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Abstract

Ocular trauma is the under-recognized cause of unilateral blindness particularly in developing nations.The growing
demand on generated electricity has also led to increase in electricity related occupational trauma. We report a case of
bilateral cataract in a 22 years professional electrician. He survived a high voltage electric shock and sustained burn injury
on the right side of his head. Ocular examination revealed typical anterior as well as posterior subcapsular cataract in
right eye and visually insignificant early anterior subcapsular vacuoles in the left eye. There was a significant difference
in lenticular opacification density in between these two eyes. Uneventful phacoemulsification and foldable posterior
chamber intraocular lens implantation was performed in the right eye and the sufferer was rehabilitated with normal
best corrected visual acuity. The possibility of ocular complications and importance of ocular screening is emphasized
in the survivors of electrical injury. The lenticular opacities can be successfully managed with surgery, however the final
visual acuity depends on damage to other vital ocular structures. The clinical features, pathogenic mechanism of these

opacities and review of the literatures are discussed.
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INTRODUCTION

cular trauma generally leads to unilateral visual

loss with male preponderance, notably in the
developing nations. Workplace related accidents is the
frequent setting for the occurrence of trauma followed
by household injuries, road traffic accident, sports and
leisure activities among others'.

The increasing dependency on generated electricity
has also resulted in a rise in injuries due to contact
with electrical current?. Electric burns can cause various
ocular injuries manifesting in the form of conjunctival
hyperemia, corneal opacities, uveitis, miosis, spasm of
accommodation, cataract, retinal edema, papilledema,
chorio-retinal necrosis/atrophy, retinal detachment and
optic atrophy?. The first description of lightning induced
electric cataract was reported by Saint Yves®. Similarly,
cataract formation following artificially generated
electrical current was demonstrated by Desbrieres
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and Bargy®. The incidence of electrical cataract ranges
from 0.7 to 8.0%°. Visual loss from accidental exposure
to artificially generated electric current has become
accountable to workmen’s compensation claims as well
and is comparable to lightning injury’. However, only
few cases of electrical cataract have been reported in the
literature, probably because only few patients survive
the high voltage of electric current that induces cataract
formation®.

We present a case of a young adult male with bilateral
traumatic cataract who survived high tension
electrocution injury and the patient has been visually
rehabilitated following cataract surgery in one eye.

CASE DESCRIPTION

A 22 years male, electrician by profession presented to
our outpatient department with complain of gradual
diminution of distant vision in right eye (RE) since three
months which was worse in bright light. The patient
survived a high voltage electric shock (12000 Volt) two
years back. He suffered from the injury while working
when his head accidentally touched an exposed electric
wire. He recounted an event of loss of consciousness
for one and half hour along with burn injuries at right
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side of scalp and anterolateral part of right thigh and
received an intensive care treatment at a nearby medical
college teaching hospital over a month long duration.
Patient was then left with scar at right side of scalp in
the occipital region with localized bald patch and at the
anterolateral part of right thigh (Figure1).

On ocular examination, the best corrected visual acuity
(BCVA) in RE was 1/60 (1.78 Log MAR) not improving
with pinhole and 6/9 (0.20 Log MAR) in left eye (LE).
Pupils were round, regular and reactive to light in both
eyes. Slit lamp biomicroscpic examination of RE showed
anterior and posterior subcapsular cataract along with
anterior subcapsular opacification in left eye but it was
not visually significant (Figure 2). Posterior segment view

Figure 1: Scars present in the patient body.
A: Entry wound with bald patch,
B: Exit wound on right thigh.

Right Eye Left Eye

Figure 2: Slit Lamp Biomicroscopic appearance of right
Anterior subcapsular cataract and left few anterior
subcapsular opacifications
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was obscured in RE whereas LE fundus findings were
within normal limit. B-scan ultrasonography revealed
normal posterior segment in right eye. Intraocular
pressure (IOP) was within normal range in both eyes.

Patient underwent uneventful RE phacoemulsification
surgery with foldable posterior chamber intraocular
lens implantation (PCIOL) in the capsular bag under
topical anesthesia (Figure 3). Postoperative recovery was
uneventful and patient regained BCVA of 6/6 (0.00 Log
MAR) (Figure 4). RE postoperative fundus examination
was possible after the surgery and found to be within
normal limit (Figure 5). At the end of six months, his
vision was stable and there was no further ocular
complications.

Figure 3: Intraoperative picture of the right eye at the
conclusion of surgery.

Figure 4: Post-operative picture of operated eye at
A: end of one week,
B: end of six months.
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Figure 5:Normal fundusimage and normal appearance of Optical Coherence Tomographic

scan of right eye.

DISCUSSION

Lenticular opacities are the commonly encountered
complications following high voltage electrical injury®.
Ocular changes have been limited to retinal injuries to
voltage less than 200 Volt (V). Nonetheless, electric
cataract occurs after shock with voltages ranging from
220 V to 60,000 V. The requisite shock is of near fatal
severity and is associated with unconsciousness of the
injured and gross tissue damage''.The lenticular changes
may develop immediately or after few days following
electric injury with the latency varying from one to 18
months'?, and even as long as 11 years has been affirmed
in the literature'. During an electric shock, the current
flows between two contact points through the body.
A number of factors influence the clinical picture of
electrical injury including voltage, tissue sensitivity, type
of current (direct or alternating), duration of contact,
area of contact and route travelled within the body™.
The location of the body burns determine the points of
contact with the live conductors. In the case of unilateral
cataract it was found that the cataract usually developed
on the side closest to the contact and, if bilateral, the
earlier and more severely involved lens was on the side
nearest the contact’.

Cataractogenesis following electrical shock has been
reported with a variable latency period™. As the initial
burn is usually life threatening condition, ocular
evaluations may be delayed. Our case presented with
cataract approximately after 21 months following
an event surviving a high voltage electrical trauma.
Exclusive lenticular involvement sparing other ocular
structures is rare'® . The points of contact with the live
conductors were determined by the location of the body
burns. The contact points resulted was probably due to
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lurching produced by violent muscular contractions.
Many injuries were associated with gross tissue loss and
with amputations frequently’.

The earliest changes recognized in the lens after
electrical injury are a collection of multiple fine vacuoles
just beneath the anterior subcapsular region, usually
in the mid-periphery of the lens, mandating pupillary
dilatation for obvious visualization. These vacuoles
may not reduce the vision instantly, nevertheless these
collections presentin the anterior subcapsular area show
no apparent relationship to the configuration of lens
fibre. Over a period of time, flake-like opacities replace
these vacuoles which coalesce and migrate obscuring
the visual axis'™ ™. Histopathological analysis of the
anterior capsule specimen obtained after continuous
curvilinear capsulorrhexis revealed significant scar
tissue which consisted of fibroblast proliferation and
hyaloid production over the basement membrane of the
anterior capsule™.

The exact pathogenesis of electric cataract is meagre.
The possible mechanism is hypothesized to decreased
permeability of the lens capsule, or a direct coagulative
effect on the lens proteins. The other explanations could
be violent contraction of the ciliary muscle causing a
concussion type of cataract due to mechanical damage,
or nutritional disturbance of the lens due to iritis and
impaired circulation. Ultraviolet and infrared irradiation
could be another possible cause leading to cataract®.
The progression of the cataract varies differently from
case to case. It may remain stationary for a protracted
period or progress gradually to mature or hypermature
cataract and may cause phacomorphic glaucoma in
rare instance®. The amount and rapidity of lenticular
changes bear no direct relationship to the strength of
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the current' The lens of the younger patients is more
vulnerable to damage than that of old age?'.

Like any other cataract, electric cataract is managed
in a similar way. Extracapsular extraction with PCIOL
implantation is the preferred surgical technique'.The
final visual acuity in these cases will depend upon the
involvement of other ocular structures namely the retina
and optic nerve. The contemporary phacoemulsification
surgery followed by in the bag implantation of foldable
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