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Summary 
 
We report the case of a 4-year-old boy suffering from a 
cerebral form of toxocariasis. High serum titres of anti-
Toxocara antibodies indicated that the primary infection 
was induced by a high number of Toxocara eggs and that 
the larvae did not penetrate to cerebrospinal fluid due to 
the hematoencephalic barrier. MRI of the patient´s brain 
showed multiple focal lesions spread diffusely in almost all 
parts of the brain, predominantly paraventricularly. These 
might be eosinophil-rich granulomatous infiltrates enclo-
sing larvae. Extensive morphological changes were the 
cause of serious neurological symptoms, most of them 
being reversible after follow-up therapy. Radiology proved 
to be useful diagnostic method, but the specific serological 
assessment had a key role for the final diagnosis.  In con-
clusion, diagnosis of this patient was intracranial primary 
Toxocara infection with central quadruparesis and 
parainfective myocarditis.  
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Introduction 
 
Larval toxocariasis in humans is caused by migrating de-
velopmental larval stage of intestinal parasites of dogs 
(Toxocara. canis) and cats (T. cati). These hosts contami-
nate the environment with eggs of Toxocara parasites that 
develop into the infective stage and, under optimal condi-
tions, survive for long period of time (Uga and Kataoka, 
1995). Soil in parks, playgrounds and sandpits contami-
nated with Toxocara embryonated eggs, both in rural and 
urban areas, represent the main source of human infection 
(Glickman, 1993).  
After ingestion, the eggs hatch in the small intestine, and 

….  
 
the larvae immediately invade blood vessels of the intesti-
nal wall to be transported to organs and tissues (Glickman 
& Schantz, 1981). In humans, migrating larvae cause diffe-
rent forms of disease depending on the site of invasion and 
clinical manifestation (Pawlowski, 2001). The asympto-
matic form occurs after swallowing a small number of 
infective eggs or in older infections. The serology provides 
positive results, but frequently the lack of eosinophilia 
appears (Bass et al., 1987). Covert toxocariasis with 
nonspecific symptomatology is a manifestation of local 
invasion of Toxocara larvae (Taylor et al., 1987). The 
major form of the disease is visceral larva migrans 
syndrome (VLM) accompanied with high titres of specific 
antibodies in serum, increased eosinophilia, hepa-
tosplenomegalia, fever, pulmonary infiltration and other 
signs. This form is most frequent in juvenile patients 
(Pawlowski, 2001).  
According to Pawlowski (2001), two distinct forms of the 
disease are distinguishable – the ocular larva migrans 
(OLM) syndrome and neurological larva migrans (NLM) 
syndrome which are characterised by specific localisation 
of larvae (ocular, cerebral). Cerebral localisation has been 
observed also in other paratenic hosts (e.g. rodents) in 
dependence on age of infection (Dunsmore et al., 1983; 
Hrčková & Velebný, 2001). Clinical signs become evident 
by a massive number of migrating larvae, whereas the 
course of mild infection is mostly asymptomatic (Mag-
nawal et al., 1997). This is one reason for the relative rare 
incidence of the neurological form of toxocariasis in hu-
mans of different age (Holland & Hamilton, 2006). 
 
Case report 
 
This is the case of four-year-old boy who has been living 
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in rural area in a farmer’s house with a garden. He used to 
be in frequent contact with stray cats and dogs.    
The boy was admitted to hospital with a history of fever 
and upper respiratory tract infection two weeks before and 
a short history of spastic contractions of his legs. Loss of 
voluntary movement coordination, deterioration of walk 
and urine incontinence was found on examination. 
A CT scan of the brain was performed on admission. Mul-
tiple hypodense blurred lesions in fronto-parietal region 
were found. Subsequently, the boy developed central quad-
ruparesis falling into coma (responding to pain stimuli). 
Mydriasis was noted when he was transferred to an inten-
sive care unit.  
Laboratory reports showed leucocytosis: 24,2 x 10 9/l (∗ 5.5 
– 15,5), eosinophylia: 49 % (*0 – 6 %), high CRP: 9,8 
mg/l (* < 1), higher level of IgG: 22,9 g/l (* 6,9 – 16,2 ) 
and IgM: 3,1 g/l (* 0,6 – 2,6 ). 
Acute leucaemia was ruled out by cytology and immuno-
phenotypic assessment of bone marrow aspirate. Serology 
for echinococcosis, cysticercosis, toxoplasmosis, amoebia-
sis and borreliosis was negative. Biochemistry, cytology 
and bacteriology of cerebrospinal fluid were negative. An 
ELISA test was performed as was described previously 
(Kinčeková et al., 2006) using excretory/secretory antigen 
from Toxocara canis larvae in a concentration of 5 μg pro-
teins/1000 μl. Very high levels of IgG antibodies (1: 3200) 
as well as IgM antibodies (1 : 1600) were found before 
treatment with the albendazole and declined during follow-
up the therapy. The same test of cerebrospinal fluid was 
negative. 
EEG was diffusely abnormal with slow delta and theta 
activity predominantly frontally on both sides. Repolarisa-
tion abnormalities on ECG were found. T-troponin level 
was high 0.55 µg/ml (* < 0.04). Echocardiography was 
normal. This finding was interpreted as compensated para-
infection myocarditis. Liver ultrasound showed hepa-
tosplenomegaly with no focal lesions. 
Multiple irregular and less defined infiltrates in grey and 
white matter of the brain were found on MRI.  Predomi-
nant localization was periventricular and cortical in frontal 
and occipital regions. The lesions were hypo-intense on T1 
weighted image and showed hyper-intense signal on T2 
and FLAIR images, where confluent pattern with diameter 
up to 1 – 2 cm was observed (Fig. 1a-b). 
The condition was treated by combination of albendazol 
(400 mg/day) and mebendazol (45 mg/kg/day) for 22 
weeks and concomitant medication with a cytoprotective 
drug (trimetazidine hydrochloride, Preductal). The patient 
underwent subsequent rehabilitation, after which he has 
improved considerably, although some quadruparesis was 
still present after 4-weeks.  
The patient was evaluated after three months. Follow-up 
MRI showed 20 – 25 % remission of brain lesions. Low- 
grade central left-sided hemiparesis was found on neuro-
logical assessment. There was light residual tricuspidal and 
pulmonary insufficiency on ECG. Hepatosplenomegaly 
                                                           
∗ reference values 

decreased on US examination. Anti-toxocara IgG and IgM 
antibodies decreased only following several months of 
intensive antiparasitic therapy (Fig. 2). 

 
Discussion 
 
Cerebral Toxocara infections in humans are rare and the 
clinical pattern of neurotoxocariasis may be that of 
eosinophylic meningitis, encephalitis, myelitis, seizures, 
vasculitis or isolated behavioral changes (Vidal et al., 
2003; Marx et al., 2007). A young woman diagnosed for 
neurotoxocariasis (Mizuki et al., 1985) suffered from se-

 
 

 
 

Fig 1. Diffuse, confluent hyper-intense brain lesions were found  
in both gray and white matter. a - MRI T2 weighted sequences; 

b - FLAIR weighted sequences. 
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vere eosinophylic meningitis and the authors suggested 
that the serious course of the disease was due to the immu-
nodeficiency caused by parallel rubella infection. Accu-
mulation of a large number of larvae in a brain occurs 
probably only after high inoculation dose with em-
bryonated Toxocara eggs (Glickman & Schantz, 1981). 
This seems to be also the case in our patient as MRI 
showed multiple focal lesions spread diffusely in almost all 
parts of the brain, predominantly paraventricularly. In 
addition, high titres of specific IgG and IgM antibodies in 
serum are also an indication of intense primary infection. 
The strong correlation between antibody levels to the lar-
val excretory/secretory antigens and infection dose was 
demonstrated experimentally (Havasiová-Reiterová et al., 
1995). However, there was a negative serological response 
in cerebrospinal fluid, suggesting that larvae did not pene-
trate to the brain cavities probably due to the haematoen-
cephalic barrier. Eosinophil blood counts are highly ele-
vated in majority of patients having high IgG titres, but in 
the case of ocular toxocariasis, eosinophilia is present only 
in 10 – 15 % of patients (Gillespie et al., 1993). Only very 
rarely eosinophilia can be found in the cerebrospinal fluid 
(Vidal et al., 2003). MRI examination of our patient re-
vealed multifocal hypo-intense lesions on T1 weighted 
image and hyper-intense signal on T2 type of images, 
where confluent pattern with diameter up to 1 – 2 cm was 
observed. Extensive morphological changes seem to be the 
cause of serious neurological symptoms (Holland & Ha-
milton, 2006) observed in the patient and most of them 
disappeared or diminished during follow-up the therapy. 
Brain lesions represent the host immune response to the 
presence of Toxocara larvae antigens and in the brains of 
experimentally infected animals inflammatory lesions 
comprise mainly of T-lymphocytes, glial cells and minor 
number of eosinophils (Hrčková, 2006).  This is in contrast 
with other infected organs (liver and lungs), where 

eosinophils are the dominant cell type in granulomas. It is 
interesting, that parasite-induced lesions were found 
predominately in the white matter of brain and cerebellum 
(Xinou et al., 2003). In some cases of neurotoxocariasis, 
MRI examination shows vasculitis, which could result in 
the frequent brain strokes (Marx et al., 2007). In our 
patient, neurological symptoms were multiple and variable 
indicating quite extensive morphological changes of brain 
tissue. In severe Toxocara infections in humans, 
myocarditis could be another pathological complication 
and it was described in 10 – 15 % of patients with visceral 
form of disease Kohtaro et al., 2002). Heart tissue damage 
is caused by the enzyme peroxidase released from 
infiltrated eosinophils (Dimayuga et al., 1991), regardless 
of the presence or absence of larvae. In our patient EKG 
examination showed re-polarized changes and arythmia 
and serum troponine levels were also significantly 
elevated, therefore specific treatment was added to anti-
parasitic therapy. Other examinations did not show 
pathological changes of the heart. Treatment of patients 
with severe Toxocara infection requires long-lasting ad-
ministration of anthelmintic drugs of which benzimidazole 
carbamates are the most effective (Magnaval, 1994). How-
ever, the effect of therapy can be assessed indirectly, from 
diminishing clinical symptoms and serological parameters.  
After four weeks of drug administration, both IgG and IgM 
antibody levels declined gradually within six months of 
follow-up. Middle titres of IgG antibodies persisted, 
although eosinophilia dropped down and myocarditis im-
proved. We conclude that in case of rare cerebral toxoca-
riasis, definitive diagnosis can hardly be found from the 
patient´s nonspecific neurological symptoms and 
radiodiagnostic (MRI, CT) examinations. This is only 
possible after serological examination of serum and/or 
cerebrospinal fluid for the presence of specific anti-
toxocara antibodies. 

 
 

Fig.2. Titres of anti-Toxocara IgG and IgM antibodies during drug administration and follow-up therapy. 
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