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Abstract

The present case describes bilateral impending macular holes, cataract and anterior uveitis in
a 36-year-old male patient after having sustained a high-voltage electrical shock. Ocular com-
plications following electrical injury have been rarely reported in the literature. To the best of
our knowledge, this is the first report of bilateral high intraocular pressure, corneal epithelial
keratitis, anterior uveitis cataract and impending macular holes after high-voltage electrical

injury. © 2020 The Author(s)
Published by S. Karger AG, Basel

Introduction

Electrical injuries can present with a variety of ocular manifestations [1] including eyelid
edema, conjunctival chemosis, corneal epithelial keratitis, anisocoria, iritis cataract, macular
edema, macular cyst, full-thickness macular holes, retinal detachment, vascular occlusions
and retinal pigment epithelial changes [2-5]. The severity of the injury is closely related to the
voltage power, electrical current intensity, polarization and contact duration [6].
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Case Presentation

A 36-year-old male patient with an electrical injury sustained at the workplace and with-
out any protective equipment at the time of injury was referred to our hospital. A current of
1,200 V passed through his right arm and exited from his right lower extremity. The patient
lost his consciousness at the site of the accident and fell. He was admitted to the intensive care
unit. He suffered third-degree burns all over his extremities.

Once the patient had resumed consciousness 2 days later, he was starting to complain
from a painless decrease in vision in both eyes. His best corrected visual acuity was 20/100 in
the right eye and 20/200 in the left eye. The intraocular pressure (IOP) was 13 mm Hg in both
eyes, and pupil examination showed a round, regular and reactive pupil without relative af-
ferent pupillary defect. Second-degree burns were also noticed on the lids and face. Anterior
segment examination showed conjunctival chemosis, mild corneal edema, diffuse superficial
punctuate keratitis and a quiet anterior chamber bilaterally. Posterior segment examination
revealed macular changes that clinically resembled macular holes in both eyes (Fig. 1). A
Watzke-Allen test was negative. Optical coherence tomography revealed bilateral impending
macular holes with intact limiting membranes (Fig. 2).

Two weeks later, the patient started to complain from severe pain and photophobia in the
right eye. Iridocyclitis with fibrin covering the pupil margin was found with an increase in IOP
to 30 mm Hg. Proper treatment with topical prednisone as well as mydriatic and antiglaucoma
medication was given to the patient. This attack was followed by another separate episode of
anterior uveitis and high IOP of 25 mm Hg in the left eye, while the corneal superficial punc-
tuate keratitis and edema completely resolved after medical treatment in both eyes.

Two months after the initial insult, anterior subcapsular stellate-shaped cataract was
seen bilaterally (Fig. 3). The cataract became significant in both eyes over the next 2 months.
The patient underwent cataract surgeries, and his vision improved to 20/80 in the right eye
and 20/100 in the left eye, while the fundus findings and optical coherence tomography find-
ings stayed the same at his presentation.

Discussion

Electrical currents can exert damaging effects on the retinal pigment epithelium (RPE).
Also, melanin acts as a barrier to electric currents, leading to heating of these tissues and the
production of thermal denaturation of the outer retina and RPE. Ischemia resulting from co-
agulation and necrosis of the vasculature are the proposed pathogeneses of retinal complica-
tions after electric shock injury [3]. The macula is very sensitive to thermal damage, as the
macular RPE is thicker and tightly packed. It has a high concentration of melanin granules,
which can increase resistance, leading to more thermal denaturation than in other areas of
the retina [7]. Our patient had macular changes that resembled macular holes in both eyes,
more severe in the left eye than in the right eye. These did not improve over time.

The most common ocular sequela of electrical injury is bilateral cataract, with an inci-
dence of 6.2%, and it usually requires surgery 3-27 months after the injury for excellent re-
turn of vision [8-10]. Our patient’s cataract had increased in both eyes, and his visual acuity
became 20/200 OD and 20/400 OS. He underwent cataract surgery with implantation of in-
traocular lenses in both eyes (OS, then OD), and his visual acuity improved to 20/80 in the
right eye and 20/100 in the left eye within 2 months. Visual acuity can return to 20/20 only

I~
Karger<

648

202 Idy 61 uo 3senb Aq 4pd 01 L0LS000/€6+9 | ¥2/LY9/E/ 1 L /pd-Bjoie/doojwoo ebies//:dny woly papeojumod



Case Reports in Case Rep Ophthalmol 2020;11:647-651

DOI: 10.1159/000510710 © 2020 The Author(s). Published by S. Karger AG, Basel

ophthalmo‘ogy www.karger.com/cop

Alamri et al.: Bilateral Impending Macular Hole, Cataract and Uveitis following Electrical
Injury

after cataract surgery, as Handa and Jaffe [11] showed. However, final visual acuity depends
on other ocular damage from an electrical current [12]. Another study showed that after reti-
nal surgery, a hole closed within 1 week and vision improved with a decrease in retinal edema
[13]. Sony etal. [5] investigated the spontaneous resolution of a macular cyst along with visual
improvement in one eye after 1 month of follow-up. On the other hand, progression to a full-
thickness macular hole was also observed, which may result in retinal detachment [14].

Uveitis induced by electrical injury is a rare complication of unknown mechanism that has
been described either unilaterally [4, 15] or as an isolated complication [16]. In most cases,
the condition is treated with mydriatic and corticosteroid drops. Our patient developed severe
bilateral nongranulomatous anterior uveitis with a fibrinous reaction more in the left eye than
in the right eye associated with a high I0P of 30 mm Hg OD and 24 mm Hg OS with an open
angle on gonioscopy in both eyes. We successfully controlled the inflammation with a tapering
dose of topical corticosteroid (prednisolone acetate 1%) and the increased I0P with topical
antiglaucoma drops (brimonidine and dorzolamide/timolol), lowering it to a level of 16 mm
Hg OD and 13 mm Hg OS. We also prevented posterior synechiae with a mydriatic (atropine
sulfate 1%) over 3 months.

To the best of our knowledge, our patient is the first case reported with bilateral corneal
epithelial keratitis, a high I0P, nongranulomatous anterior uveitis and impending macular
holes as a complication from electrical current injury.

Conclusions

Electrical injuries may affect any structure in the eye, with debilitating sequelae. Prompt
screening with a high index of suspicion is recommended for an early diagnosis and the pre-
vention of complications. Long-term follow-up is usually required, as the latency period for
most complications is long. Considering our case and the previous reports, it is recommended
that impending macular holes or macular cysts be observed after electrical injury with fre-
quent follow-up visits, as many cases show spontaneous improvement.

Acknowledgements

The authors would like to acknowledge Ms. Hager Aboelfath, research assistant at the
King Abdelaziz University Hospital and King Saud University, for her contributions to this
manuscript.

Statement of Ethics

The patient participating in this report has signed a written informed consent to publish
his case including images.

Conflict of Interest Statement

The authors have no conflicts of interest to declare.

I~
Karger<

649

202 Idy 61 uo 3senb Aq 4pd 01 L0LS000/€6+9 | ¥2/LY9/E/ 1 L /pd-Bjoie/doojwoo ebies//:dny woly papeojumod



Case Reports in Case Rep Ophthalmol 2020;11:647-651

DOI: 10.1159/000510710 © 2020 The Author(s). Published by S. Karger AG, Basel

OphthalmOIOQy www.karger.com/cop

Alamri et al.: Bilateral Impending Macular Hole, Cataract and Uveitis following Electrical
Injury

Funding Sources

No funding was received.

Author Contributions

Osama Alamri: Introduction. Danya Alturkistani: Case Presentation. Amjad Saifaldein:

Discussion. Karim Talatt: Conclusion and review of the Introduction.

10

11

12

13

14

15

16

References

Rajagopal ], Shetty SB, Kamath AG, Kamath GG. Macular hole following electrical shock injury. Can ] Ophthal-
mol. 2010 Apr;45(2):187-8.

Miller BK, Goldstein MH, Monshizadeh R, Tabandeh H, Bhatti MT. Ocular manifestations of electrical injury: a
case report and review of the literature. CLAO J. 2002 Oct;28(4):224-7.

Boozalis GT, Purdue GF, Hunt JL, McCulley JP. Ocular changes from electrical burn injuries. A literature re-
view and report of cases. ] Burn Care Rehabil. 1991 Sep-Oct;12(5):458-62.

Duman R, Cevik SG, Tiifekci A. Unilateral uveitis, cataract and retinal detachment following low-voltage elec-
trical injury. Burns Trauma. 2015 Oct;3(1):19.

Sony P, Venkatesh P, Tewari HK, Garg SP. Bilateral macular cysts following electric burn. Clin Exp Ophthal-
mol. 2005 Feb;33(1):78-80.

Loftus J]. Electrical injuries. | Ir Med Assoc. 1957 Sep;41(243):94-6.

Lee MS, Gunton KB, Fischer DH, Brucker A]. Ocular manifestations of remote lightning strike. Retina. 2002
Dec;22(6):808-10.

Norman ME, Albertson D, Younge BR. Ophthalmic manifestations of lightning strike. Surv Ophthalmol. 2001
Jul-Aug;46(1):19-24.

Datta H, Sarkar K, Chatterjee PR, Datta S, Mukherjee U. An unusual case of late ocular changes after lightning
injury. Indian ] Ophthalmol. 2002 Sep;50(3):224-5.

Saffle JR, Crandall A, Warden GD. Cataracts: a long-term complication of electrical injury. ] Trauma. 1985
Jan;25(1):17-21.

Handa JT, Jaffe GJ. Lightning maculopathy. A case report. Retina. 1994;14(2):169-72.

Biro Z, Pamer Z. Electrical cataract and optic neuropathy. Int Ophthalmol. 1994;18(1):43-7.

Ouyang P, Karapetyan A, Cui ], Duan X. Bilateral impending macular holes after a high-voltage electrical
shock injury and its surgical outcome: a case report. ] Med Case Reports. 2014 Dec;8(1):399.

Faustino LD, Oliveira RA, Oliveira AF, Rodrigues EB, Moraes NS, Ferreira LM. Bilateral maculopathy follow-
ing electrical burn: case report. Sao Paulo Med J. 2014 Dec;132(6):372-6.

Krasny ], Broz L, Kripner J. [Anterior uveitis caused by electrical discharge in whole body injuries (fifteen
years study)]. Cesk Slov Oftalmol. 2013 Oct;69(4):158-63.

Benlier E, Top H, Kandulu H, Yurdakul E. Isolated uveitis: a rare complication of electrical injury. | Burn Care
Res. 2008 Sep-Oct;29(5):856.

I~
Karger<

650

202 Idy 61 uo 3senb Aq 4pd 01 L0LS000/€6+9 | ¥2/LY9/E/ 1 L /pd-Bjoie/doojwoo ebies//:dny woly papeojumod


https://www.karger.com/Article/FullText/510710?ref=1#ref1
https://www.karger.com/Article/FullText/510710?ref=1#ref1
https://www.karger.com/Article/FullText/510710?ref=2#ref2
https://www.karger.com/Article/FullText/510710?ref=3#ref3
https://www.karger.com/Article/FullText/510710?ref=4#ref4
https://www.karger.com/Article/FullText/510710?ref=5#ref5
https://www.karger.com/Article/FullText/510710?ref=5#ref5
https://www.karger.com/Article/FullText/510710?ref=6#ref6
https://www.karger.com/Article/FullText/510710?ref=7#ref7
https://www.karger.com/Article/FullText/510710?ref=8#ref8
https://www.karger.com/Article/FullText/510710?ref=9#ref9
https://www.karger.com/Article/FullText/510710?ref=10#ref10
https://www.karger.com/Article/FullText/510710?ref=11#ref11
https://www.karger.com/Article/FullText/510710?ref=12#ref12
https://www.karger.com/Article/FullText/510710?ref=13#ref13
https://www.karger.com/Article/FullText/510710?ref=14#ref14
https://www.karger.com/Article/FullText/510710?ref=15#ref15
https://www.karger.com/Article/FullText/510710?ref=16#ref16
https://www.karger.com/Article/FullText/510710?ref=16#ref16

Case Reports in Case Rep Ophthalmol 2020;11:647-651 651
DOI: 10.1159/000510710 © 2020 The Author(s). Published by S. Karger AG, Basel

Ophthalmology www.karger.com/cop

Alamri et al.: Bilateral Impending Macular Hole, Cataract and Uveitis following Electrical
Injury

Fig. 1. a, b Fundus photographs of both eyes.
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Fig. 3. a, b Anterior segment photographs of both eyes.

I~
Karger<

202 Idy 61 uo 3senb Aq 4pd 01 L0LS000/€6+9 | ¥2/LY9/E/ 1 L /pd-Bjoie/doojwoo ebies//:dny woly papeojumod



	A02_SectionTitle
	txtA02_SectionTitle
	HeaderStart
	A04_Title
	txtA04_Title
	A07_Author
	txtA07_Author
	txtA14_Institutions
	txtstart
	A20_KeywordsTitle
	StartKeywords
	A21_Keywords
	A22_AbstractTitle
	A23_Abstract
	CitRefText_1
	CitRefText_2_5
	CitRefText_6
	FigText_1
	FigText_2
	FigText_3
	CitRefText_3
	CitRefText_7
	CitRefText_8_10
	CitRefText_11
	CitRefText_12
	CitRefText_13
	CitRefText_5
	CitRefText_14
	CitRefText_4_15
	CitRefText_16
	H01_RefTitle
	T21_References
	References
	StartReferences
	H02_Ref
	CitRef_1
	CitRef_2
	CitRef_3
	CitRef_4
	CitRef_5
	CitRef_6
	CitRef_7
	CitRef_8
	CitRef_9
	CitRef_10
	CitRef_11
	CitRef_12
	CitRef_13
	CitRef_14
	CitRef_15
	StartRef
	CitRef_16
	EndRef
	EndeReferenzen
	Fig_1
	Fig_1
	Fig_2
	Fig_2
	Fig_3
	Fig_3
	FigStart
	Weiter

