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On a dead female hookworm, probably Ancylostoma tubaeforme, from the
vitreous of a patient in Sri Lanka
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Summary

Case Report

A portion of a female hookworm identified as a
species of Ancylostoma was recovered from the
vitreous of a patient in Sri Lanka. The worm was
dead with a cellular tissue reaction around the
anterior part of the body. The internal structure
of the worm, which was severed at the anterior
end, was not clearly discernible but the charac
teristic mucron at the tip of the tail confirmed that
it is an Ancylostoma sp. In the absence of the mouth
end it is not possible to clearly identify it to the
species, but it is believed to be A tubaeforme based
on its width, short tail, thicker cuticle, and the
space between transverse striations.

In January 2000, a 46 year old man from Panadura,
in the Western Province of Sri Lanka, presented
to the Eye Hospital, Colombo with a history of
floaters of two months duration and gradually
deteriorating vision for one month. His right eye
vision was positive only for perception of light,
and his left eye vision was 6/6.

The probable mode of infection of the patient is
discussed.
The patient had scanty hookworm ova in his stools
but only a single female Necator americanus was
recovered after treatment with anthelmintics.
An incidental observation of some significance
was the finding of zoonotic Ancylostoma ova in
the patient's son's stools, which needs further in
vestigation.
Introduction
A few larval nematodes such as Toxocara spp. and
larval hookworms have been reported from the
human eye (1). More numerous are records of adult
filarial worms and of larval and juvenile rodent
lungworms from the eye (2,3,4,5,6). However, this
is the first time that an adult hookworm of ani
mals, albeit dead, has been seen in the human eye.

On examination the right eye showed signs of
panuveitis with redness and ciliary injection with
keraric precipitates, inflammatory cells in the an
terior chamber, posterior synechiae with a small
pupil and many inflammatory cells and opacities
in the vitreous. He was immediately admitted,
started on topical steroids and mydriatics and
investigated for panuveitis the common causes for
which were negative.
A few days following steroid treatment the ante
rior chamber and the vitreous became clearer as
the inflammatory cells and opacities became less.
Following breaking up of posterior synechiae,
full dilatation of the pupil was possible with
mydriatics showing few pigment deposits on the
anterior surface of the lens (Fig 1). The fundus
view also became clearer with less inflammation
and full dilatation of the pupil. On examination
the inferior fundus revealed a large tear and a de
tachment of the surrounding retina. To a strand
of the detached retina was attached a dead worm
projecting into the vitreous from the site of the
tear with part of the body entrapped in "fibrous"
tissue (Fig. 2).
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The part of the worm that was removed was sent
for identification to the Department of Parasitol
ogy, University of Colombo.
The patient who is an alcoholic did not complain
of any significant illness in the past. He is mar
ried and has four children. He works as a labourer
and his main income is from plucking coconuts
and cleaning of septic tanks and soakage pits.

Fig 1: Right eye of the patient with dilated pu
pil showing pigment on anterior surface
of the lens

Stool examination of the patient showed Trichuris trichiura ova and scanty hookworm ova only
on salt floatation but the stool culture was nega
tive. Stools of the household cat and a neighbour's
dog, which frequently visits the patient's home,
were positive for hookworm ova and cultures
showed Ancylostoma larvae. The 18 year old son's
stool was also positive for hookworm ova and
culture revealed Ancylostoma larvae, but he re
fused anthelmintic treatment.
The patient was treated with two courses of
anthelmintics, first albendazole 600 mg in a single
dose and subsequently, a week later, single dose
of 700 mg mebendazole followed by a magnesium
sulphate purgative. Apart from several Enterobius
vermicularis adult worms only a single female
Necator americanus was recovered from the
patient's stool after treatment.
Other laboratory investigations:

Fig 2: Fundus showing the curved anterior end
of the worm attached to a strand of the
detached retina (arrow); The exposed
choroid is also seen(*)

1

WBC/DC 8,400/ mm- - neutrophils 70%, lympho
cytes 27%, eosinophils 2%, monocytes 1%,
HB - 14.9g/dL

The patient was referred to one of us (SP), who
performed trans pars plana vitrectomy under gen
eral anaesthesia with the removal of part of the
worm that was projecting into the vitreous. The
sub retinal fluid under the detachment was
drained. The detached retina was flattened with
an encircling band applied around the globe and
the vitreous cavity filled with silicone oil. Two
days later laser burns were applied around the
retinal tear to prevent another detachment. There
was no subjective improvement of vision follow
ing surgery probably due to the presence of the
detached macula and large area of atrophic retina.

E.S.R. lOmn 1"' hr.
Description of the worm
An outline drawing (Fig. 3) shows the cellular tis
sue reaction surrounding the worm to occupy a
length of 4.5 mm. As the anterior portion of the
worm is missing the remaining part is only 7.3
mm with an average width of 390 urn. The fun
dus photograph shows the worm to have an ap
parent length of only 6 mm including the curved
anterior end. However this measurement is based
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on the assumption that the disc is 1.5 mm and it
also appears much smaller since a portion of the
worm is seen end on projecting forward towards
the vitreous. The curved anterior portion of the
worm seems to be about 20% of the entire length
measured by this method suggesting that the ac
tual length must have been around 9.1 mm.

Fig 5: Tail end of the worm showing ventrad
curvature (Scale bar= 100 um)

Discussion

Fig 3: Line drawing of the part of the worm that
was recovered at operation showing the
tissue reaction (scale bar =5 mm)

The tail end of the worm, which is clearly a fe
male, shows the mucron 20 urn in length. The
characteristic transverse cuticular striations are
6.4 - 6.9 fim in width and the cuticle thickness is
9.3 - 14.5 pm posterior to the anus (Fig. 4). No
details of the internal structure of the worm are
discernible and the position of the vulva cannot
be identified clearly. The tail is 156 fim and is
curved ventiad (Fig. 5).

The larval nematodes that have been reported
from the human eye include Toxocara spp. of dogs
and cats (1) and larvae tentatively identified as
hookworm larvae (7). Many juvenile and adult
nematodes have been recorded on numerous oc
casions and have been reviewed and discussed.
They include the filarial w o r m s
Wuchereria
bancrofti (8) from the anterior chamber and in re
cent years from the conjunctiva (9); Dirofilaria
(Dirofilaria) immitis (3) from the vitreous; Dirofi
laria (Nochtiella) repens (10, 4) from the conjunc

tiva and the rodent lungworms Parastrongylus
(=Angiostrongylus) spp. (5,6,11) from the vitreous
and anterior chamber.
However, this is the first record of an adult hook
worm from the human eye. The tail end of the
specimen, which was free of cellular debris,
showed transverse cuticular striations character
istic of the genus Ancylostoma. It cannot be A .
duodenale since that parasite is not found in hu
mans in Sri Lanka and is also a much stouter
worm. It could therefore be one of the zoonotic
species of cats or dogs which usually cause infec
tion by the oral route. The common species re
ported from Sri Lanka are: A caninum, A . braziliense
and A . ceylanicum from dogs (12, 13, 14); and A .
braziliense and A. caninum

Fig 4: Photomicrograph of the tail end showing
the characteristic mucron, transverse stria
tions and thickness of the cuticle (Scale
bar = 100 urn)
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(now regarded as A.

tubaeforme, (15,16)) from cats (12).
In the absence of the mouth end with the teeth it
is not possible to identify the present worm clearly
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to the species. The smaller width, shorter tail and
wider spaces between the cuticular striations
would suggest that it is not A. caninum (15,16,17,
18). Various available measurements of the speci
men seem to overlap with those of A. braziliense,
A. ceylanicum (19) and A. tubaeforme (15,16). The
thicker cuticle, the abruptly narrowing tail poste
rior to the anus and its ventrad curvature suggest
that it is A. tubaeforme (15,16,17). These findings
are confirmed by electron microscopy studies (18,
19). But as pointed out by Yoshida (20) "Size and
proportions of the body are not distinctive" and
hence it is not possible to definitely decide be
tween these species.
We.can only speculate as to how an adult Ancy
lostoma came to lie in the vitreous. Two possibili
ties were discussed to explain the presence of D.
immitis in the vitreous (3): (a) the worm came
through the blood stream to the choroid and then
to the vitreous in the macular region: or (b) from
the,anterior chamber to the posterior chamber
through the ciliary body into the vitreous.
Canine Ancylostoma spp. have been shown experi
mentally in rodents to move to extra intestinal
sites after oral or cutaneous infection but they have
always been encysted either in muscle or more
rarely in other sites like the brain, but as third
stage larvae (21,22). It is unlikely that a third stage
larva reached the retina through the blood stream
and then developed to the adult stage. This is all
the more so as the patient did not appear to have
an Ancylostoma sp. in his intestine, only a single
female N. americanus being recovered from the
stools after anthelmintic treatment. On the other
hand his occupation and relatively unhygienic
habits and his close association with the pet cat
and the neighbour's dog suggest the possibility
of an adult Ancylostoma from one of these animals
being deposited and contaminating his skin es
pecially in the region of the eyes and boring its
way into the anterior chamber. Against this is the
fact that the cornea is too thick for penetration
unless a weak spot is available in the limbus area
from which the worm found its way. The most
likely route of entry is for an adult worm to have
entered directly into the eye possibly through the
bulbar conjunctiva (with or without previous in-
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jury) and sclera either via Schelmn's canal or the
aqueous veins into the suprachoroidal space. On
entering the vitreous through the retina with the
aid of its buccal teeth, its subsequent attachment
to the retina would have been the cause of the
retinal detachment.
The patient may have had some trauma to the
cornea which he was not aware of, although he
denied having experienced any discomfort, irri
tation or redness of the eyes prior to losing his
vision.
Although the patient did not show Ancylostoma
larvae on stool culture, his 18 year old son's stools
were positive for hookworm ova and on culture
showed Ancylostoma larvae. Unfortunately he
refused anthelmintic treatment. In any event the
fact that he has Ancylostoma infection shows that
zoonotic Ancylostoma infection is probably not
uncommon in Sri Lanka and it is important that
this be followed up. It is not likely that he has
A. caninum in his intestines as this worm is gen
erally immature in humans (23). Nor could his
infection be with A. braziliense as this parasite has
not hitherto been seen in the adult stage in
humans (20). The human pathogenecity of A.
tubaeforme is also unknown nor is its infectivity to
humans (23). Hence his infection is most prob
ably with A. ceylanicum. Thus it is possible that
A. ceylanicum in particular is present in humans
in Sri Lanka just as it is in India, West New Guinea,
Taiwan and the Philippines as discussed recently
by Choo et al (2000) (24). In fact A. ceylanicum,
(Loos 1911) first described from a civet cat in Sri
Lanka was shown by Kannangara and
Karunaratne (14) to have a high prevalence of 92%
in dogs and occurred in greater numbers than
other species of Ancylostoma.
This case is unique in that it is the first time that an
adult Ancylostoma has been seen in the human eye.
It is unfortunate that the mouth end with the teeth
was not available to make a definite identification
of the parasite to the species. Recently diffuse
unilateral subacute neuroretinitis has also been
attributed to Ancylostoma spp. (25). However, the
measurements of the worms pictured in their pub
lication clearly suggest that there are larval stages.
The Ceylon Journal of Medical Science
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