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Evaluation of a non-mydriatic camera in Indian and European diabetic patients

Table 4 Photographic quality

843

Table 6 Comparison of photographic and

ophthalmological assessment of retinopathy

Grade* Indians Europeans
Ophthalmological rent
Ist 2nd Ist 2nd
reading reading Present Absent Unassessable Total
1 29 31 25 28 Europeans
2 24 26 24 23 Photographic ~ Present 34 9 ] 43
3 18 13 15 13 assessment Absent 8 21 0 29
4 9 10 11 10 Unassessable 3 1 3 7
5 6 6 4 5 Totals 45 31 3 79
. . . . . Indians .
See text for definitions of photographic quality grading system. Photographic Present 35 15 1 51
assessment Absent 3 22 1 26
. . . L. Unassessable 3 2 4 9
groups. Most patients with retinopathy had minimal Totals 41 39 6 86

or mild lesions only. New vessels were present in five
eyes despite previous photocoagulation, and also in
one eye which had not been treated. Five eyes had
persistent extensive hard exudates despite previous
treatment.

PHOTOGRAPHIC QUALITY
Photographs were taken of 165 out of 170 eyes (86
Indian and 79 European). Their quality was assessed
as either excellent or good (grades 1 or 2) in 105
(64%) (the mean of two readings). However, 6% of
photographs were totally unassessable (grade 5) and
a further 12% were only partially assessable (grade
4). The poor quality photographs were evenly dis-
tributed between the two ethnic groups (Table 4) and
throughout the three months of the study.

WITHIN OBSERVER VARIATION
There was agreement between first and second
readings on the presence or absence of retinopathy in
158 of 165 eyes, a 96% reproducibility (Table 5). The
seven photographs producing different readings were
of patients (four Indians and three Europeans)
adjudged to have minimal retinopathy on one read-
ing and none on the other. There was also excellent
agreement between the first and second assessments

Table S Photographic assessment

Retinopathy Indians Europeans
grading
Ist 2nd Ist 2nd
reading reading
None 26 30 29 26
Minimal 17 13 16 19
Mild 17 17 16 16
Maculopathy 7 7 8 8
NVD/NVE* 0 0 1 1
PCt+NVD/NVE 4 4 0 0
PC+mild or minimal 3 3 2 2
Unassessable 11 11 7 7

*NVD/NVE=new vessels on the disc, and new vessels elsewhere.
tPC=photoagulation.

Among the European patients there were 34 eyes which had
retinopathy on both ophthalmological and photographic
assessment. In nine eyes the ophthalmologist found no lesions, while
there were some found on the photographs. There were eight
occasions when retinopathy was found on examination by the
ophthalmologist but not on photography.

In 21 eyes neither the ophthalmologist nor the photographic
grader found lesions. There were three photographs judged
unassessable when the ophthalmologist found lesions and one where
the photograph was unassessable when no lesions were found by the
ophthalmologist. Finally there were three eyes that could not be
assessed by the ophthalmologist, and their photographs were also
unassessable.

The findings of the Indian patients’ eyes can be interpreted in a
similar fashion.

of the severity of retinopathy. The concurrence
between first and second readings was similarly good
in Indian and European eyes.

COMPARISON OF OPHTHALMOLOGICAL AND
PHOTOGRAPHIC GRADING

There was concurrence between the ophthalmo-
logical and photographic assessments of the presence
or absence of retinopathy (and its assessability) in 61
(71%) of 86 Indian eyes and 58 (73% ) of 79 European
eyes (Table 6). There was no disagreement between
the two assessment methods on clinically significant
macular lesions, new vessels, or previous photo-
coagulation. The overall concurrence was 119 of 165,
or 72% . There were 21 disagreements in European
eyes, of which eight were reported to have retino-
pathy by the ophthalmologist alone. In four of these
cases the lesions were outside the photographic field,
and the other four had minimal lesions only. Of the
nine European eyes reported to have retinopathy by
the photographic reader alone three were considered
to have mild and six minimal retinopathy. The 25
disagreements on Indian eyes included 15 adjudged
to have minimal or mild retinopathy on photographic
assessment alone. In one of the three Indian eyes
reported to have retinopathy by ophthalmoscopy
alone the lesions lay outside the photographic field.
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DISCOMFORT OF PHOTOGRAPHS

Thirteen Indian and two European patients experi-
enced some discomfort during the photographs, and
four Indians thought it sufficient to decline yearly
examination. Two of these photographs were parti-
ally or totally unassessible (grade 4 or 5), but in the
other two their quality was good. Only one of the four
had cataracts.

Discussion

The early recognition of diabetic retinopathy is
vitally important because it is now a treatable condi-
tion. However, there is no consensus on which
method of screening (whether ophthalmoscopy by
physicians, ophthalmologists, or opticians, or by use
of the non-mydriatic fundus camera) is most suitable
for general use. This study highlights some advant-
ages and disadvantages of the camera. It is broadly
comparable to ophthalmoscopy through dilated fundi
by an ophthalmologist in detecting retinopathy, in
determining its severity, and in enabling patients to
 be selected for further investigation and considera-
tion of laser treatment. It is almost certainly superior
to ophthalmoscopy by physicians working in busy
diabetic clinics,* especially if performed through
undilated pupils. However, consultant ophthal-
mologists would not undertake routine screening of
all diabetic patients because of the time involved,
though clinical assistants could perhaps be trained for
this task.

Unfortunately there are also some significant
drawbacks. Firstly, a proportion of photographs are
technically unsatisfactory. In this study 6% were
unassessable and an additional 12% only of limited
use. These figures are broadly similar to those of
previous studies.'? Difficulties in obtaining satis-
factory photographs are more likely to occur in
patients who have cataracts or are elderly. Many such
patients may not attend a hospital clinic, and an
adequate photographic assessment would therefore
be vital in community use. Furthermore, if a poor
picture were obtained, it would be difficult for a
photographic technician to decide the cause, the
urgency of referral, and whether the patient should
be referred to a diabetic clinic or to an eye clinic for
consideration of cataract extraction.

Secondly, the camera will fail to detect lesions
which lie outside the photographic field. In our study
this occurred in two of 86 Indian eyes and in four of 79
European eyes. Klein er al. have suggested that
retinopathy may lie outside the photographic field in
8-15% of cases.’ Thirdly, neither direct ophthalmos-
copy nor a single retinal photograph are adequate to
screen for macular oedema. This is a significant
defect of both screening methods because of the

R Mohan, E M Kohner, S J Aldington, I Nijhar, V Mohan, and H M Mather

findings of the Early Treatment of Diabetic Retino-
pathy Study that early macular oedema with normal
or near normal vision benefits most markedly from
treatment.® Many patients would require referral for
either stereo photography or fluorescein angiography
to ensure that they are treated at an early stage when
vision can be maintained. Fourthly, some patients
found the photography uncomfortable, and four said
that they would not consent to further photographs.

This study provides some evidence that both the
prevalence and severity of retinopathy are similar in
comparable groups of Indian and European dia-
betics. This is consistent with ophthalmoscopic find-
ings in large unselected groups of clinic patients.” The
prevalence of known diabetes in Indians is strikingly
high, with a 5 to 7 fold increase compared with
Europeans in age group 40-64 years.* Thus the
numbers of Indians developing diabetic retinopathy
which requires treatment may increase rapidly over
the next few years. The fundus camera was equally
suitable for use with both patient groups, though
more Indians experienced discomfort with the flash.
This concurs with the findings of Klein et al., who
found that patients with brown irises were more
discomforted by the flash than patients with blue
irises.®

The discrepancies between the ophthalmoscopic
and photographic assessments are rather difficult to
explain in view of a recent paper’ which reported a
virtually complete concordance between the two
methods. However, the disagreements in the current
study were on mild or minimal retinopathy, and
many were probably due to over-reading of the
photographs when in doubt, to ensure earlier re-
examination of the eyes. There were no disagree-
ments in deciding which patients required referral for
further invetigation and possible treatment.

In conclusion, this study suggests that Indian
diabetic patients are equally prone to developing
retinopathy as comparable European patients. The
Canon CR3-45NM non-mydriatic fundus camera has
been validated as a reliable way of screening for
retinopathy, but it has several limitations which need
to be borne in mind if it is used as the only method of
assessment within the community.

The camera was donated by the British Diabetic Association VM
received a Wellcome research grant. We thank Miss Joan Welch for
secretarial help.
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