CASE REPORT

A case with electric shock maculopathy and cataract
secondary to high-voltage electrical injury

Serhat Eker'®, Yalcin Karakucuk’®, Berker Bakbak’

ABSTRACT

A 34-year-old male patient presented with loss of vision in both eyes who sustained a high-voltage electrical shock six months ago.
The visual acuity was 8/20 bilaterally. Ophthalmic examination revealed bilateral posterior subcapsular cataract and electric shock
maculopathy. In the third month, cataract surgery with phacoemulsification on the left eye was performed, because his vision had
not increased. Three months after surgery, his visual acuity was 16/20 in his right eye and 12/20 in his left eye. The right eye showed
spontaneous resolution of the maculopathy and the left eye showed persistence. In conclusion, cataract surgery seems to delay the
recovery of maculopathy and affect anatomic and functional prognoses after an electrical injury. Therefore, we suggest that cataract
surgery should not be performed in patients with electric shock maculopathy in the early period.
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INTRODUCTION

Electrical injuries can be seen after exposure to low-
voltage and high-voltage sources as well as lightning
strikes. In an electric shock, the energy follows the path
between the entry and exit points. Voltage, type of the
current, current intensity, duration of the contact, contact
area of the current, the path taken through the body by the
current and varied tissue resistance to electricity determine
the severity of the clinical presentation.'

Electrical injuries can affect every organ system. Electricity
induced eye injuries mostly occur because of accidents
originating from the head and orbital regions. Effects in
the eye may develop immediately after an electric shock or
days and years later.? Ocular complications from electric
shock injuries include eyelid skin burns, cataracts, uveitis,
optic neuropathy, electric shock maculopathy and retinal
changes.>® The aim of this study is to report a case of high
voltage electrical injury with bilateral posterior subcapsular
cataract and bilateral impending macular hole.

CASE REPORT

A 34-year-old male patient sustained a high-voltage
shock
Electrocution resulted from a work-related accident with

electrical six months prior to presentation.
hand being the entry point and feet being the exit point. He
also reported a brief period of unconsciousness. Based on
his medical record, it was learned that head trauma was not
detected in physical and radiological examinations. He had

no previous systemic or ocular disease history.

The patient complained of gradually diminished eyesight
in both eyes with best-corrected visual acuity of 8/20 and
8/20 bilaterally. Pupils were isocoric and no relative afferent
pupillary defect was observed. There was no obvious
limitation in eye movements. Color vision was evaluated
as 12/12 in both eyes with the Ishihara test. Intraocular
pressures with a Goldmann applanation tonometer were
18 mmHg in the right eye and 17 mmHg in the left eye.
Anterior segment biomicroscopic examination revealed
bilateral posterior subcapsular cataracts and opacities in
the lens. No anterior chamber reaction or synechiae was
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Electric shock maculopathy and cataract

Figure 1: Optical coherence tomography image of right (A) and left eye (C) at the first visit demonstrating disruption of

ellipsoid zone and retinal pigment epithelium layer and impending macular hole. At 3-month after cataract surgery of the

left eye, optical coherence tomography image showing spontaneously recovery of the non-operated right eye (B), while

disorganized ellipsoid zone and retinal pigment epithelium layer of the operated left eye (D).

determined. The corneas were transparent bilaterally.
Dilated fundus examination showed that abnormal foveal
reflex in both eyes. The optic discs were normal. There
was no peripheral retinal tears or detachment. The macular
optical coherence tomography (OCT) images of the right
(Figure 1A) and left eyes (Figure 1B) showed impending
macular hole and a disruption of the retinal layers at the
fovea in both eyes. Visual evoked potentials did not show
significant differences.

During the next 3 months, the patient’s vision did not
change in the examinations performed at different times.
The biomicroscopic examination findings were normal and
no progression was detected in the degree of cataract of
both eyes. Bilateral fundus and OCT findings remained the
same. Therefore, we performed uneventful cataract surgery
with phacoemulsification and intraocular lens implant on
the left eye. Three months after surgery, his visual acuity
was 16/20 in his right eye and 12/20 in his left eye. OCT
images of the right eye (Figure 1C) showed spontaneous
resolution of the macular hole while the left eye (Figure
1D) showed a persistent macular hole during the next 6
months after surgery.

DISCUSSION

Systemic and ocular findings may occur after exposure
to electrical current.! With more than half of all electric
shock victims suffer from some form of ophthalmic injury,
the most common are cataracts and macular edema.®
In addition, eyelid skin burns, eyelid edema, thermal
keratopathy, corneal opacities, corneal scars, chemosis,
uveitis, midriasis, hyphema, anterior and posterior
subcapsular cataract, lens dislocation, optic neuropathy,
electric shock maculopathy and retinal changes have been

reported after electrical injury.>>’ Most of the electrical

injuries affecting the eye are caused by exposure to electric
shock from the head and orbit area.? In our case, which
was sustained to high voltage electrical shock, ocular
complications develop even if the trauma occurred away
from the head region.

Macula is highly sensitive to electrical injury, because the
melanin-rich retinal pigment epithelium (RPE) is highly
susceptible to thermal damage from the resistance to the
electrical current.® Melanin produces thermal denaturation
of the outer retina and RPE. Localized inflammation
causes RPE dysfunction and electric shock maculopathy
such as intraretinal edema, cyst, and macular hole.>3%10
There are different approaches regarding electric shock
maculopathy. Notably, the severity of the maculopathy
determines which approach is best. There are conditions
such as macular cyst or macular edema that only recover
spontaneously.>® However, there are other conditions that
require surgery, such as a macular hole or detachment.*!°
Lakosha et al.’ reported a case of unilateral macular cyst
after severe electrical injury and followed conservatively.
In another study, bilateral macular cysts improved in one
eye, and persisted in the fellow eye at 1 month follow-
up after electrical burn.’ On the other hand, Ouyang et
al.!” planned pars plana vitrectomy with the diagnosis of
impending macular hole in a patient who presented at the
3rd month after high-voltage electrical shock and reported
that early surgical intervention should be performed in
order to restore normal anatomical macular structure.

Cataract surgery induces intraocular inflammation and
macular edema.!! Increased aqueous flare and macular
inflammation have been expected after cataract surgery,
even if it is uneventful. In our case, the impending macular
hole in the right eye not undergone cataract surgery
recovered spontaneously, while the operated eye did not
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improve. Therefore, we thought that the maculopathy did
not recover due to the prolonged intraocular inflammation
with cataract surgery. In another studies, the development
of macular edema or cyst formation after cataract surgery
has been reported to pose a risk for reopening a successfully
closed macular hole or progress to higher stage ones.!>!®
Besides, transmission of antero-posterior mechanical
forces or vitreofoveal traction might have been contributed
to the pathophysiology of this situation.!* We believe that
prolonged inflammation and vitreofoveal disturbances may
play a role in the delay of the electric shock maculopathy
recovery, especially in the early period. Unfortunately,
there is limited information about the timing of cataract
surgeries for patients with electric shock maculopathy and
cataracts.

This is a case of bilateral cataract and impending macular
hole associated with high voltage electrical injury. Cataract
surgery may prolong the recovery of maculopathy and
affect anatomic and functional prognoses after an electrical
injury. Additionally, unless mandatory, we do not suggest
cataract surgery, especially within the first six months of
electric shock maculopathy.

Acknowledgments: None

REFERENCES

1. Gentges J, Schieche C. Electrical injuries in the emergency
department: an evidence-based review. Emerg Med Pract
2018;20:1-20.

2. Boozalis GT, Purdue GF, Hunt JL, et al. Ocular changes
from electrical burn injuries. A literature review and report
of cases. J] Burn Care Rehabil 1991;12:458-62. https://doi.
org/10.1097/00004630-199109000-00012

3. Lakosha H, Tremblay F, De Becker 1. High-voltage electrical
trauma to the eye. Can J Ophthalmol 2009;44:605-6. https://
doi.org/10.3129/i09-100

4. Sakalar YB, Alakus MF, Keklikgi U, et al. Retinal Detachment,

Presumably Due to Electrical Injury: A Case Report. Turk J
Ophthalmol 2010;40:51-2.

11.

12.

13.

14.

. Ranjan R, Manayath GJ, Dsouza P, et al. Spontanecous

anatomical and functional recovery of bilateral electric shock
maculopathy. Indian J Ophthalmol 2017;65:1256-1261.
https://doi.org/10.4103/ijo.1JO_536 17

. Lee MS, Gunton KB, Fischer DH, et al. Ocular manifestations

of remote lightning strike. Retina 2002;22:808-10. https://
doi.org/10.1097/00006982-200212000-00023

. Valera-Cornejo DA, Garcia-Roa M, Ramirez-Neria P, et al.

Electric Shock Retinopathy: Case Report of a Late Retinal
Manifestation. J Vitreoretin Dis 2020;4:139-43. https://doi.
org/10.1177/2474126420903277

. Dimick AR. Harrison’s Principles of Internal Medicine. In:

Fauci AS, Braunwald E, Isselbacher KJ, Wilson JD, Martin
JB, Kasper DL, et al., editors. Health Professions Division.
14th ed. New York: McGraw-Hill; 1998:2559.

. Sony P, Venkatesh P, Tewari HK, et al. Bilateral macular cysts

following electric burn. Clin Exp Ophthalmol 2005;33:78-
80. https://doi.org/10.1111/j.1442-9071.2005.00949.x

. Ouyang P, Karapetyan A, Cui J, et al. Bilateral impending

macular holes after a high-voltage electrical shock injury
and its surgical outcome: a case report. J] Med Case Rep
2014;8:399. https://doi.org/10.1186/1752-1947-8-399

Aaronson A, Taipale C, Achiron A, et al. Relationship
Between Prolonged Intraocular Inflammation and Macular
Edema After Cataract Surgery. Transl Vis Sci Technol
2021;10:15. https://doi.org/10.1167/tvst.10.7.15

Bhatnagar P, Kaiser PK, Smith SD, et al. Reopening of
previously closed macular holes after cataract extraction.
Am J Ophthalmol 2007;144:252-9. https://doi.org/10.1016/j.
2j0.2007.04.041

Ameli N, Lashkari K. Macular hole following cataract
extraction. Semin Ophthalmol 2002;17:196-8. https://doi.
org/10.1076/soph.17.3.196.14775

Patterson JA, Ezra E, Gregor ZJ. Acute full-thickness macular
hole after uncomplicated phacoemulsification cataract
surgery. Am J Ophthalmol 2001;131:799-800. https://doi.
org/10.1016/50002-9394(00)00906-5



	Button 266: 
	Button 267: 
	Button 268: 


