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Discussion

Gnathostoma is an intestinal nematode of carnivores.
Gnathostoma spinigerum is the most common tissue
parasitic infection in Thailand and the second most
common ocular parasite. The worm was first de-
scribed in 1836 by Richard Owen, who discovered it
in a stomach nodule of a tiger'. The first human
infection was reported in 1889 by Levinsen (cited by
Leiper?), who studied a single immature worm
obtained from the breast abscess of a Thai woman.
There have since been reports of immature worms
recovered from skin, internal organs, nervous system,
and eye.’ The first human case of intraocular gnathos-
tomiasis was reported in Thailand by Rhithibaed and
Daengsvang in 1957.* Subsequently sporadic cases of
intraocular infection have been reported from dif-
ferent parts of Asia.**

The central region of Thailand is one of the most
important endemic areas of this parasite in Asia.
Much of the food and drinking water in this region is
obtained from fresh water rivers and lakes, and
intestinal parasitic infestation is common.

The parasite lives encysted in the gastric mucosa of
dogs, cats, and wild felines (Fig. 5). The red-orange
worm measures about 4-5 mm long and 0-5 mm wide.
The head bulb contains rows of hooklets and the
body contains numerous spines. The ova are passed
in faeces and hatch in fresh water to first-stage larvae.
These are ingested by the copepod cyclops, the first
intermediate host, in which the second-stage larvae
develop. The cyclops are in turn eaten by fresh-water
fish, frogs, snakes, and eels, the second intermediate
hosts, in which the infective third-stage larvae
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develop.’ Vertebrates such as cats and dogs complete
the cycle. Man may become a facultative host by
eating raw, infected intermediate hosts, such as
fresh-water fish, frogs, and snakes. If intermediate
hosts are eaten by paratenic hosts, such as ducks and
chickens, the third stage larvae cannot undergo
further development. They can, however, infect the
paratenic hosts and in turn infect man if the paratenic
hosts are eaten raw or insufficiently cooked. In
Thailand more than 36 species of fresh water fish
have been found to be infected with the third-stage
larvae."

The infection is more common in women than in
men, perhaps owing to transmission via skin penetra-
tion during food preparation or from contaminated
water containing infected copepods.' The third stage
larvae cannot complete their cycle in man, and they
migrate for years, causing inflammation in multiple
organ systems. "

The clinical manifestations of gnathostomiasis
include migratory cutaneous swellings, abdomino-
pulmonary hypereosinophilic syndrome, and fatal
eosinophilic myeloencephalitis.'** Damage may
occur in any organ due to random migration of the
parasite through the body. Recurrent migratory
cutaneous swellings and eosinophilia in a patient
living in or having travelled to an endemic area make
the diagnosis likely. Symptoms often begin in the
evening, perhaps due to increasing motility of the
worms at this time. Skin testing with the third-stage
larval antigen supports the clinical diagnosis when it
is positive.

Despite the fact that the north-eastern region of
Thailand is a major endemic area of gnathostoma
reported cases of intraocular gnathostomiasis are
rare. Lid swelling and intraocular parasites are the
two major ocular manifestations, and may result
in orbital cellulitis, uveitis, hyphaema, vitreous
haemorrhage, and central retinal artery occlusion.
The lid swelling is accompanied by itching, redness,
and pain, which may be mild to severe. It is thought
to be an allergic response occurring after the parasite
has moved away, and it is useless to search for the
parasite at that site. The intraocular parasite may be
found in either the anterior or posterior segment.
The larvae may migrate into the eye along the optic
nerve or directly penetrate the sclera, resulting in
traumatic retinal holes, vitreous haemorrhage, and
iris perforation. Fibrous bands may extend from the
point of entry into and through the vitreous. Most
cases are presumptively diagnosed on the basis of
the clinical picture, the high percentage of blood
eosinophils, and the history of migratory swelling in
relation to food habits and residence. Definitive
diagnosis rests on the recovery and identification of
the parasites.
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Our two patients had the same clinical pictures of
acute anterior uveitis with secondary glaucoma
but with normal eosinophils. The unusually low
eosinophil count in our patients may be due to the
fact that the parasites were in the anterior chamber,
which is avascular, the cellular response therefore
being much less than when the parasites are present
in vascular tissues or spaces. The parasites were seen
lying inactive in the anterior chamber. However, the
numerous iris holes in both cases are suggestive of
highly active worms at the initial stage of ocular
involvement. In the absence of a visible parasite in
the anterior chamber the presence of numerous iris
holes can be the basis of diagnosis of parasitic ocular
infestation. Anterior uveitis may be present after the
parasite has migrated away. The fibrinous exudate
and higher intraocular pressure may have led to the
cessation of active migratory behaviour and thus to
successful removal.

More commonly, removal of the parasite is
thwarted by the escape of the parasite from the eye.
Freezing the active worm with cryoapplication prior
to its removal is usually considered in order to
prevent death from systemic migration of the
parasite. Failure to remove the parasite may lead to
cerebrovascular accident if the parasite migrates
into the central nervous system." To increase the
success of removal, ocular manipulation should be
kept at a minimum during the procedure. For this
reason we favour removal under general anaethesia
instead of retrobulbar block. Corneal wetting and
anterior chamber irrigation should be avoided as
much as possible to minimise activation of the
parasite.

There is no specific therapy other than surgical
removal. Subcutaneous administration of Ancylol
(2,6-diodo, —4 nitrophenol) given subcutaneously
has been effective in experimentally infected cats.”
Since the parasite can migrate rapidly, immediate
surgery is required.

In our cases the parasites were successfully
removed with lens capsule forceps without cryoprobe
application. Intraocular tissue damage was slight in
the first case, as hyphaema from an iris tear. Visual
acuities were restored to 6/18 and 6/24 in the first and
second patients respectively. However, complicated
cataract with subluxation was later observed in the
first patient and was attributed to the parasites rather
than surgical trauma. The worms removed from the
two patients were the third stage larvae.

The source of infective larvae in these cases could
be from impure water or pickled fresh water fish."
The abundance and variety of infected intermediate
hosts reinforce the position of parasitic infections as a
major health problem of Thailand.

Prevention depends on avoidance or adequate
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cooking of such food as fresh water fish, snails,
and pork. Better sewage disposal and the treatment
of drinking water may prevent the spread of parasites
in the community.

Gnathostomiasis is rarely diagnosed in Europe and
the United States. However, not only may ocular
involvement occur several years after the initial
infection, but it may be the presenting sign of a
previously silent infection."” Increasing world travel,
importation of food, and the influx of refugees from
South-east Asia demand greater awareness of the
parasitology of this region.” Gnathostomiasis should
be included in the differential diagnosis of anterior
uveitis with or without glaucoma in patients who have -
travelled to South-east Asia. Multiple iris perfor-
ations are diagnostic of a migrating parasite if none
can be seen at the time.

G spinigerum may live for years in man, causing
larva migrans and perhaps fatal eosinophilic myeloen-
cephalitis. No antiparasitic drugs are available to
treat ocular involvement, and therapeutic success
depends on early and complete surgical removal.
Because the eye is the only site at which direct
visualisation and surgical removal are possible,
ocular examination is crucial to proper diagnosis and
treatment, which may be lifesaving.

This work was supported in part by the Glaucoma Foundation.
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