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Retinopathy after solar eclipse, 1995

L. VERMA, NAMRATA SHARMA, H. K. TEWARI,
S. GUPTA

ABSTRACT
Background. Visual damage following direct sighting of the

solar eclipse is a well established clinical entity. In spite of
warnings in the media, a number of people attempted to
observe the solar eclipse. Consequently, some developed
visual damage.

Methods. Twenty-one patients were referred to the Solar
Eclipse Cell at our centre. Their demographic and clinical
features were evaluated.

Results. Foveal findings correlated with the duration of
exposure and frequency of watching the eclipse. Six patients
had used protective devices for viewing the eclipse. More than
47% eyes had discemible fundus lesions.

Conclusion. Lasting visual damage can follow a solar retinal
burn with little or no protection from the viewing devices.
Prevention remains the best treatment and there is a need to
educate the public in this regard.
Natl Med J India 1996;9:266-7

INTRODUCTION
The possibility of visual damage due to thermal denaturation and
unknown photochemical damage after sun-gazing during solar
eclipse has been known since the time of Socrates.':" Severe
macular damage may occur with sun-gazing (particularly during
a solar eclipse), self-induced trauma and ingestion oflysergic acid
diethylamide.v':' Clinical features of a solar bum have been
described by Verhoeff and Bell" and three separate stages of
ophthalmoscopically visible lesions have been differentiated by
Penner and Mcblair.?

PATIENTS
We studied the demographic and clinical features of 21 patients
who presented at the Dr Rajendra Prasad Centre for Ophthalmic
Sciences, a tertiary eye care centre, after the total solar eclipse on
24 October 1995 which occurred between 7.25 a.m. and 9.52 a.m.

RESULTS
We saw 21 patients at our centre (3 females, 18 males) with visual
damage following the solar eclipse. A total of 42 eyes were
studied (Table I). Two patients had unilateral involvement. All
the patients were between 8 and 24 years of age, except one male
who was 45 years old. Six patients had used some protective
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device such as sun-glasses, ordinary spectacles or X-ray films,
while the others watched the eclipse directly. The symptoms
varied from pain and watering to distorted images and scotoma.
The foveal findings correlated with the duration of exposure and
frequency of watching the solar eclipse. Increased frequency and
constant watching were associated with more severe foveal dam-
age. However, foveal bum also occurred in I patient who watched
the eclipse for a short duration of 7 seconds. No patient had a
family history suggestive of heredomacular degeneration or a past
history of ocular trauma. Ophthalmoscopically, the fundus was
normal in 18 eyes. Pigment stippling was seen in 13 eyes and 7
eyes had a foveal bumlmacular hole; 47% (20142) of eyes had a
discernible ophthalmoscopic lesion at the time of examination. In
all cases, a slit lamp biomicroscopy, colour fundus photograph,
direct and indirect ophthalmoscopy and fluorescein angiography
were undertaken to document and confirm the diagnosis.

DISCUSSION
Solar retinopathy following sun-gazing during a solar eclipse is a
well established entity .1.311 is a preventable macular disorder and
has been reported= after each solar eclipse (Table II). A total solar
eclipse occurred in India on 24 October 1995 on a clear·day with
good visibility and lasted for I hour and 27 minutes. Despite
frequent warnings on various media, this avoidable injury still
occurred. Our centre established a solar eclipse cell and collected
data on 21 such patients.

The demographic features of these patients revealed that this
entity was more common in school-going children and young
males-a finding reported by other authors also.':" Young
emmetropes and hypermetropes are more prone to solar bums.
Clear media and sharp focusing of light increases the energy
incident on retinal pigment epithelium, a phenomenon further
enhanced in darkly pigmented eyes, as found in our country. I
Increased ocular pigmentation raises the background retinal
temperature. Most patients had bilateral involvement, except 2 in
whom the lesions were unilateral. This can be explained on the
basis that one of the signs of exodeviation is closing of the
deviating eye in bright sunlight." Thus, it is not surprising that
these patients had lesions only in their dominant, non-deviating
eye.

The foveolar lesion is replaced by a foveolar depression or
lamellar hole over I to 2 weeks. A lamellar hole was reported in
6 to 17 days in our cases, which is consistent with earlier reports.!

Six patients used so-called protective devices like sun-glasses,
spectacles and X-ray films. However, despite best corrected
visual acuity of 6/9 or more in these patients, scotomas and
blurred vision were still present in 2 patients (4 eyes) at the time
of presentation. Thus, the efficacy of these so-called protective
devices is doubtful, as has been reported earlier."!' Even with a
constricted pupil, sustained solar observation for over 90 seconds
exceeds the threshold for photochemical retinal damage. 13 The
finding of retinal damage even after exposure of short duration
through protective devices that reduce the incident irradiance of
the sun up to 5000 times, indicates that the damage may not be
only thermal in nature.v'! A theoretical possibility of facilitating
the injury also occurs by prolonging the time of exposure in a
dilated pupil from dark adaptation, with good fixation under the
false cover of these devices. I)
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TABLE I. Clinical features of 21 patients presenting with retinopathy after exposur~to the solar eclipse

Age/Sex Symptoms Exposure Visual acuity Delay in. Protection Affected eye Fundus
(years) Duration Frequency (R) (L) presentation used

(in seconds) (in days)

191M Blurred vision 60 4 6/9 6/9 2 Sun glasses Both Normal
231M Central scotoma 3 2 6/6 6/18 3 Spectacles Both Normal
231M Central scotoma 300 6 6/24 6/12 3 Nil Both Normal
191M Central scotoma 240 2 6/18 6/12 3 Nil Both Normal
181M No complaints 240 2 6/6 6/6 4 Nil Both Pigment stippling
231M Distorted images 240 4 6/18 6/6 5 Nil Both Normal
201M Blurred vision 10 2 6/12 6/12 6 Nil Both (L) foveal burn
45/M Central scotoma 7 2 616 6/9 7 Nil Left Foveal burn
251M Blurred vision 25 7 6/9 6/9 8 Nil Both Pigment stippling
251M Central scotoma >120 4 6/60 5160 8 Nil Both Pigment stippling
251M Pain 10 2 6/5 6/5 8 X-ray film None Normal
231M Watering. pain 60 4 6/6 6/6 8 X-ray film Both Normal
121M Blurred vision 120 4 6/12 6/12 13 Nil Both Pigment stippling
101M Blurred vision 120 5 6/18 6/12 13 Nil Both Pigment stippling
241M Blurred vision 13 2 6/12 6/12 15 Nil Both Macular hole BE
201F Central scotoma 60 4 6118 6/12 17 Nil Both Macular hole BE
81M Watering. pain 120 6 6/6 6/6 17 X-ray film Both Normal
301M Pain 8 4 6/6 6/6 17 X-ray film Both Normal
191M Central scotoma 19 3 6/12 6/6 17 Nil Right Foveal burn
221M Central scotoma 180 2 6/18 6/18 17 Nil Both Pigment stippling
251M Blurred vision 15 2 6/12 6/9 17 Nil Both Pigment stippling

BE Both eyes (L) Left

TABLE II. Solar eclipse retinopathy reported in the literature

Author Year Number of cases

Tower' 1947 8
Das et al." 1952 37
Meyerratken " 1954 12
Flynn' 1960 Not available
Penner and McNair7 1962 52
Pang" 1963 21
McFaul" 1969 29
Geeraets et al. ,. 1970 Not available
Hatfield" 1970 II
Grey" 1972 13

Conditions which increase the risk of solar retinopathy include
unusual environmental conditions, such as highly reflective sur-
roundings, reduced atmospheric ozone, extremely clear ocular
media and a comparatively large, light-adapted pupil diameter.
Increased body temperature from warm climate, exercise and
infection are also risk factors."

The only foolproof method to prevent sight-threatening retinal
bum is to refrain from watching the eclipse. 11 With the availability
of television and satellite transmission, the need for directly
viewing this breath-taking phenomenon is largely obviated.

This report highlights the visual damage which can follow a
solar retinal bum and stresses the inadequacy of the so-called
protective measures. There is a need to increase public awareness

prior to a solar eclipse so that the incidence of this avoidable and
potentially serious condition is reduced.
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