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REVIEW

FORMS OF OCULAR LARVAL TOXOCARIASIS IN 
CHILDHOOD. A REVIEW

SUMMARY
The aim of this paper is to present an outline of forms of ocular manifestations of visceral larva migrans in children, as illustrated by the extensive 
photographic documentation. Ocular larval toxocariasis (OLT) has various clinical manifestations even in childhood age, in which age representation 
has an influence. The most common is presence of peripheral granuloma of the eye, frequently with a tractional vitreal streak leading from the retinal 
periphery to the optic nerve papilla. This is followed by granuloma of the posterior pole of the eye, usually reaching from the macular landscape to the 
central retinal periphery, always with vitritis. In children OLT may be manifested also in affliction of the optic nerve (cystic granuloma of the head of 
the optic nerve or neuropathy with vitreal reaction), fulminant endophthalmitis and in rare cases also diffuse chorioretinitis. The diagnosis rests upon 
a clinical ophthalmological finding, as well as laboratory examination of the levels of antibodies with potential eosinophilia. Histological examination 
may demonstrate spherical polypoid ossification in the choroid at the posterior pole of the eye as a consequence of fibrotisation and calcification, 
proceeding from the surrounding area of the absorbed larva. General combined treatment with antihelminthics and corticosteroids is arduous and 
does not always produce the desired effect in the sense of a satisfactory improvement of visual acuity. In differential diagnostics, manifestations of OLT 
in small children are still associated with retinoblastoma and a clinical picture of other intraocular diseases.
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INTRODUCTION

Manifestations of larval toxocariasis are triggered in hu-
mans by third-stage larvae predominantly of dog roun-
dworms (Toxocara canis) or cat roundworms (Toxocara 
cati). The pathology has a number of clinical forms. After 
infection, visceral, ocular or mixed forms may appear. Ano-
ther form is covert, which is subclinical and probably the 
most common. These adult roundworms (nematodes) live 
in the small intestine of dogs and cats. After copulation, 
their females release eggs daily into the contents of the in-
testines. After defecation, under favourable climatic con-
ditions larvae develop in soil substrates or in water, where 
they can survive. This is therefore an omnipresent parasi-
te [1]. From this there ensues the problem of geophagia 
in the case of children who may become infected in this 
manner, since the presence of eggs or larvae was found in 

10–30% of soil samples in locations of both public parks 
and children’s playgrounds [2]. Another possible cause of 
infection is the ingestion of larvae or eggs in insufficiently 
cooked meat of infected animals. After ingestion, the lar-
vae may attack the parasite’s host, i.e. humans, since they 
are released from mature eggs in the digestive tract. They 
do not develop further here and penetrate from the small 
intestine into the blood stream. Through the bloodstream, 
but also by means of their own migration, they may pene-
trate into various organs, including the eye [1].

Larvae were first detected by H. Wilder in 1950 upon an 
analysis of 46 enucleated eyes of children with retinob-
lastoma, pseudoglioma and unclear endophthalmitis. In 
24 of them he detected larvae or larval capsules of roun-
dworms accompanied by the presence of eosinophils [3]. 
Two years later, P.C. Beaver et al. detected toxocariasis as 
an intestinal parasite of dogs and cats in connection with 
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a human pathology, which they termed visceral larva mi-
grans (VLM), accompanied by eosinophilia [4]. In 1956 R.L. 
Nichols reviewed the histological preparations of H. Wilder 
and identified the majority of larvae as Toxocara canis [5]. 
A detailed examination of inflammatory intraocular lesi-
ons demonstrated granulomas with the presence of eosi-
nophils, as well as epithelioid cells, plasmocytes, macroph-
ages, polymorphonuclear leukocytes and fibroblasts [6].

The first reports of probable occurrence of the ocular 
form of larval toxocariasis (OLT) in Czechoslovakia appe-
ared at the turn of the 1970s [7–10]. A fundamental wa-
tershed in the diagnosis of larval toxocariasis in the Czech 
Republic was brought about by the introduction of mo-
dern serological methods at the end of the 20th century, 
in connection with the spouses M. Uhlíková and J. Hübner, 
whose studies remain highly significant to this day [11–
14]. This fact was reflected in several articles which were of 
fundamental importance in Czech and Slovak ophthalmo-
logy at the beginning of this century. Above all this con-
cerns an analysis of forms of OLT with regard to seeking 
their causes and the manner of ocular affliction, including 
the frequency of ocular affliction and the importance of 
serological diagnosis in differential diagnostic considerati-
ons [1]. In addition, there was the possibility of toxocariasis 
from the fluid of the anterior chamber of the eye [15], or 
the significance of pars plana vitrectomy (PPV) in its dia-
gnosis [16]. The first two studies were not accompanied by 
photographic documentation of OLT, while the third stu-
dy, together with a chapter in the monograph “Uveitides”, 
presented images of peripheral granuloma [17]. Individual 
forms of OLT do not differ according to the age of affliction 
and have their clinical characteristics according to localisa-
tion. The prevalence of OLT is stated at 9.7 cases per 100 
000 schoolchildren, incorporating definitive and highly 
suspected manifestations of this parasitic infection [18].

Systemic manifestations of VLM
Systemic visceral infection has generally known symp-

toms of inflammations, namely fever and nausea, as well as 
cough, but the majority of patients are asymptomatic [6]. 
Children also manifest lymphadenopathy or hepatospeno-
megaly, as well as altragia and arthritis [19], or abdominal 
pains and loss of appetite [20]. There are also non-specific 
symptoms associated with the central nervous system: 
drowsiness or conversely hyperactivity [19], and above all 
headaches [19,20]. The possibility of parasitic pathology is 
considered in the case of higher eosinophilia, which may be 
20–80%, upon a background of concurrent increased lym-
phocytosis within the values of several thousand, mainly in 
the first months of the illness. The number of ingested ma-
ture eggs, together with the current immune condition of 
the host, then evidently determines the severity and scope 
of the clinical symptoms of larval toxocariasis. A severe ge-
neral course of VLM upon a background of myocarditis or 
affliction of the central nervous system, incorporating focal 
and generalised seizures with co-participation of excessive 
immunological response to parasitic infection, may even 
lead to fatality [6]. In children the visceral form is far more 

common, OLT represents only 5% of cases [20]. To date opi-
nions differ regarding the cause of ocular affliction. In the 
case that the individual does not develop sufficient immu-
nity, the larvae may migrate freely through the bloodstre-
am without any especial limitation. For the clinical picture 
it is decisive as to whether they penetrate from the retinal 
artery or through the choroidal capillaries [21]. Histologi-
cally, direct invasion by Toxocara larvae was confirmed for 
the peripheral vitreoretinal form of the pathology [12]. The 
inflammatory reaction of intraocular tissues itself is most 
probably triggered by sensitisation of the host to secreti-
ons excreted by the larvae or larval antigens which are re-
leased from decaying or dead larvae, which may also be a 
consequence of treatment [6]. Following recognition of the 
antigen nature of the roundworm, a defensive immune re-
action of the immune complex and late cellular mechanism 
is triggered, contributing to the destruction of the larvae. 
It is the release of additional antigens that accentuates a 
further immune response beneath an image of inflamma-
tory granulomatous uveitis [22]. In the case of solitary OLT, 
eosinophilia does not exceed 5–7%, and the number of lym-
phocytes is generally within the norm, the levels of antibo-
dies are generally low to potentially medium. Higher values 
then indicate the mixed form [1].

Clinical picture of OLT
Ocular manifestations are generally unilateral, re-

gardless of whether this concerns the right or left eye [23], 
an important diagnostic symptom in connection with a 
deterioration of visual acuity (VA), which the patient may 
not always be aware of in the initial stages. Bilateral afflicti-
on is rare, but possible. Patients are prompted to visit a do-
ctor only after a fundamental deterioration of vision due to 
vitreous manifestations. In children this may be strabismus 
due to a deterioration of VA or leukocoria. OLT is stated as 
one of the possible causes of posterior uveitis in the child 
population with regard to the aforementioned geophagia 
in 3–18% of cases. In the Czech population there is sub-
stantial affliction of the adult population. Out of a cohort of 
182 patients with ocular manifestations, children aged up 
to 15 years constituted only 6 % of cases, whereas the age 
group of 36 to 75 years represented 73% [1], which corre-
sponded also to the representation of the visceral form in 
the Czech Republic [13]. Boys are afflicted more frequently 
than girls. A different age representation is stated for the 
three basic forms of ocular affliction: for fulminant endo-
phthalmitis this is the age range of 2–9 years, when it is 
most severe. Granuloma of the posterior pole of the eye 
has its main representation within the age range of 6–14 
years. The most common manifestation of this parasitic 
infection is peripheral granuloma, which belongs to the 
image of OLT primarily in adulthood [2,17]. The frequen-
cy of representation of peripheral granuloma in children 
is around 60% [25,26], and is generally stated without age 
difference at 44% [6,25]. The actual granuloma masses of 
OLT are highly reflective and confirm close contact of the 
vitreous membranes with the retina [26]. The response to 
infiltration by larvae (a number of larvae are presumed, not 
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only one) is massive local inflammation in the form of gra-
nuloma of a whitish colour, which incorporates affliction 
of the retina and peripheral vitreous. An important factor 
for the possibility of occurrence of granuloma of toxocara 
etiology is anamnestic data concerning the consumption 
of raw meat, which applies mainly to adult patients [27,28].

Peripheral granuloma is manifested in parasitic afflicti-
on in the periphery of the ocular fundus, in which it is not 
entirely clear as to why toxocara larvae have an apparent 
preference for this localisation. It may reflect the local reti-
nal and choroidal vascular microanatomy with regard to 
the fact that the majority of the spreading of this parasite 
is initially haematogenous. Inflammation may be diffuse 
(Figure 1 – left) and may resemble the “snowbank” that is a 
classic manifestation of pars planitis, which may present a 
differential diagnostic problem. The vitreous membranes 
often surround the actual granuloma around the circum-

ference and enter deeper into the vitreous body and are 
less frequently in a transvitreal direction. The contraction 
of these membranes subsequently generates traction in 
the form of a radial retinal falciform fold. The granuloma 
may thus extend from the periphery to the optic nerve pa-
pilla (Figure 1 – right). Many peripheral lesions, primarily 
nasally, are asymptomatic. It is only vitreous inflammato-
ry reaction or retinal traction with affliction of the macula 
that may lead as far as retinal detachment. The inflamma-
tory process itself is then detected in a diagnostic analysis.

Granuloma of the posterior pole of the eye may be loca-
lised anywhere on the posterior pole, mainly tending to 
be in a subfoveolar (Figure 2 – left) or juxtapapillary positi-
on (Figure 2 – right). It constitutes a granulomatous mass 
mostly with a size of one papillary diameter, although it 
may also be larger. Its colour is generally whitish or grey-
ish-white. A long-term persistent process may lead to se-

Figure 1. Left: Diffuse peripheral vitreoretinal inflammation of toxocara etiology
Right: Tractional vitreous streak of toxocara granuloma extending from the retinal periphe-
ry to the optic nerve papilla

Figure 2. Left: Toxocara granuloma with subfoveolar location inducing CME
Right: Toxocara granuloma with juxtapapillary location accompanied by pronounced vitritis
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condary atrophy or conversely to hyperplasia of the retinal 
pigment epithelium. It is accompanied by vitritis of varying 
scope, from minimal to massive, with the formation of pre-
retinal membranous structures (Figure 3 – left). Granulo-
ma of the posterior pole may be localised without contact 
with the macular region or optic nerve, potentially also 
with a larger diameter (Figure 3 – left), which necessitates 
differential diagnostic contemplation in relation to retino-
blastoma. In small children its detection is mostly as late as 
in connection with the development of strabismus due to 
deprivation of VA, or upon a determined deterioration of 
vision within the framework of preventive examinations. 

Affliction of the optic nerve represents a clinical picture 
of neuropathy accompanied by veitreoretinal reaction in 
its surrounding area (Figure 4) or a cyst in the region of 
the head of the optic nerve (Figure 5). The image of to-
xocara optic neuropathy may be different; it is a painful 

acute inflammatory neuropathy or sectoral edema, or a 
diffuse edema mostly with peripapillary infiltration. 

Endophthalmitis of toxocara etiology may also be accom-
panied by a painful condition and an image of mixed injecti-
on on the eyeball at the onset of the pathology. The reaction 
in the anterior chamber is often minimal, but in rare cases it 
may be manifested even in hypopyon or an occlusive fibrin 
membrane in the pupil. The fundamental image represents 
a cellular reaction in the vitreous body, rendering differen-
tiation of the ocular fundus impossible (Figure 6 – left), up 
to an image of leukocoria. On ultrasound imaging (US) irre-
gular hyperechogeneity of the vitreous body is present in 
toxocariasis, conditioned by cellular infiltration, and a dense 
fibrous streak of vitreoretinal traction can be detected, ex-
tending from the central region to the periphery (Figure 6 
– left), which represents a further differential diagnostic pro-
blem in relation to retinoblastoma.

Figure 3. Left: Toxocara granuloma lying above the optic nerve papilla and macular region 
with preretinal membranous structures and vitritis
Right: Extensive whitish toxocara granuloma extending from the macular area into the 
upper central periphery of retina with vitritis

Figure 4. Left: Cystic granuloma of the optic nerve papilla of toxocara etiology with vitre-
ous streaks before general therapy
Right: Cystic granuloma of the optic nerve papilla of toxocar etiology with capillaries on its 
surface six months after combined treatment
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Diffuse chorioretinitis is considered as another possi-
bility of OLT, despite the fact that this has not been con-
vincingly identified. Its images include diffuse unilateral 
subacute neuroretinitis (DUSN), which usually leads to se-
vere loss of sight, and in addition this infection may also 
have an impact on the other eye. Diffuse chorioretinitis or 
DUSN is rare, characterised by the form of individual small 
whitish-yellow lesions of the centre and central periphery 
(Figure 7), with potential edematous affliction of the optic 
nerve papilla. It is speculated that its cause may be subre-
tinal meandering migration of larvae, with regard to iso-
lated observations [6]. All indications are that it is caused 
by a sole unidentified worm, but to this day only a small 
number of roundworms have been determined in eyes 
afflicted by this condition [29]. As a result, mixed form of 
toxocariasis could apply here in the case of high levels of 
antibodies, in which an inflammatory reaction in the inte-

raocular tissues ensues from sensitisation of the host by 
larval antigens distributed through the bloodstream [1]. 
Bilateral affliction has also been documented in a ten-year-
-old Brazilian girl. Roundworms with a size of 500–660 µm 
were discovered in both eyes, in the superior and inferior 
temporal quadrant of the retina respectively [30]. 

Affliction of the anterior segment ranks among rare 
observations pertaining only to adult patients, since this 
has not been recorded in children. The passage of a larva 
via the arteries of the corneoscleral limbus into the clear 
cornea has been described [6], which may trigger scleri-
tis and keratitis in the initial stages of the pathology [1]. A 
significant observation of a larva in the lens was made by 
the Czech professor Karel. The development of peripheral 
chorioretinal granuloma was described in the first phase 
of the pathology in a young woman, and it was only sub-
sequently that a larva was observed several times in the re-

Figure 5. Left: Image of toxocara neuropathy with vitreoretinal reaction in the vicinity be-
fore general therapy
Right: Significant cicatricial retinal changes with optic nerve papillary atrophy and residues 
of vitreous membrane one year after combination treatment

Figure 6. Left: Opacites of vitreous body of toxocara etiology visible retrolentally
Right: Ultrasound image of toxocara endophthalmitis with inflammatory conglomerates of the vitreous body and tractional 
streak running from the papilla to the periphery of retina
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gion of the pupil, beneath the anterior and posterior lens 
capsule, even despite intensive treatment with antihel-
minthics [31]. To date, no potential independent affliction 
of the conjunctiva has been demonstrated [6]. 

Differential diagnosis of OLT in children 
In small children OLT represents a fundamentally signi-

ficant differential diagnostic problem, simulating retino-
blastoma. Further pathologies which have an image of 
leukocoria must be excluded: persistence of primary hy-
perplastic vitreous (PHPV) in 19% of cases, cicatricial form 
of retinopathy of prematurity in 13.5% and also congenital 
disorders of the posterior pole of the eye. These conditions 
include coloboma of the choroid and optic nerve in 11.5% 
of cases, Coats disease in 6% and Weve syndrome in 5.5%. 
Posterior uveitides are also of differential diagnostic signi-
ficance in 16.5% of cases, of which OLT as a separate unit 

constitutes 9% [32]. These pathologies continue to be a 
diagnostic problem [33]. Differential diagnosis [2,6,34,35]: 
The first two stated pathologies have their anamnestically 
substantiated origin already at birth. PHPV is associated 
with a clinical picture of microphthalmia, frequently ac-
companied by cataract and above all retrolenticular ma-
sses, all of which should be diagnosed in the first months 
after birth. Cicatricial form of retinopathy of prematurity 
represents a bilateral pathology with a clear anamnesis 
of premature birth and postnatal care. In the case of both 
pathologies, US detects funnelled retinal detachment or 
fibrous streaks extending from the optic nerve papilla. 
Coats disease does not have vitreoretinal membranes in 
the clinical picture, the vitreous is clear, on the ocular fun-
dus it is possible to detect crystals of cholesterol and po-
tentially teleangiectasia. US detects subretinal exudation. 
Familial exudative vitreoretinopathy (Weve syndrome) is 

Figure 7. Left: Clinical picture of infiltration of the central region of the posterior pole of the eye upon DUSN toxocara etiology
Centre: Single chorioretinal scar v.s. after tapeworm on average 1 PD with pigment traction in the temporal periphery 
after combined treatment
Right: Mapped yellowish retinal scarring accompanied by partial optic nerve atrophy six months after combined therapy

Figure 8. Left: Phthysis of bulbus after toxocara inflammation
Right: Ossified cyst after tapeworm in the choroid, HE, magnification 20x
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characterised by a retinal falciform streak, similar to peri-
pheral granuloma in OLT. This represents a bilateral auto-
somal dominant pathology, frequently accompanied by 
microphthalmia. The differentiation of this manifestation 
of OLT from retinoblastoma, the most common malignant 
ocular pathology in small children, is of fundamental im-
portance. Here also US may be of assistance, since by con-
trast with retinoblastoma it does not confirm calcifications 
in toxocariasis, though their absence does not exclude the 
possibility of a tumour. As a result, toxocariasis still remains 
a masking diagnosis of this tumour, which is sometimes 
detected only histologically, following enucleation. OLT 
results in the formation of granulomas or eosinophilic 
pseudoabscesses, with the possibility of tractional retinal 
detachment accompanied by subretinal fluid. The retinal 
pigment epithelium atrophies, with breach of the Bruch’s 
membrane [6]. It is only later that the remodelling of gra-
nulomas through their progressive fibrosis to calcification 
is manifested [36], which is confirmed by the finding from 
the enucleated eyeball due to phthisis (Figure 8 – left) ge-
nerated by toxocara inflammation. Spherical ossification 
with a diameter of approx. 8 mm localised in the choroid, 
with polypoid prominence into the vitreous cavity in the 
originally formed inflammatory infiltrate (Figure 8 – right). 

In differential diagnostics, examination of the chamber 
fluid may be of assistance, in retinoblastoma lactate de-
hyrogenase is detected [37], whereas in toxocariasis its 
antibodies are present [15,16]. 

Laboratory diagnosis of OLT 
For confirmation of the diagnosis of toxocariasis, in the ini-

tial stages it was of decisive importance to detect and locate 
a larva in a fragment of tissue. It was not until as late as the 
1970s that the use of serological diagnosis commenced, 
which used antigens prepared from adult worms but did 
not produce satisfactory results. Finally in 1975 De Savigny 
prepared an excretory-secretory antigen (ESA) produced by 
live larvae. This antigen was highly genus-specific and was 
used in an ELISA (enzyme-linked immunosorbent assay) re-
action for individual forms of larval toxocariasis [1]. A titre 
of 1:8 is already sensitive for OLT [2,38] if the clinical ocular 
finding corresponds thereto, though on the other hand it 
is necessary to be aware that there is a 55–80% prevalen-
ce in the child population, which does not render this dia-
gnosis entirely specific [6]. The antibody background in the 
population is stated within the range of 40–80%. A level of 
antibodies higher than 1:32 is now sensitive for detection 
of toxocariasis in 78% of cases [38]. The National Referen-
ce Laboratory for Tissue Helminthiasis at the IPME (Institute 
of Postgraduate Medical Education) in Prague compiled its 
own modification [13], in which the results are expressed by 
optic density, which is evaluated as negative up to 0.4, and 
within the range of 0.4–0.5 as borderline. Values of 0.5–0.9 
are assessed as low positivity, 0.9–1.2 as medium and above 
1.2 indicates high levels. At the same time, they use an avidi-
ty test (expressing the strength of the connection between 
the given serum sample and the multivalent antigen) of IgG 
in order to determine the probability of fresh infection in 

the case of a low level, or infection of a longer-term dura-
tion in the case of a high level [7]. An integral component 
of the diagnosis is a comparison of levels of antibodies in 
serum and in intraocular fluids. The use of the “Goldman-
n-Witmer coefficient” (GWC) assists in the confirmation of 
OLT, since the formation of intraocular specific IgG anti-
bodies is presumed. However, no systematic evaluation of 
GWC application exists in immunological diagnosis [39]. 
Positivity is assumed of at least 1.4 times for the level in the 
intraocular fluid in comparison with serum. Czech authors 
have demonstrated a similar level of IgG toxocara antibo-
dies in serum and the vitreous body or higher. Furthermo-
re they have recorded the presence of eosinophils in the 
vitreous body, by contrast with serum [16]. Slovak authors 
have confirmed the positivity of toxocara antibodies in the 
chamber fluid in fewer cases than positivity in serum [15], 
which did not exclude the possibility of mixed form [9]. A 
higher yield of the GWC has been demonstrated in children 
than in adults and may be useful if posterior uveitis or vitritis 
of unclear etiology is discovered in the patient. Serological 
screening is only of informative value for the actual diagno-
sis of this parasitic pathology [40]. High production of speci-
fic IgG antibodies within the framework of the GWC was in 
correlation with the production of non-specific IgE [39]. In 
children the diagnosis of larval toxocariasis was supported 
by a finding of higher eosinophilia and hypergammaglo-
bulinaemia E. The younger the child, the higher the levels 
were [20]. It was precisely high eosinophilia that was in first 
place in indicating the possibility of diagnosing toxocariasis, 
out of 1000 examined patients it was present in one half, 
and only next in order were allergic illnesses and secondary 
reactions to medications [41]. A correlation between high 
eosinophilia and positivity of toxocara IgG antibodies by 
the ELISA method confirmed their high statistically signi-
ficant representation in contrast with absent pathological 
eosinophilia [42]. In patients with eosinophilia above 10%, 
toxocara IgG antibodies were positive in 30% of cases using 
the ELISA method, whereas using the western blot method 
they were positive in practically 50% [43]. For the diagnosis 
of OLT, a significant role is played by the clinical experience 
of the ophthalmologists, but this must always be suppor-
ted by auxiliary diagnostic methods [19]. In affected adult 
patients the presence of eosinophilia aided the diagnosis, 
and in ELISA only anmnestic values of IgG were present, 
with verified anamnestic data on the ingestion of raw meat 
[27]. In an adult woman following ingestion of raw meat, an 
edema of the optic nerve papilla was also detected due to a 
deterioration of vision, with a cystic lesion with peripapillary 
serous retinal detachment. Eosinophilia and serum positivi-
ty of IgG assisted in confirming toxocara etiology [28].

Treatment of OLT
OLT can be treated conservatively or surgically, depen-

ding on the severity of the intraocular inflammation. Medi-
camentous therapy is the first choice for the treatment of 
an active inflammation, according to the current standard 
by corticosteroids. These serve for reducing vitreous opaci-
ties and the formation of membranes. The role of antihel-
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minthic therapy for OLT remains controversial, because no 
randomised controlled trials have been conducted on the 
use of antihelminthic substances, either intraocular phar-
macokinetic or pharmacodynamic. Studies for systemic to-
xocariasis are used as the basis. The foundation of treatment 
constitutes benzimidazole derivatives. Albendazole (20 mg/
kg/day) is administered for a period of 1 to 2 weeks, which 
strongly inhibits the migration of larvae. In general, alben-
dazole is administered for the treatment of OLT in a dose 
of 400 mg twice per day for children, and 800 mg for adults 
[17,38], for a period of up to 3 weeks. Albendazole appears 
to be more effective than thiabendazole (50 mg/kg/day), 
which is recommended only for a period of 3–7 days [38]. 
Furthermore, albendazole is the only antihelminthic drug 
that acts against all the developmental stages of roundwor-
ms (egg, larva and adult worm). The mechanism of effect 
presupposes the degeneration of microtubules of the intes-
tinal cells of worms, and simultaneously reduces the forma-
tion of ATP (adenosine triphosphate), by which it exhausts 
energy and reduces their motility. It thereby also kills adult 
roundworms. Thiabendazole inhibits fumarate reductase, 
which reduces the absorption of glucose. Fumarase is a ter-
minal acceptor in the metabolism of roundworms, but not 
in mammals [44]. The role of antihelminthic therapy alone 
on OLT remains unclear, since it has not been demonstrated 
that it could kill larvae by itself. Furthermore, clinical resul-
ts have demonstrated that combined therapy of generally 
administered antihelminthics and corticosteroids is more 
successful than therapy by corticosteroids alone, since it 
reduced the incidence of recurrence of inflammation. The 
two therapeutic procedures did not differ in their impact 
on improvement of vision. The fact that the death and bre-
akdown of the larva may trigger a subsequent inflammatory 
reaction, which is suppressed by corticosteroids, is an argu-
ment in favour of the concurrent use of corticosteroids [38]. 
The success of diagnosis and treatment has been confirmed 
by a decrease in the level of toxocara IgG antibodies (ELISA) 
in serum [45]. By contrast, persistent higher titres of IgG in-
dicated ineffective treatment of concurrent infection, requi-
ring a change thereof [21]. In the case of positivity of the IgE 
level and its monitoring, it was possible during the course 
of treatment to point to a therapeutic effect in the case of 
a decrease [38]. A positive response to treatment with anti-
helminthic drugs was accompanied by a reduction of eosi-
nophilia, which confirmed the diagnosis of toxocariasis [41]. 
Combined treatment with systemic corticosteroids and an 
antihelminthic drug produced a definite improvement of 
VA and the clinical introacular finding upon affliction of the 
optic nerve [28]. Despite the fact that no standardised para-
meters of the dose, duration and method of administration 
exist, the majority of authors prefer combined therapy [19]. 
Localisations of OLT granuloma in the periphery and on the 
posterior pole could be influenced by treatment. Baseline 
VA was always better in the case of peripheral granuloma, 
but after treatment there was no significant difference 
between both localisations of the inflammation [44]. The 
role of medicamentous therapy has its limits. Retinal de-
tachment, epiretinal membranes and persistent vitreous 

opacities are indications for PPV, which applies above all in 
the case of adult patients. The greatest effectiveness was 
achieved in the case of vitreous opacities, and the least in 
the case of retinal detachment. PPV nevertheless brought 
about a stabilisation of visual function [38], sometimes also 
an improvement thereof upon the removal of inflammatory 
agents in the vitreous and verification of the diagnosis by 
analysis of the vitreous for toxocara antibodies [16]. The 
majority of operators incline towards leaving the granulo-
ma in place, since it is generally firmly attached to the retina 
and its removal could cause damage thereto [16]. Overall, 
a surgical procedure individually helped [19] in approxima-
tely one half of cases, also in macular traction [46]. A larva 
localised subretinally was liquidated with the aid of an ar-
gon laser in the case of DUSN [30], and intravitreally applied 
ranibizumab was effective in the treatment of secondary 
neovascularisation in OLT [47]. Both therapeutic procedures 
were applied in children aged around ten years. 

Prevention
In a situation where there is insufficient knowledge con-

cerning OLT, it is important for the prevention of this patho-
logy to raise the public awareness regarding toxocariasis, 
and thereby bring about a reduction of the possibility of 
exposure thereto in humans. In order to reduce the risk of 
infection, it is above all necessary to understand the sour-
ce of transmission. Direct contact with untreated infected 
puppies was previously considered an important source 
of transmission, but with regard to the percentage afflic-
tion of dogs by toxocariasis this has not been sufficiently 
explained. By contrast, accidental ingestion of eggs within 
geophagia is of fundamental significance for toxocariasis 
in children. It is therefore hugely important to ensure the 
prevention of the possibility of ingesting eggs or larvae. 
Good hygiene, as well as washing and wiping of hands be-
fore eating in exposed locations are important. This applies 
to sandpits, outside playgrounds and parks, which may be 
contaminated. Fencing off of children’s playgrounds and 
sandpits also helps prevent the possibility of contamination 
if dog owners respect such regulations, in addition to which 
they should clean up their pets’ excrement. In adult patients 
the main risk is represented by insufficiently cooked meat 
and consumption of raw beef, above all liver.

CONCLUSION

In addition to the aforementioned comprehensive clini-
cal analysis of the issue in question, the main emphasis of 
this communication is placed on the photographic docu-
mentation of clinical findings of OLT of the posterior pole 
of the eye only in children. Individual clinical pictures indica-
te the variety of intraocular manifestations of this parasitic 
infection. In differential diagnostics, manifestations of OLT 
in small children continue to be connected primarily with 
retinoblastoma. Treatment is arduous and does not always 
produce a desirable effect. As a consequence, prevention of 
the possibility of ingestion of eggs or larvae, leading to the 
formation of granulomas, is of the utmost importance.
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