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Abstract

This report presents the details of a case of sight-threatening injury in the right eye of a 77-
year-old man which was caused by the venom of the Asian giant hornet (Vespa mandarinia).
The patient was not stung, rather the venom was sprayed into his eye. Although the injured
eye was washed as a first aid treatment, persistent corneal defect, corneal endothelial decom-
pensation, iris atrophy, pupil dilation, and mature cataract were observed and a hand move-
ment visual acuity was recorded 8 weeks after the injury. Since a slight a-wave was detected in
his electroretinogram (ERG) result after the corneal epithelial defect had healed, we performed
cataract surgery and Descemet stripping automated endothelial keratoplasty (DSAEK). After
the DSAEK, the cornea of the right eye became clearer; however, the visual acuity of his right
eye did not improve. Fundus examination revealed branch retinal artery occlusion but no optic
disc atrophy. ERG showed that the a-wave amplitude of the injured eye recorded after the
surgery was almost half of that of the fellow eye. The iris atrophy and mature cataract show
that the sprayed Vespa venom of the Asian giant hornet can permeate into the intraocular area
even without stinging. Whether the venom directly affects retinal function is unclear, but the
decreased a-wave of the injured eye shows that the venom caused damage of retinal function
in some way. Irrigation of the anterior chamber as well as eye washing is needed as a first aid

treatment in similar cases. © 2020 The Author(s)
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Introduction

Ocular injury caused by the sting of an insect of the Vespa species is a rare occurrence that
can lead to sight-threatening complications including keratitis, bullous keratopathy, uveitis,
iris atrophy, cataract, glaucoma, and optic neuritis [1-5]. These complications are mainly
caused by the venom, which is a mixture of biological amines (histamine, serotonin, dopamine,
noradrenaline), low-molecular-weight peptides, major protein subunits, and enzymes (hyal-
uronidase, phospholipase A, B) [6, 7], and the severity of the ocular injury depends on the
depth of the stings [5, 8]. However, we recently treated a case of severe ocular injury by the
venom of the Asian giant hornet (Vespa mandarinia); the patient was not stung, rather the
venom was sprayed into his eye. This report presents the details of the case.

Case Report

A 77-year-old man, a bee feeder, was injured in his right eye by the sprayed venom of the
Asian giant hornet (V. mandarinia; Fig. 1) in early October. His right eye was washed with
physiological saline as a first aid treatment on the same day and treated with steroid and an-
tibiotic eye drops by the nearest ophthalmologist; however, the corneal epithelial defect per-
sisted, lenticular opacity increased, and pupil dilation occurred as the atrophy of the iris pro-
gressed. He was referred to the Cornea Service of Fujita Health University Bantane Hospital in
late November of the same year for further management and treatment.

On initial examination, his best corrected visual acuity (decimal) was hand movement
(uncorrectable) for the right eye and 0.7 (with 1.2 x +1.5 D) for the left eye. The intraocular
pressure of the right eye could not be measured, whereas that of the left eye was 12 mm Hg.
Epithelial edema with an epithelial defect of 8 x 4 mm was observed on the right cornea. The
thickened cornea and the presence of folds of Descemet’s membrane with pigmentary keratic
precipitates suggested corneal endothelial decompensation (Fig. 2a). The iris of the right eye
was depigmented and irregularly dilated. The fundus of the right eye could not be examined
because of the hazy cornea and the presence of mature cataract.

Detectable electroretinogram (ERG) waveforms recorded 3 months after the first visit,
when the corneal epithelial defect had healed, suggested that the residual retinal function had
some potential for visual improvement after cataract surgery. However, the amplitude was
decreased (60.50 pV for the right eye and 364.00 uV for the left eye) and the implicit time was
delayed (19.50 ms for the right eye and 12.25 ms for the left eye) in the a-wave (Fig. 3a). Since
the corneal edema with epithelial bulla remained after phacoemulsification and aspiration
and intraocular lens implantation, corneal endothelial transplantation (Descemet stripping
automated endothelial keratoplasty [DSAEK]) was performed on the right eye about 1 year
after the injury.

After DSAEK, the cornea of the right eye became clearer, even though the stromal edema
remained (Fig. 2b). His vision got better subjectively, but the visual acuity of his right eye did
not improve. The ERG results recorded after phacoemulsification and aspiration and intraoc-
ular lens implantation plus DSAEK (Fig. 3b) showed an increased amplitude and faster implicit
time of the a-wave compared with that recorded before the surgery; however, the a-wave am-
plitude after the surgery was almost half of that of the fellow eye. Fundus examination re-
vealed branch retinal artery occlusion (Fig. 3¢, asterisk), but optic disc atrophy was not ob-
served.
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The apparent corneal edema in the right eye began 7 months after DSAEK, and the cornea
became hazy with signs of neovascularization 1 year after DSAEK. Since no significant im-
provement in visual acuity was recorded after DSAEK, probably due to the damage in retinal
function, we decided not to perform a second DSAEK.

Discussion

The Vespa species are widely distributed in the tropical and temperate zones of the east-
ern Asian area. V. mandarinia is the largest insect of the Vespa species, with a body length of
30 and 40 mm, and has the most toxic venom of the hymenopteran insects [9]. They build
nests in wooden caves or underground in the suburbs, and to defend their nests against in-
truders, they attack not only by stinging but by spraying venom from their stingers [10]. The
larva of the Vespa insect is an edible and valuable source of protein in the mountainous region
of central Japan, and in some areas of Japan, the imagoes are soaked in spirits for medical
liquor (Hachi-zake) (Fig. 1). Therefore, the worst natural enemies of Vespa species are hu-
mans and bears, which also eat larvae. For these enemies, their attack is mainly aimed at
glossy black targets, including a human'’s head, a bear’s nose, and the corneas of these mam-
mals. The toxicity of the venom is strongest in the autumn season (September and October in
Japan) when the insects start nesting and parenting, and the occurrence of sting injuries is
highest in this season. With the expansion of human residential areas, the chances of getting
closer to the nesting area of the Vespa species and the incidence of these ocular injuries will
get higher.

Ocular trauma caused by the Vespa species occurs not only when the insect stings the
victim but also if the venom is sprayed. The severity of an ocular injury caused by the venom
of an insect of the Vespa species varies depending on the depth of the invasion of the toxin;
therefore, the visual prognosis is relatively better if the venom is sprayed into the eye without
stinging [11]. In the present case, however, persistent corneal epithelial defect, corneal endo-
thelial decompensation, iris atrophy and pupil dilation, mature cataract, and damage to the
retina and optic nerve were all observed in the injured eye even though the venom was
sprayed into the eye without stinging. We could not obtain information about the pH of Vespa
venom from the literature, but as it contains small peptides represented by wasp kinin and
some nonenzymatic proteins with neurotoxic effects have a relatively low molecular weight
[6,7,9,10], some toxic agents may easily permeate from the cornea into the intraocular area.
Since the toxicity of the insect venom is strongest in the autumn season, anterior chamber
irrigation, not just eye washing [11, 12], should have been performed first in this case.

After the cataract surgery and DSAEK, the visual acuity of the injured eye did not improve,
even though transparency should be guaranteed after these procedures. This is probably due
to the neurotoxic effect of the venom [9], which may have penetrated from the cornea to the
ocular sensory system, or as is shown in Figure 3c, another toxic mechanism worked to ob-
struct the retinal vessels. It is believed that surgical removal of mature cataract and corneal
opacity may lead to improvement of the ERG waveform [13]. However, the branch retinal ar-
tery occlusion and/or toxic effect caused retinal damage, resulting in a lower a-wave ampli-
tude compared with the fellow eye.

In conclusion, the present case was one of an ocular injury caused by the sprayed venom
of V. mandarinia. Despite the eye washing administered as first aid treatment, persistent cor-
neal epithelial defect, corneal endothelial decompensation, iris atrophy and pupil dilation, ma-
ture cataract, and damage to the retina and optic nerve occurred and led to visual loss. The
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Vespa venom can permeate into intraocular area even without stinging; in similar cases, irri-
gation of the anterior chamber should be considered as first aid treatment in addition to eye
washing.
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Fig. 1. A bottle of Hachi-zake (hornet liquor), in which Asian giant hornets are soaked in brandy, that the
patient brought for one of the authors (K.H.). This is drunk as a nourishing tonic.
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Fig. 2. a Anterior segment findings of the injured eye under diffuse illumination at the patient’s first visit.
The cornea is hazy with stromal and epithelial edema and persistent corneal epithelial defect (stained by
fluorescein). The pupil is dilated, and mature cataract can be seen. b Four months after DSAEK. Depig-
mented iris with dilated pupil indicates past history of severe iritis. DSAEK, Descemet stripping automated

endothelial keratoplasty.
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Fig. 3. a ERG recorded before the cataract surgery. The ERG of the right eye shows a reduced amplitude
and prolonged implicit time in the a-wave compared with that of the left eye. b ERG of the right eye
4 months after DSAEK. Improvement is seen in the amplitude and the implicit time due to the improved
transparency of the ocular media. ¢ Fundus photograph taken 4 months after DSAEK. Though the image of
the fundus is hazy because of the residual corneal stromal edema, the color of the retina looks normal and
there are no signs of atrophy in the optic disc, but a ghost vessel can be seen in the lower temporal area
(asterisk). DSAEK, Descemet stripping automated endothelial keratoplasty; ERG, electroretinogram.
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