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Abstract

Introduction: Bee sting to the cornea is a relatively rare environmental injury that can result in vision loss of different degrees. This
study aimed to review the clinical features, pathogenesis, and management of keratopathy caused by corneal bee sting and present
a case of keratitis with hypopyon and iridocyclitis secondary to bee sting injury without a retained stinger.
Case Presentation: A 47-year-old man was presented for eyelid edema, severe pain, redness, and impaired vision following a corneal
bee sting. On examination, we observed striate keratitis, focal infiltration with diffuse corneal edema, and iridocyclitis under the
slit lamp. We also noted trace cells and empyema in the anterior chamber prompted by infection. No retained stinger was detected.
A treatment strategy with corticosteroids in combination with broad-spectrum topical antibiotics started and the symptoms re-
solved significantly. At a three-week follow-up, the cornea restored transparency without complications and visual acuity main-
tained 20/20.
Conclusions: Following bee sting injury, it is crucial to monitor the progression, manifestations, and development of inflamma-
tion and infection. Individual timing, symptoms, severity, and complications vary in each case due to various compositions of bee
venom. Therefore, assessment and careful follow-up of evolving manifestations may lead to better therapeutic decisions.
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1. Introduction

Bee sting to the cornea is a relatively rare environ-
mental injury, resulting in vision loss of different degrees.
Although rarely reported in the ophthalmological liter-
ature, a corneal bee sting can give rise to serious ocu-
lar impairment. Some case reports have documented im-
munological and toxic reactions to the venom injected by
bee stinger. Symptoms caused by anaphylaxis and sec-
ondary infection vary from local swelling and discomfort
at the site of sting to significant complications, resulting
in corneal infiltrates, edema, bullous keratitis, striate ker-
atopathy, chemosis, iris atrophy, hyphemia, ciliary injec-
tion, anterior uveitis, anterior/posterior capsular opacities
of the lens, lens subluxation, cataract, and optic neuri-
tis (1, 2). The manifestations can be variable; therefore,
close observation is needed. The standard management of
bee sting injury remains controversial because the infec-
tion may aggravate following the administration of antibi-
otics concomitant with steroids. The therapeutic decisions
should be adjusted according to the emerging symptoms.

Here, we describe a successfully treated case of keratitis,
hypopyon, and iridocyclitis in an acute period secondary
to bee sting injury without a retained stinger, for which the
ocular presentation recovered to normal after a course of
treatment.

2. Case Presentation

A 47-year-old man presented with redness, eyelid
swelling, severe ocular pain, and decreased vision in the
right eye for one day resulting from bee sting injury while
praying the ancestors in the suburbs. The patient had a
past history of glaucoma surgery 10 years ago in both eyes.
Visual acuity (VA) in the right eye and left eye was 20/200
and 20/20, respectively.

Slit-lamp examination of the affected eye revealed
ciliary congestion, conjunctival chemosis, and corneal
edema together with Descemet membrane fold. There was
a white cloudy lesion at the nine o’clock region of the
corneal limbus. Aqueous flare with the 1.5 mm level of
hypopyon was noticed obviously (Figure 1A, arrow). The
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posterior segment could not be observed due to the hazy
cornea. No abnormality of the left eye was visualized. Sur-
gical exploration was done immediately; however, no re-
tained stinger was detected. Confocal corneal microscopy
of the right eye showed larger endothelial cells with loss
of normal contour. Dark areas with low reflection could
be seen in the rear stroma. Postoperatively, ophthalmic
antibiotics and steroids along with a course of systemic
steroid treatment started and tapered gradually over four
weeks. The corneal opacity mostly resolved within two
weeks but mild edema persisted with iris atrophy (Fig-
ure 1B). At a subsequent follow-up of three weeks, the
cornea was transparent and there was segmental iris dis-
coloration from four o’clock to nine o’clock due to iris at-
rophy (Figure 1C, arrow). The VA recovered to 20/20.

3. Discussion

A bee sting is a relatively uncommon environmental in-
jury, which can cause vision impairment to vision loss. Oc-
ular impairments are attributed to either toxic venom ef-
fect, immunological effect, mechanical effect, or their com-
bination (3, 4). It is significant that stingers may release
venom. In the act of stinging, bees secrete two bodily ele-
ments into the eye, including specific venom and chitinase
stinger (5-7).

Bee venom is composed of several compounds, includ-
ing low molecular weight peptides, enzymes, biological
amines, and major protein subunits. Bee venom contains
complex toxins, which can result in different complica-
tions leading to keratopathy, hyphemia, atrophy, cataract,
anterior uveitis, optic neuritis, and ophthalmoplegia (4,
8-10). Toxicity is primarily attributed to two series of bi-
ological amines found in venom: enzymes (phospholi-
pase A, phospholipase B, and hyaluronidase) and nonen-
zymatic polypeptide toxins (apamin, iminimine, melittin,
and mast-cell degranulating peptide) (11-15).

However, no retained stinger was found in surgical ex-
ploration in our case. If the venom gland is still adherent
acutely and is manipulated in the retained stinger, the eye
contraction of attached muscle fibers will persist, result-
ing in continued toxicity and additional venom discharge
(4). In our patient, only remained the venom in the affected
eye without a stinger. Adverse immunological and toxic
reactions disappear gradually once the venom injected by
bee stinger is neutralized. Non-retained stinger tends to
generate better outcomes (16).

As the cornea is located on the surface of the eye, the
incidence of corneal damage caused by bee sting injuries
is common, mainly presenting with corneal infiltrates,
edema, bullous keratitis, and striate keratopathy (3). The

patient presented here showed characteristic striate ker-
atitis and corneal edema. Ang et al. (8) reported char-
acteristic striate keratitis as a pathognomonic feature in
bee sting keratopathy observed in their three cases. Acetyl-
choline in the wasp venom can cause corneal edema (7). It
has been explained that the specific mechanism of corneal
edema is related to cell death caused by the activation of
the complement cascade by proteins found in bee venom,
which leads to the occurrence of chemotactic factor and
anaphylatoxins (1, 7, 17). The accumulation of apamin,
melittin, and biogenic amines gives rise to severe, imme-
diate toxic effects of sting (1, 17).

The standard management of bee sting injury remains
controversial. Topical corticosteroids are constantly pre-
scribed to treat iritis although the probability of suscepti-
bility to infection may increase with the application of an-
tibiotics concomitant with steroids (18, 19). It is suggested
that steroids be attentively administered under antibiotic
coverage if an infection is suspected (20, 21). The appli-
cation of steroids and antibiotics should be balanced and
prudent.

The patient received acute treatment and corticos-
teroids were used in combination with antibiotics to sup-
press inflammation caused by the venom. Bullous ker-
atopathy tends to be the end of corneal edema in the cases
of wasp sting (6). In our case, the cornea turned out to be
diaphanous and inflammation subsided after active treat-
ment. Visual acuity restored with left inferior segment iris
discoloration (heterochromia iridis). In our case, it was at-
tributed to the lysis of chromatophores in the layers of the
anterior iris by melittin (4, 22). The review of cases with iris
atrophy in the published literature is summarized in Table
1.

To sum up, individual timing, symptoms, severity, and
complications vary in each case due to various compo-
nents of bee venom. Thus, bee sting injuries are vital to
be monitored for evolving manifestations and develop-
ment of inflammation and infection. Therapeutic deci-
sions should be adjusted accordingly.
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Figure 1. A, Slit-lamp image of the injured eye before topical treatment showing corneal edema together with Descemet membrane fold and hypopyon; B, corneal opacity
mostly resolved within two weeks but mild edema persisted with iris atrophy within two weeks; C, at a subsequent follow-up of three weeks, the cornea was transparent and
there was segmental iris discoloration from four o’clock to nine o’clock due to iris atrophy.

Table 1. Published Cases of Corneal Bee Sting with Iris Atrophy

Age/sex Position Duration Treatment Sequel Pretreatment
Vision Acuity

Postoperative
Visual Acuity

References

62/M Central cornea Corneal edema Endothelial
keratoplasty

White scarring
within the
corneal stroma

1/60 6/18 (23)

24/M 2 mm from the
center of the
right eye cornea

3 mm nasal
paracentral corneal
opacity central
necrosis and
peripheral
infiltration; segmental
iris discoloration;
pupillary distortion

Ophthalmic antibiotic
and steroid

A small opacity
of the cornea
over the stinger
site. segmental
iris
discoloration

3/10 7/10 (24)

58/M not mentioned Inferior
vascularization of the
stroma, intense
corneal edema,
inferior iris atrophy,
total cataract

Penetrating
keratoplasty,
extracapsular cataract
extraction and
intraocular lens
implantation

Iris atrophy,
pupillary
distortion

Light perception 20/30 (6)

35/M not mentioned Corneal edema, folds
in Descemet’s
membrane, inferior
iris atrophy,
inflammation anterior
chamber

Topically instilled
mydriatic, antibiotic,
corticosteroid,
penetrating
keratoplasty

Corneal edema Finger count at
40 cm

- (6)
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