni-
tion acuity for the fellow eye was 0.26 logMAR

6/10 and aphakic eye acuity was 1.3 logMAR
= 6/120. Sweep fellow eye acuity was 0.24 log-
MAR _ 6/10 and aphakic eye acuity was 0.64
logMAR _ 6/30. A comparison of Bailey-Lovie
estimates from phakic, fellow eyes with control
eyes demonstrated a significant difference (one
way ANOVA, p<0.01). This was not evident
for similar comparisons using the sweep VEP
estimates of acuity. Figure 3 highlights the
mean acuity difference for patient and control
groups. This also demonstrates that latent nys-
tagmus was not confounding the results,
because removal of these data from the patient
group reveals similar group mean differences.
Sweep VEP acuity estimates and Bailey-

Lovie acuity were correlated significantly when
data from all groups were considered; R'=0.4,
the gradient of the regression was 1.5 (Fig 4).
Thus when Bailey-Lovie acuity is high the
sweep acuity estimate is lower. This discrep-
ancy between the two forms of testing is also
seen when the effects of defocus are assessed.
That the sweep VEP is vulnerable to defocus
indicates that pattern/contrast sensitive mecha-
nisms are involved in producing the electro-
physiological response, but the rate of acuity
fall off with blur is less than for subjective test-
ing with recognition acuity, suggesting that
sweep acuity is less sensitive to high spatial fre-
quencies."8 Figure 5 illustrates representative
data from one experienced adult observer and
demonstrates the effects of defocus on both
forms of acuity test.

Discussion
Our findings demonstrate that fellow, phakic
eye acuity measured with a linear Bailey-Lovie
chart is reduced significantly compared with
control eyes of binocular subjects and un-

treated monocular subjects, most ofwhom had
similar conditions; the majority had PHPV.
The chart design tends to diminish effects of
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monocular acuities of the control groups. The sweep VEP estimates
different between the groups. The groups are referred to as follows:.
all patients;fellow (no nystagmus) (n=6) excludes datafrom pati

nystagmus;B control (n=12) right eye estimatesfrom binocularly
control (n=9) visual acuity from the good eye of children with sev

dysfunction.

1.2

E 1.0_
0 o
- 0.8

00
0.6 0L

~~~0w0.4
'D0.2- l

00
nI n

0

Bailey-Lovie a

Figure 4 The correlation betwee
in the whole population accountec

The gradient of the regression is 1

1.0

0.8

K
0.6

0)

°20.4

.

0.2

Diopt
Figure S This demonstrates a d

measures when the effects of defom
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test scoring criteria (for e)
of acuity if the majority
which could hide a subtle
rithmic progression of le

sampling gaps inherent i
Bailey-Lovie acuity is a re
requires the perception (

frequencies. In contrast, the sweep VEP uses
high temporal frequencies which are subopti-
mal for the highest spatial resolution, but allow

ailey-Lovie easier detection of low spatial frequencies.39 A
weep VEP high spatial frequency deficit therefore may not

be apparent in the sweep VEP estimates
despite its predominantly macular
representation at the striate cortex. The lesser
effect of defocus on sweep VEP acuity is read-
ily understandable in this context.

It is valuable to know the extent and robust-
ness of the relation between objective and sub-
jective acuity testing particularly when testing
paediatric populations, or older children and
adults who cannot respond conventionally. A
significant correlation was found between

U control sweep VEP estimate and Bailey-Lovie acuity

Id sweep visual evoked accounting for 40% of the variance in the data.
4strates the significant The sweep VEP estimates tend to be lower
iphakic patients and the than Bailey-Lovie acuity when the latter is
are not significantly

fellow (n=12) datafrom high, but tend to be higher at lower Bailey-
ents exhibiting latent Lovie acuities. This implies that the sweep esti-
normal controls; U mate is slightly more resistant to amblyogenic
,ere unilatral ocular factors-that is, an amblyopic deficit is not

revealed or present at high temporal rates in
older children."4 ' Crowding occurs in normal
individuals, but is more pronounced in am-
blyopia and a higher recognition acuity may be
measured with single letter or symbol presenta-
tion. This may account for the greater correla-
tion reported when single letter recognition

/°D acuity has been compared with sweep VEP
estimates.25 In younger (under 3 years), clini-

o cally normally sighted children a greater corre-

R2 0.4 lation is obtained when sweep VEP estimate is
|I i compared with spatially similar minimal re-

1 2 3 solvable grating PL acuity."
icuity (logMAR) It is possible that the good progress initially

n the two acuity measures reported in the early years following removal of
dfor 40% of the variance. unilateral congenital cataract may be a conse-
.*5. quence of the relatively low behavioural acuity

of infants, coupled with the methods of acuity
assessment and the wide range of 'normal'
acuity, sometimes spanning 2 octaves. The fall

m / s off in success, or asymptotic visual develop-
ment,4' as the infant matures may be attributed
in part to the occurrence of strabismus and

o latent nystagmus at a time when acuity tests
D / which are more sensitive to the high spatial fre-

quency deficits associated with amblyopia can
be used.

Latent nystagmus is not normally apparent
under binocular viewing conditions, but devel-

* Bailey-Lovie ops during monocular viewing. It appears to be
o Sweep VEP characterised by an absence of binocular vision

development during the sensitive period of
X I binocular function.4 Latent nystagmus was
2 3 4 noted in 50% of the clinical population

tric blur studied, but removal of these data did not alter

lissociation of acuity the difference in mean acuity between fellow
cus are studied in an eyes (Fig 3) In the uniocular control group

those who had profound uniocular visual dep-
rivation from birth were noted to have

Kample, scoring a line symmetrical optokinetic nystagmus (OKN). In
of letters are read), contradistinction, OKN was asymmetrical for
deficit and the loga- the uniocular aphakic group; retaining the

tter size removes the immature characteristic of a weaker response
in the Snellen range. in the nasotemporal direction. It appears that a
icognition task which lack of early interocular rivalry may determine
Af static, high spatial symmetrical OKN."
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Conclusion
Bailey-Lovie recognition acuity is reduced in
the fellow eye of patients operated on for
uniocular congenital cataract compared with
controls. When compared with sweep VEP
acuity estimates a significant correlation is
found, but the gradient of the regression
indicates that at lower Bailey-Lovie acuity the
sweep acuity tends to be higher. Sweep VEPs
acuities for the right and left eyes of a normally
sighted individual show a close correspond-
ence, within 1 octave. This lends support for
the use of the technique as an objective moni-
tor of interocular acuity difference and am-

blyopia therapy, particularly in the preverbal
infant and child. In older children the high
temporal rate used in sweep VEP recording
may diminish its sensitivity at detecting high
spatial frequency losses.

1 Teller DY. The forced choice preferential looking procedure:
a psychophysical technique for use with human infants.
Infant Behav Devel 1979;2:135-53

2 Harris SJ, Hansen RM, Fulton AB. Assessment of acuity in
human infants using face and grating stimuli. Invest
Ophthalmol Vis Sci 1984;25:782-6.

3 Woodhouse JM, Adoh TO, Oduwaiye KA, Batchelor BG,
Megli S, Unwin N, et al. A new acuity test for toddlers.
OphthalmolPhysiol Opt 1992;12: 249-51.

4 Ciuffreda KJ, Levi D, Selenow A. Sensory processing in
strabismic and anisometropic amblyopia. In: Amblyopia:
basic and clinical aspects. Boston: Butterworth-Heinemann,
1991:76-8.

5 Mayer L, Fulton AB, Rodier D. Grating and recognition
acuities of pediatric patients.Ophthalmology 1984;91:947-
53.

6 Sokol S. Measurement of infant visual acuity from pattern
reversal evoked potentials. Vision Res 1978;18:33-9.

7 Spekreijse H. Maturation of contrast EPs and development
of visual resolution. Arch Ital Biol 1978;116:358-69.

8 Odom JV, Green M. Visually evoked potential (VEP) acuity:
testability in a clinical pediatric population. Acta Ophthal-
mol 1984;62:993-8.

9 Apakarian P, Van Veenedaal W, Spekreijse H. Measurement
of visual acuity in infants auid young children by visual
evoked potentials. Doc Ophthalmol Proc Series 1986;45:168-
89.

10 Orel-Bixler DA, Norcia AM. Differential growth for steady
state pattern reversal and transient onset-offset VEPs. Clin
Vis Sci 1987;2:1-10.

11 McCulloch DL, Skarf B. Pattern VEPs following unilateral
congenital cataract removal. Arch Ophthalmol 1994;112:
510-8.

12 DeVries Khoe LH, Spekreijse H. Maturation of luminance
and pattern EPs in man. Doc Ophthalmol Proc Series 1982;
3:461-75.

13 Regan D. Rapid methods for refracting the eye and for
assessing visual acuity in amblyopia, using steady state
evoked potentials. In: Desmedt JE, ed. Visual evoked poten-

tials in man: new developments. Oxford: Clarendon Press,
1977.

14 Tyler CW, Apkarian P, Levi D, Nakayama K. Rapid assess-

ment of visual function: an electronic sweep technique for
the pattern evoked potential. Invest Ophthalmol Vis Sci
1979;18:703-13.

15 Beller R, Hoyt CS, Marg E, Odom JV. Good visual function
after neonatal surgery for congenital monocular cataracts.
Am Ophthalmol 1981;91:559-65.

16 Mayer DL, Moore B, Robb RM. Assessment of vision and
amblyopia by preferential looking tests after early surgery

for unilateral congenital cataracts. Pediatr Ophthalmol Stra-
bismus 1989;26:61-8.

17 Drummond GT, Scott WE, Keech R. Management of
monocular congenital cataract. Arch Ophthalmol 1989;107:
45-51.

18 Birch EE, Stager DR, Wright WW. Grating acuity develop-
ment after early surgery for congenital unilateral cataract.

Arch Ophthalmol 1986;104:1783-7.

19 Lloyd IC, Dowler J, Kriss A, Speedwell L, Thompson DA,
Russell-Eggitt I, et aL Modulation of amblyopia therapy
following early surgery for unilateral congenital cataracts.
BrJ Ophthalmol 1995;79:802-6.

20 Thompson DA, Lloyd IC, Dowler J, Jeffrey BJ, Russell-
Eggitt I, Taylor D, et al. The development of spatial resolu-
tion measured by swept VEP and forced choice preferential
looking techniques. Invest Ophthalmol Vis Sci 1993;34:
1354.

21 Chandna A. Natural history of the development of visual
acuity in infants. Eye 1991;5:20-6.

22 Friendly DS, Jaafar MS, Morillo DL. A comparative study
of grating and recognition visual acuity testing in children
with anisometropic amblyopia without strabismus. Am J
Ophthalmol 1990;llO:293-9.

23 Orel-Bixler DA, Norcia AM. Predicting optotype acuity
from grating acuity in strabismus or anisometropia. Invest
Ophthalmol Vis Sci 1988;29:10.

24 Ver Hoeve JN, Whyste BS, France TD. Correlation between
swept spatial frequency VEP acuity and optotype acuity in
children with a variety of visual disorders. Invest Ophthalmol
Vis Sci 1994;35:2028.

25 Gottlob I, Wizov SS, Odom JV, Reinecke RD. Predicting
optotype acuity by swept spatial visual evoked potentials.
Clin Vis Sci 1993;8:417-23.

26 Kriss A, Thompson DA, Lloyd IC, JefEreys B, Russell-Eggitt
I, Taylor D. Pattern VEP findings in young children treated
for unilateral congenital cataract. In: Cotlier E, ed.
Congenital cataracts. Austin, Texas: Landes RG, 1994:79-
88.

27 Jastrzebsli GB, Hoyt CS, Marg E. Stimulus deprivation
amblyopia in children. Sensitivity, plasticity and elasticity
(SPE). Arch Ophthalmol 1984;102: 1030-4.

28 Simon JW, Parks MM, Price EC. Severe visual loss resulting
from occlusion therapy for amblyopia. J Pediatr Ophthalmol
Strabismus 1990;24:244-6.

29 Arden GB, Barnard WM, Mushin AS. Visually evoked
potentials in amblyopia. BrJ Ophthalmol 1974;58:183-92.

30 Odom JV, Hoyt CS, Marg E. Eye patching and visual evoked
potential acuity in children four months to eight years old.
AmJ Optom Physiol Opt 1982;59:706-17.

31 Thomas J, Mohindra I, Held R. Strabismic amblyopia in
infants.AmJ Physiol Opt 1979;56:197-201.

32 Lewis TL, Maurer D, Tytla ME, Bowering ER, Brent HP.
Vision in the 'good' eye of children treated for congenital
cataract. Ophthalmology 1992;99:1013-7.

33 Kriss A, Thompson DA. Unilateral congenital cataract: pat-
tern VEP anomalies in the fellow eye. Invest Ophthalmol Vis
Sci 1994;35:2029.

34 Lloyd IC, Goss-Sampson M, Jeffrey BG, Kriss A, Russell-
Eggitt I, Taylor D. Neonatal cataract: aetiology, pathogen-
esis and management. Eye 1992;6:184-96.

35 Birch EE, Swanson WH, Stager DR, Woody M, Everett M.
Outcome after very early treatment of dense congenital
unilateral cataract. Invest Ophthalmol Vis Sci 1993;34:3687-
99.

36 Bailey IL, Lovie JE. New design principles for visual acuity
letter charts. Am J Optom Physiol Opt 1976;53:740-5.

37 Meiusi RS, Lavoie JD, Summers CG. The effect of grating
orientation on resolution acuity in patients with nystagmus.
J Pediatr Ophthalmol Strabismus 1993;30:259-61.

38 Thorn F, Schwartz F. Effect of dioptric blur on Snellen and
grating acuity. Optom Vis Sci 1990;67:3-7.

39 Campbell FW, Robson JG. Application of Fourier analysis
to the visibility of gratings. J Physiol 1968;197:551-66.

40 Manny RE, Levi DM. Psychophysical investigations of the
temporal modulation function in amblyopia: spatiotempo-
ral interactions. Invest Ophthalmol Vis Sci 1982;22:525-34.

41 Gottlob I, Fendick MG, Guo S, Zubcov AA. Visual acuity
measurement by swept spatial frequency visual evoked cor-
tical potentials (VECPs): clinical applications in children
with various visual disorders. J Pediatr Ophthalmol Strabis-
mus 1990;27: 40-7.

42 Dobson V, Teller DY, Belgum J. Visual acuity in human
infants assessed with stationary stripes and phase alter-
nated checkerboards. Vision Res 1977;18:1233-8.

43 Fielder AR, Dobson V, Moseley MJ, Mayer DL. Preferential
looking-clinical lessons. Ophthal Pediatr Genet 1992;13:
101-10.

44 Dell'Osso LF, Schmidt D, Daroff RB. Latent, manifest
latent and congenital nystagmus. Arch Ophthalmol 1979;97:
1877-85.

45 Shawkat F, Harris C, Taylor D, Thompson DA, Russell-
Eggitt I, Kriss A. The optokinetic response difference
between congenitally profound and non-profound
unilateral visual deprivation. Ophthalmology 1995;102:
1615-22.

798

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bjo.bm

j.com
/

B
r J O

phthalm
ol: first published as 10.1136/bjo.80.9.794 on 1 S

eptem
ber 1996. D

ow
nloaded from

 

http://bjo.bmj.com/

