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Fig. 5 Right fundus photograph of patient 11
demonstrating atrophy of the inferotemporal margin of
the optic disc. Wrinkles in the internal limiting membrane
radiate from the temporal part of the disc and nerve
fibre striations are absent in the inferior retina.

were localised to an inferior sector of the right optic
disc and associated with a superior altitudinal
visual field defect (Figs. 5, 6).

Patient 13 developed a localised rhegmatogenous
retinal detachment following injury and subse-
quently had an encirclement procedure to reattach
the retina. This patient subsequently developed a
diffuse retinal pigment epithelial disturbance over
the superior half of the right fundus.

Discussion

Prolonged observation of a high-contrast grating
reduces the visibility of a low-contrast grating of
equal spatial frequency; however, sensitivity to
gratings of other spatial frequencies remains
unaffected.!® Campbell and Robson'! suggested
that within the nervous system there exist linearly
operating, independent ‘channels’, selectively sensi-
tive to limited ranges of spatial frequencies. Thus,
one channel could be inactivated by adaptation
while other functions remain unaffected. High
spatial frequencies must be received at the fovea
and the retinal periphery is probably receptive to
lower frequencies. It is therefore likely that contrast
sensitivity is affected in the presence of either
peripheral or central retinal pathology.® The ability
to see low spatial frequency gratings is not limited
by the refractive properties of the eyes. Difficulties
in perceiving high frequency gratings, however, may
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Fig. 6 Central visual field (Tiibinger) of patient

shown in Fig. 5. There is a superior altitudinal field
defect, but the fovea is spared.

be attributable to a refractive error; therefore,
difficulty with low frequency gratings identified
patients suffering from a pathological condition.’
Until recently evaluation of contrast sensitivity has
remained a laboratory investigation, most workers
using oscilloscopic or televised displays. These
methods were not suitable for clinical use, being
expensive and difficult to transport. The develop-
ment of a book of printed sinusoidal patterns has
been a useful advance in testing contrast sensitivity
in the clinical situation. The test is easily transported
and rapidly performed. Patients in all age groups
find the test relatively easy to understand, and a
practice run using one plate is generally all that is
required. Younger patients tend to see the grating
pattern more quickly than older patients and hence
have lower average scores. The test is therefore
particularly useful in comparing right and left eyes
of one patient and it is more difficult to compare
results from patient to patient. There are certain
variations in results depending on the observer’s
technique, and it is preferable that all tests in one
study be carried out by one person, as was the case
in this survey.

The Arden grating test in this particular investiga-
tion was reliable and reproducible, and only 2 false
positive results occurred in 95 patients investigated.
In 1 patient there was a marked and unexplained
discrepancy in the scores between the 2 eyes, the
uninjured eye having the higher score. A second
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patient who also had a significantly higher score in
the uninjured eye gave a definite history of squint
and amblyopia in this eye which could have
accounted for the discrepancy.

This investigation has established that the
majority of patients who regained a visual acuity
of 6/6 after contusional eye injury have no significant
differences in contrast sensitivity in the injured and
uninjured eyes. Fifteen patients, nevertheless, in
this survey (14%) showed a significantly raised
score (greater than 10) in the injured eye on testing
with the Arden gratings. Eight of these patients had
well-defined structural abnormalities of either the
mediae or fundi which undoubtedly contributed to
the defect in contrast sensitivity. In general the
more severe the structural abnormality of the eye
the more marked was the difference in contrast
sensitivity score between the normal and injured
eyes. Injuries associated with impaired visual acuity
showed correspondingly severe diminution in
contrast sensitivity in the affected eye.®

It is significant that 2 patients with early anterior
and posterior cortical lens opacities secondary to
trauma also showed loss of contrast sensitivity in
the affected eye. This observation has been made
previously by Arden® and explains why patients
with early lens opacities of any aetiology may
complain of visual disturbances which seem out of
proportion to a visual acuity of 6/6. In 2 further
patients there were definite defects in contrast
sensitivity in the injured eye where amblyopia was
probably the contributory factor. Patients 1 to §
are particulaly instructive as they showed grating
score differences of 10 to 16 between the injured and
uninjured eyes in the presence of a normal visual
acuity and absence of symptoms. The only structural
abnormality detected in these patients was a mild
degree of anterior chamber angle recession which
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was not considered clinically significant. Contrast
sensitivity testing therefore appears to be a sensitive
indicator of functional abnormality in an eye
judged to be normal using other clinical parameters.

We are grateful to the Eastern Area Health and Social
Services Board for providing a research grant from the
endowment fund of the Royal Victoria Hospital to facilitate
this project.

References

1 Bodis-Wollner I. Visual acuity and contrast sensitivity
in patients with cerebral lesions. Science 1972; 178:
769-71.

2 Sjostrand J, Frisen L. Contrast sensitivity in macular
disease. Acta Ophthalmol (Kbh) 1977; 55: 507-14.

3 Hess RF, Howell ER. The threshold contrast sensitivity

function in strabismic amblyopia: evidence for a two

type classification. Vision Res 1977; 17: 1049-55.

Fiorentini A, Maffei L. Spatial contrast sensitivity of

myopic subjects. Vision Res 1976; 16: 437-8.

Arden GB. The importance of measuring contrast

sensitivity in cases of visual disturbance. Br J Ophthalmol

1978; 62: 198-209.

6 Arden GB, Gocukoglu AG. A simple clinical test of
contrast sensitivity demonstrates unsuspected visual
losses in patients with minimal demyelinisation of the
optic nerve. Arch Ophthalmol 1978 ; 96: 1626-9.

7 Arden GB, Jacobson J. A simple grating test for contrast

sensitivity: preliminary results indicate value in screening

for glaucoma. Invest Ophthalmol 1978; 17: 23-32.

Canavan Y. A ten year retrospective survey of eye

injuries in Northern Ireland (1967-1976) with particular

reference to blunt injury of the globe. Thesis submitted
for the degree of Doctor of Medicine, Queen’s University

of Belfast, 1979.

Blakemore C, Campbell FW. Adaptation to spatial

stimuli. J Physiol 1969; 200: 11P-13P.

10 Maffei L, Fiorentini A, Bisti S. Neural correlate of

perceptual adaptation to gratings. Science 1973; 182:

1036-8.

Campbell FW, Robson JG. Application of Fourier

analysis to the visibility of gratings. J Physiol 1968;

197: 551-66.

[V N

=]

o


http://bjo.bmj.com/
http://group.bmj.com/

Downloaded from bjo.bmj.com on February 13, 2012 - Published by group.bmj.com

Loss of contrast sensitivity following
contusional eye injury.

Y. Canavan and D. B. Archer

Br J Ophthalmol 1980 64: 613-617
doi: 10.1136/bjo.64.8.613

Updated information and services can be found at:
http://bjo.bmj.com/content/64/8/613

These include:

Email alerting  Receive free email alerts when new articles cite this article.
service Sign up in the box at the top right corner of the online article.

Notes

To request permissions go to:
http://group.bmj.com/group/rights-licensing/permissions

To order reprints go to:
http://journals.bmj.com/cgi/reprintform

To subscribe to BMJ go to:
http://group.bmj.com/subscribe/


http://bjo.bmj.com/content/64/8/613
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://bjo.bmj.com/
http://group.bmj.com/

