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The work deals with atypical conjunctival infection of Czech patient with Oestrus ovis larvae. Ophthalmomyiasis is infestation of mammalian eyes by
the larvae or worms of some flies. The most common cause of human myiasis is the Sheep. Shepherds are infected in habitats, but human eye disease
outside the areas of abundant hamsters is rare. We describe a case of eye disease in a middle-aged man from the Czech Republic who spent a summer
holiday seven weeks before examination in the north of Greece. During the first examination he was completely treated and no further problems were
reported. Ophthalmomyiasis externa should be considered as a possible infection of travelers to the southern endemic regions when returning with an

acute causeless onset of a one-sided foreign body sensation in the eye.
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INTRODUCTION

We have practically never encountered sheep bot flies
in ophthalmology departments in the Czech Republic.
From school we most probably remember Hyperder-
ma bovis, the northern cattle grub, which is linked with
startled cattle. When laying eggs, fertilised female Hyper-
derma bovis flies emit a sound with a high frequency to
which cattle are highly sensitive, with the result that they
are startled and have fits of delirium.

However, Oestrus ovis belongs to a group of nasal and
throat bot flies from the subfamily of Oestrinae. It is wide-
spread in all regions of the world where sheep and goats
are present. This covers the region of the Mediterranean
Sea, the Middle East, North and Central America, Austra-
lia, Brazil and Southern Africa. The incidence of the fly has
decreased in Northern Europe in recent years [1]. This
year in Croatia, two new cases from an urban agglomera-
tion from last year were described. A further 259 cases of
human ophthalmomyiasis were reported in Mediterrane-
an countries in the PubMed database. All the cases were
caused by Oestrus ovis [2]. A total of 260 cases (99.62 %)
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were external, whereas 1 (0.38 %) had internal form of
ophthalmomyiasis.

Adult Oestrus ovis are robust bot flies, slightly similar to
slimmer bumblebees, with a size of 10-15 mm. The females
do not lay eggs, but already living larvae. All the stages of
larvae have mouth hooks, and also thorns on their rear seg-
ments, which serve for fixation onto the mucosa and pre-
vent their expulsion from the nostrils of the host. Impregna-
ted females target sheep or other animals (goats, mouflon,
mountain goats, deer, roebuck) on hot sunny days from
May to July. The females approach the nostrils of the host,
and in flight spray clusters of larvae (30-40 larvae) via their
ovipositor in a droplet into the nostrils or the surrounding
area. Larvae of the first instar (an individual developmental
phase between shedding the old exoskeleton for the pur-
pose of enabling further growth of the insect), with a size of
1-2 mm (Fig. 1) immediately migrate into the nostrils of the
host with the aid of hooks and thorns, where they settle and
survive the winter. At the end of the winter and beginning
of the spring, they progressively metamorphose into larvae
of the second and third instar inside their host, and increase
in size. The larvae may reach the paranasal sinuses, gullet
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and cranial cavities, and also damage the meninges. Larvae
live off mucus, which is produced by the irritated mucosa.
In the spring larvae of the third instar are expelled from the
host and immediately form a cocoon. After 1 to 2 months
adult flies emerge.

Ophthalmomyiasis is the infestation of mammalian eyes
or the periorbital tissue by larvae or worms of certain flies,
most often sheep bot flies. In localities of incidence she-
pherds are frequently infected, but human infection is rare
outside areas of abundant incidence of bot flies. On the
basis of the location of infestation, we classify three forms
of ophthalmomyiasis. 1. external ophthalmomyiasis: coloni-
sation of eyelids, lachrymal pathways, conjunctiva and cor-
nea. This is most commonly manifested as acute catarrhal
conjunctivitis with non-specific symptoms of a sensation of
a foreign body, lachrymation, photophobia, erythema and
potentially also periocular edema. Manifestations are usu-
ally short-term and self-limiting, because the larvae cannot
develop further and die within 10 days. 2. internal ophthal-
momyiasis, in which larvae penetrate into the eyeball, and

Fig. 1. Oestrus ovis larva in outer corner of left eye

Fig. 2. Very rapidly moving living organisms are difficult to cap-
ture on photographic slit lamp
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are evident in the chamber fluid, in the area of the iris, vitre-
ous body or subretinal space, in rare cases they may cause
sight-threatening endophthalmitis and optic atrophy. 3. or-
bital ophthalmomyiasis: larvae penetrate into the orbit and
affect the adnexa and optic nerve [3]. However, Oestrus ovis
larvae are not capable of excreting proteolytic enzymes,
and as a result are mostly limited to the outer surface of the
eye [4]. Rare complicating cases are stated in the literature,
such as: subconjunctival haemorrhage (Fig. 2), corneal ulcer,
deterioration of sight, intraocular invasion with endophthal-
mitis, iridocyclitis and even blindness [5].

CASE REPORT

We describe the case of an ocular pathology in a mid-
dle-aged man from the Czech Republic who had spent a
summer holiday in northern Greece seven weeks previou-
sly to being examined. Late in the evening in the last week
of August 2019, the patient reported to an eye emergen-
cy clinic. Reportedly sawdust had flown into his left eye,
which was lachrymating and painful. In addition to minor
erosion of the corneal epithelium and mild hyperperfusi-
on of the conjunctiva, the examination detected a rippling
movement of more than twenty elongated 1.5-2 mm long
large pale micro-organisms with a dark rostral end (eyes
and organs) and a whitish-transparent pointed caudal
end, especially in the inner corner of the eye, and upon a
detailed examination throughout the entire surface of the
bulbar conjunctiva and in the fornices. Progressively all the
larvae were removed from the surface of the eye in insta-
llation anaesthesia on a slit lamp, after which they were fi-
xed in formaldehyde (Fig. 3) and on the following day exa-
mined and microscopically documented (Fig. 4). We did

Fig. 3. Caught individual Oestrus ovis larva in formaldehyde
photographed on slit lamp

Fig. 4. Oestrus ovis larva (enlarged 100x, Nikon Eclipse)
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not find any parasites beneath the conjunctiva, as stated
by certain studies [6]. Afterwards the patient was without
any further symptoms, and after healing of minor post-
-traumatic erosions of the corneal epithelium required no
further care. Nasal symptoms were negative. After a period
of six months the patient is entirely without complaints.

DISCUSSION

In our climatic conditions, we may probably encounter
myiasis in travellers returning from southern countries
where there are large numbers of sheep and therefore
also bot flies. In non-endemic countries this may repre-
sent a diagnostic challenge for doctors who are unfami-
liar with this infestation, especially if organs other than
the skin are affected [7]. Human infestation by bot flies
is stated in the case of impact of a fertile female into the
patient’s eye and the surrounding area. This is commonly
reported by shepherds and in rural areas in the Mediter-
ranean region, in tropical and subtropical countries [8].

Myiasis ranks among the five most commonly repor-
ted dermatological pathologies in travel medicine, and
ophthalmomiasis represents approximately 5 % of all
cases of myiasis [7]. Oestrus ovis is the main causative
agent of myiasis of cavities. It may cause complications

Fig. 5. Detail of right rostral hook of Oestrus ovis larva in view
from ventral side (enlarged 200x)

Fig. 6. Six individual Oestrus ovis larvae in outer corner of eye
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such as allergic reactions, and especially very rare tissue-
-invasive internal ophthalmomyiasis. For this reason it is
essential to ensure the complete removal of all larvae in
order to prevent serious ocular consequences (loss of si-
ght, endophthalmitis, meningitis) [9]. It is necessary to
conduct a careful examination on a slit lamp in order to
prevent erroneous diagnosis of bacterial inflammation of
the conjunctivas instead of external ophthalmomyiasis
[10]. It is also necessary to determine whether the larvae
have penetrated beneath the conjunctiva. Subconjuncti-
val parasites must subsequently be extracted under a sur-
gical microscope. It is further recommended to search for
larvae penetrating the sclera or infiltrating into the orbit
[6]. The primary treatment of external ophthalmomyiasis is
surgical extraction of larvae under local anaesthesia, with
the use of a wet cotton swab or forceps. Merely rinsing the
eye with physiological solution is not sufficient due to the
firm grasp on the mucosal tissue by the larval hooks. Ocu-
lar paralytic agents have been proposed in the literature,
which prevent deep embedding of the larvae into the ocu-
lar tissue and facilitate their later removal. Effective agents
are 4-5 % cocaine, lidocaine or 1-4 % pilocarpine solution.
However, as mentioned above, even despite paralysis lar-
vae are able to cling onto tissues with their hooks (Fig. 5).
The ophthalmic creams Neomycin, Bacitracin and Polymy-
xin B have been used successfully for the probable suffoca-
tion of larvae (Fig. 6 and 7). In addition to surgical extrac-
tion, three-day oral therapy with mebendazole or another
available broad-spectrum antihelminthic agent from the
group of benzimidazoles is recommended. Prophylactic
corticosteroids and antibiotics may be applied locally [11].

In a routine examination on a slit lamp, Oestrus ovis
shows negative phototaxis, small and translucent larvae
move fairly rapidly away from bright light, which may lead
to incorrect diagnosis of the condition if they are overlo-
oked. The morphological properties of Oestrus ovis larvae
are relatively typical (Fig. 8 and 9), but may differ, and it is
recommended to conduct molecular verification of testing
[12]. However, this has been applied only rarely in human
medicine [13]. With regard to public health, with regard
to the quick diagnosis of human and veterinary cases of
myiasis outside of the endemic regions, it is also important
to prevent the spread of the bot fly into new regions whe-

Fig. 7. Individual Oestrus ovis larva on edge of eyelid
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Fig. 8. Oestrus ovis larva from side view (enlarged 100x) — well
visible eyes and one hook

Fig. 9. Oestrus ovis larva from ventral view (enlarged 100x) with
detail of internal organs

re it did not previously appear [7].

As concerns whirling disease of sheep and infestation
of cattle and horses, it is possible to consider these mani-
festations of endoparasitosis (pathology caused by para-
sites attacking/affecting internal organs) caused by larvae
of various types of bot flies to be genuinely very infrequent
in our conditions. Images or preparations with bot fly lar-
vae in the brain of an affected animal, beneath the skin or
embedded in the stomach can be found rather only in tex-
tbooks and school cabinets. In this country hoofed forest

animals (larger furred game), i.e. roebuck and deer, may
also suffer from infestation. Unpredictable manifestati-
ons of an infested roebuck were described by the writer
Jan Vrba; a roebuck was known in the hunting ground
for “dancing” one step forward and two steps back. After
the roebuck was shot, it was determined that it had bot
fly larvae in its brain [14]. As a result, today hunters place
de-worming preparations in feeding troughs for deer and
roebuck. Humans are not at risk either directly or indirectly
from bot flies. This means that they do not lay eggs be-
neath the skin or in the nose in humans, and there is no
danger from any swallowing of bot fly larvae in meat.

We did not determine the manner of infiltration of larvae
into the eye of our patient. With regard to the large number
of larvae in one eye (almost one entire clutch), we would not
assume a chance infection from soiled hands, as stated by a
German patient who had recently returned from a moun-
taineering expedition on the Greek island of Kalymnos,
where she had repeatedly touched sheep [15]. We presume
a chance impact and release of larvae or poor choice of host
by the female bot fly, in which the glistening eye was mis-
taken for the moist snout of a sheep, or other anatomical
distances of the nose from the eye in sheep and humans. A
surprising factor is the latency of seven weeks without sub-
jective complaints since the patient’s stay in the endemic re-
gion following the chance infestation by parasites, followed
by a minor injury to the same eye. We explain the long survi-
val of a larger group of larvae by means of the more copious
irritation of the mucosa caused by the “romping” of the lar-
vae. The abundance of mucus in the conjunctival sac could
be a rich source of nutrition for the surviving larvae.

CONCLUSION

External ophthalmomyiasis should be considered a
potential infection following return from southern ende-
mic regions (Turkey, Greece, Spain, Portugal) upon unex-
plained onset of a unilateral sensation of a foreign body
in the eye or unilateral mucous conjunctivitis. Increased
awareness of this condition among ophthalmologists
and clinical microbiologists is the key to timely diagno-
sis and an effective clinical solution. Global warming
may predetermine a future increase in the prevalence of
Oestrus ovis in humans, which emphasises the need for
mandatory reporting and observation of pathologies.
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