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ABSTRACT
A 32-year-old man presented to our clinic with complaint of vision loss in both eyes (oculus utro;
OU). Past medical history revealed that he had been exposed to high-voltage electrical current
that passed through the temporal region of the head 2 months ago. Slit-lamp examination
demonstrated cortico-nuclear cataract and mature cataract in his right eye (oculus dexter; OD)
and left eye (oculus sinister; OS), respectively. On fundus examination, a macular hole was
observed in OD. Optic atrophy and foveal atrophy were observed in the left fundus examination
after cataract surgery. Simultaneous cataract, maculopathy and optic atrophy may occur after
high-voltage electrical current injury. Therefore, clinicians should perform detailed anterior and
posterior segment examinations in such patients.
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Introduction

High electrical current can cause serious ocular com-
plications resulting in permanent vision loss, besides
life-threatening complications. Ocular complications
due to high-voltage electrical current were first
described as cataract that occurred due to lightning
strike in 1722.1 Skin burns, uveitis, optic neuropathy
and maculopathy are other defined ocular
complications.2 Among these findings, cataract occurs
more commonly; but maculopathy, uveitis and optic
neuropathy are very rare. As far as we know, devel-
opment of simultaneous cataract, maculopathy and
optic atrophy after high-voltage electrical current has
not been described in the literature. Therefore, we
presented a rare patient who developed simultaneous
cataract, maculopathy and optic atrophy after expo-
sure to high-voltage electrical shock injury.

Case report

A 32-year-old man was admitted to our clinic with
the complaint of visual loss in both eyes after an
accidental exposure to high-voltage electrical current
hitting the head 2 months ago for which he was
treated in an intensive care unit. On systemic exam-
ination, hair defect and a wide scar were present in

the left temporal region of the scalp. In addition,
wide scars and prominent atrophy and contracture
of the muscles in the left upper and lower extremities
were observed. Pupillary light reflex was present in
OU, and a relative afferent pupil defect was observed
in OS. Eye movements were within normal limits.
Best corrected visual acuity with Snellen chart was
0.3 in OD and hand motion in OS. Slit-lamp exam-
ination revealed cortico-nuclear cataract in OD and
mature cataract in OS (Figure 1). Intraocular pres-
sure was 16 mmHg in each eye. Fundus examination
showed macular hole in OD but could not be eval-
uated in OS due to mature cataract (Figure 2a).
Ocular ultrasonography gave normal result. Optical
coherence tomography (OCT) scan revealed full-
thickness macular hole with intact internal limiting
membrane (ILM) and intraretinal cysts in OD
(Figure 3a). After left cataract surgery, visual acuity
did not improve because of the optic atrophy
(Figure 2b). OCT scan demonstrated foveal atrophy
in OS (Figure 3b).

Discussion

The retina and optic nerve are less susceptible to
direct electrical injury as they have lower electrical
resistance but are more prone to indirect injury
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secondary to vascular injury.3 Prolonged depolar-
ization and primary (direct trauma) and secondary
tissue damage (oedema, ischemia and reperfusion
injury) have been proposed as mechanisms for the
neuronal damage.4

Cataract may develop immediately or after a few
years following electrical current injury. The pro-
gression rate also varies from patient to patient. It
may remain stable for a long time or progress
slowly. However, rapid progression may also
occur, and mature cataract may develop in a

short time. It is believed that osmotic changes
associated with damaged subcapsular epithelium
and coagulation of lens proteins are responsible
for the cataract formation. Any part of the lens
structures such as lens capsule, anterior subcapsu-
lar cortex and posterior cortex may be affected by
electrical injury.5,6

There are only a few case reports in the litera-
ture regarding electric shock maculopathy (ESM).
The most commonly reported form of ESM is
characterized by defect in retina pigment

Figure 1. Slit-lamp examination depicting cortico-nuclear cataract in the right eye (a) and mature cataract in the left eye (b).

Figure 2. Colour fundus pictures revealing macular hole in the right eye (a) and optic atrophy in the left eye (b).
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epithelium (RPE) and outer retinal layers pro-
gressing to form outer lamellar hole with an
intact ILM over the bare RPE, with or without
associated cystic changes noted on OCT.7–9 Full-
thickness macular holes which are associated
with more severe injuries are reported less fre-
quently. Macula is very susceptible to thermal
damage. This is due to the high level of melanin
pigment in RPE. Higher concentrations of mela-
nin pigment in macula result in more heat pro-
duction and hence more thermal damage.8,10

Electric current can damage RPE due to
electrolysis.11,12 Multifocal choroidal ischemia
associated with electrical injury increases the
likelihood of ischemic damage due to the avas-
cular zone of the fovea.13,14 Macula, being one of
the sites of strongest vitreoretinal adhesion, car-
ries risk of mechanical injury of the electric
shock and vitreomacular traction due to thermal
shrinkage of the vitreous body.13 In the literature,
maculopathy has been reported to stabilize and
spontaneously recover during follow-up. Ranjan
et al.15 reported functional and anatomical recov-
ery in a case who developed an ellipsoid zone
defect after an episode of electric shock during
the 3-month follow-up. However, complete
recovery was present in the mildest form of
ESM. Bayar et al.9 reported that outer lamellar
defect was converted into atrophic macular scar
due to remodelling or gliosis at 3 -year fol-
low-up.

In conclusion, cataract, maculopathy and
optic atrophy may occur separately or simulta-
neously after high-voltage electrical current
injury, and these may cause permanent vision

loss in such patients. Therefore, clinicians
should be aware of these ocular manifestations
which may affect the ipsilateral eye more
severely and perform detailed anterior and pos-
terior segment examinations. In addition, OCT
can provide useful information regarding visual
prognosis. In mild cases, maculopathy may
show spontaneous improvement. In severe
cases, no significant difference between follow-
up and surgery was noted regarding visual
prognosis.
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