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ABSTRACT

We were consulted about suddenly occurring ocular symptoms in
a 28-year-old woman with burns on her left foot on the same day
after a lightning strike. The best corrected visual acuity (BCVA) val-
ues in the right and left eyes were LogMAR 0.09 and 0.69, respec-
tively. The intraocular pressure (IOP) was 7 mmHg on the right and
4 mmHg on the left. Conjunctival hyperemia and corneal punctate
epitheliopathy were present in the left eye at the biomicroscopic
examination. Dilated fundus examination was normal in the right
eye. In the left eye, the optic disc was normal but the macula was
slightly pigmented. At the follow-up examinations performed 3
days later, visual acuity was normal in the right eye and it was 0.04
(LogMAR) in the left eye. In the right eye macula was normal and
in the left eye maculopathy was present at fundus examination.
An iridocyclitis attack developed in the left eye in the following 3
months and cataract was observed in the left eye in the 5th-month
follow-up. At the 12th follow-up visit, visual acuity was unimpaired
bilaterally and IOPs of both eyes were normal. No progression was
determined in the cataract in the left eye. Bilateral OCT images
were normal.
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OZET

Yildinm c¢arpmasi sonrasi sol ayak yanigi gelisen 28 yasinda ka-
din hasta ayni gin ani g6z semptomlan gelismesi (zerine tarafi-
miza konstulte edildi. Olgunun tashihli gérme seviyeleri sagda ve
solda LogMAR ile 0.00 ve 0.69 idi. Géz ici basinci (GiB) degerleri
sagda 7, solda 4 mmHg idi. Biyomikroskopik muayenesinde sag
96z normal gériiniimde, sol gbzde konjonktival hiperemi, korneal
punktat epitelyopati mevcuttu. Dilate fundus muayenesinde sag
96z normaldi. Sol gbzde optik disk normal ancak makula bir mik-
tar pigmente gérinimdeydi. Hastanin (¢ gln sonraki kontrolinde
gdrme seviyeleri sagda LogMAR ile 0.00; solda 0.04, fundus ince-
lemesinde ise sag g6z makula normaldi ve sol gézde makulopati
mevcuttu. Hastanin sol géziinde 3 ay sonra iridosiklit atagi gelisti

ve 5 ay sonraki kontrolde sol gbzde katarakt gelisimi saptandigi
gérdldi. 12. ay kontrolliinde gérme seviyeleri bilateral 0.00, gdzici
basinglari normaldi. Sol géz katarakt seviyesinde ilerleme saptan-
madl. Bilateral OKT gérinttleri normaldi.

Anahtar kelimeler: goz hipotansiyonu; géz yaralanmalari; katarakt; simsek
hasarlari

Background

Lightning-related electric shocks may result in severe
mortality (20-30%) and morbidity (75%), and can
lead to permanent sequelae' Asystolic cardiac ar-
rest and ventricular fibrillation are among the most
common causes of mortality*.Ophthalmological ex-
amination is particularly important for screening any
potential injury to the eye, since the risk of develop-
ing ocular findings is as high as 50% after a lightning
strike. Particular care must be taken in screening and
monitoring these patients for several potential eye
injuries including chemosis, necrotic eyelid lesions,
thermal keratopathy, uveitis, hyphema, anterior and
posterior subcapsular cataract, lens dislocation, vitre-
ous hemorrhage, retinal detachment, retinal hemor-
rhage, cystoid macular edema, chorioretinal rupture,
macular hole, and occlusion of the central retinal ar-
tery and vein®”. Potential neurological complications
involving the eye include thermal papillitis, optic
neuropathy, loss of pupillary light reflex, anisocoria,
Horner syndrome, and multiple facial nerve palsy®'.
The most common permanent sequela in the eye after
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alightning strike is cataract formation since the lens is
highly sensitive to the heat generated by electric cur-
rent®. Inflammatory changes frequently occur in the
iris and ciliary body, and moderately severe and tem-
porary iritis may be observed in 1-8 weeks after the
trauma'’. The macular region is also highly sensitive
to thermal damage because of the resistance to the
electrical current by the melanin-rich retinal pigment
epithelium, resulting in a variety of macular injury

findings'2.

This report discusses the anterior and posterior seg-
ment complications developing in the eye after a light-
ning strike injury. The written informed consent was
obtained from the patient.

Case Report

We were consulted about a sudden occurrence of oc-
ular symptoms in a patient with burn lesions on her
left foot on the same day after a lightning strike. The
patient was monitored for potential cardiac complica-
tions. No systemic medical treatments were adminis-
tered. At the ophthalmological examination, direct
and indirect light reflexes, color vision as assessed by
the Ishihara test, and the eye movements were nor-
mal in both eyes. BCVA values were 0.09 (LogMAR)
on the right and 0.69 on the left. Intraocular pressure
(IOP), measured using a non-contact tonometer, was
7 mm Hg on the right and 4 mm Hg on the left. The
right eye was normal in appearance at the biomicro-
scopic examination, while conjunctival hyperemia and
corneal punctate epitheliopathy were present in the left
eye. The corneas were transparent (central pachymetry
OD=538, 0S=597 um) bilaterally. The anterior cham-
ber depth (OD=3.61, OS=3.54 mm) was normal, and
no anterior chamber reaction or crystalline lens prob-
lem was determined. Angle appearance at gonioscopy
was normal. Fundus examination revealed a cup-disc
ratio (C/D) of 0.4 with normal macula in the right eye
and a C/D of 0.5 with some degree of macular pigmen-
tation in the left eye. Medical treatment started, con-
sisting of topical antibiotics and artificial tear. Visual
evoked potentials and a computed tomography imag-
ing of the brain performed on the same day revealed
normal findings.

At the follow-up examination on the following day, the
patient’s symptoms had improved. Her visual acuity
values were LogMAR 0.09 in the right and the left eye,
and her IOP values increased to 10 mmHg, bilaterally.
The left corneal epithelial defect improved as observed
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in the biomicroscopic examination. The macular optic
coherence tomography revealed normal findings in
the right eye (Figure 1), and the findings on the left
eye were compatible with the impairment in the IS/
OS band in the left eye (Figure 2). Macular thicknesses
were 245 um on the right and 256 pm on the left, while
peripapillary retinal nerve fiber layer thicknesses were

98 um and 119 um, respectively.

At the follow-up examination on day 3, visual acuity
values were completely normal on the right and 0.04
(LogMAR) on the left, while IOP values were 9 mmHg
and 7 mmHg, respectively. Both eyes appeared natural
at the biomicroscopic examination (central pachym-
etry OD=519, OS=537 um). At fundus examination
macula was normal in the right eye and maculopathy
was identified in the left eye (Figure 3). The macular
OCT showed normal findings in the right eye and re-
vealed a subfoveal pseudocyst in the left eye (Figure 4).
The patient’s visual acuity was good, and the patient
was recommended to attend the scheduled follow-up
visits.

The patient presented with a complaint of redness in
the left eye after three months. In the ophthalmic ex-
amination, the visual acuity was unimpaired in both
eyes and was 0.69 both in the right and left eyes. IOP
values were 11 mmHg bilaterally. At the biomicroscop-
ic examination; the right eye was normal, the cornea
was transparent, Tyndall value was +2, and the lens
was normal. The findings observed at the fundus ex-
amination were stable. Topical steroid drops started to
treat the left eye with dilatation. She attended the next
follow-up visit in month 5. We were informed that
she had complied with the treatment only for 2 weeks
and then stopped. The visual acuity was unimpaired in
both eyes. IOP values were 12 mmHg in the right eye
and 11 mmHg in the left. The biomicroscopic exami-
nation findings of the right eye were normal while an
occasional opacity was observed in the left lens (Figure
5). On detailed fundus examination macula were nor-
mal in both eyes. At macular OCT, the right eye was
normal, and the subfoveal pseudocyst in the left eye,
previously detected on day 5 after the injury, had disap-
peared (Figure 6).

The patient’s bilateral visual acuity was unimpaired at
the follow-up visit in month 12, and IOPs were nor-
mal. The biomicroscopic examination findings were
normal and no progression was detected in the degree
of the left eye cataract. Bilateral fundus and OCT im-
ages were normal.
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Figure 1. Macular OCT image of the right eye on day 2.

Figure 2. Changes in the ISOS band were present on day 2 at OCT (Left Eye).

Figure 3. Bilateral fundus photographs on day 5.
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Figure 4. Subfoveal pseudocyst at macular OCT of the left eye on day 5.

Figure 6. The subfoveal pseudocyst in the macula of the left eye disappeared by the 5th month.
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Discussion

Electrical energy transmitted in the living body results
in the emergence of a variety of pathological findings
due to the resulting cell destruction and edema. These
findings develop via a range of mechanisms insulting
the cell membrane integrity and altering the mem-
brane potentials, which is a process known as electro-
poration'®. An electrical current causes severe injuries
in the tissues and organs at various levels including ana-
tomical, histological, and biochemical findings'.

Superficial corneal lesions are common after lightning
strike injuries. They resolve with symptomatic treat-
ment or sometimes without treatment at all’. A post-
traumatic corneal punctate epitheliopathy was detect-
ed in our patient and improved subsequently.

A lightning strike injury may cause the development
opacity in the lens. Various mechanisms have been
suggested to explain this finding including a decreased
lens capsule permeability, the protein coagulation ef-
fect of the electric current, iritis-related impairment
of lens nourishment, and mechanical damage to the
lens fibers. Cataract formation usually starts in the eye
close to the injury site and a mean time interval of 1-10
months may elapse for the cataract to be detected in
the other eye. Morphologically, lightning-induced
cataract presents with characteristic findings, affecting
both the anterior and posterior capsules. Some degree
of regression in transparency may subsequently be ob-
served’>'¢, A dilated fundus examination is important
not to overlook an existing opacity when the lens pe-
riphery is involved. In our patient, the opacity devel-
oped in the lens of the left eye close to the site of the
injury and it occurred in the subsequent fifth month

following the lightning strike.

Inflammatory changes are common in the iris and the
ciliary body’. Patients may have iritis attacks after a
lightning strike. The presence of uveitis is usually asso-
ciated with the presence of cataracts as it is suggested
that the insult to the lens capsule results in the release
of angiogenic substances®. An iridocyclitis attack oc-
curred in our patient’s left eye in the third month after
the injury, but cataract was not detected at the dilated
biomicroscopic examination. Inflammation and trau-
maare well-recognized causes of transient or permanent
low IOP when the ciliary body is affected"”. Decreased
aqueous humor production or increased uveoscleral
outflow are the two mechanisms suggested explaining
an inflammation-induced ocular hypotony. They also
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cause ocular ischemia and low IOP". Although a value
of less than 10 mmHg is generally believed to be neces-
sary to determine the hypotony, clinical observations
have determined structural and functional changes in
the eye at values of 5 mmHg or lower in most cases.
Many eyes become symptomatic at IOP values of 5
mmHg and lower. While the mechanism involved in
post-traumatic low IOP is unclear, the following fac-
tors have been suggested including a decreased aque-
ous humor production or an increased aqueous humor
leakage or an insufficient aqueous humor production
rate falling behind the aqueous humor outflow". After
trauma, large damage of ciliary body or cyclodialysis
may cause hypotonia®. Hypotonia can be classified as
temporary, chronic and permanent®'. The low IOP was
transient in our patient, lasting only one day.

Macular region is highly sensitive to thermal injuries.
The lesions in this area may include macular edema,
cyst, macular hole, and solar maculopathy”’’. In our
patient, bilateral maculopathy was determined at the
fundus examination on day 5 following the lightning
strike injury. The subfoveal pseudocyst observed in the
left eye at the macular OCT imaging was no longer
present at the subsequent follow-up OCT images. The
bilateral vision was normal with correction in the fifth
month.

Lightning strike is a serious trauma with various ocular
complications in affected cases. Complications such as
corneal epithelial defect, transient ocular hypotonia,
uveitis, maculopathy and cataract have occurred in this
case. Patients should be followed regularly in eye clin-
ics in terms of early, mid and late pathologies that may
develop in such cases.
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