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SUMMARY — The authors describe the epidemiological findings related to human taeniasis 

and cysticercosis, and swine cysticercosis in two small rural communities, Postinho ( P ) and 

Tigre ( T ) , of South Brazil. The prevalence of epilepsy was 2.04% ( P ) and 2.25% ( T ) . 

The prevalence of neurocysticercosis was 0.47% ( P ) and 0.93% ( T ) , and prevalence of swine 

cysticercosis was 12.8% ( P ) and 27.8% ( T ) . Taenia sp. infestation wis detected in 4.3% 

( P ) and 4.6% (T) of stool examinations. The hyperendemic human taeniasis and cysticercosis 

and swine cysticercosis seems to be related to poor hygienic habits of the population, and 

the free access to human excreta by the pigs. 

Neurocisticercose: um estudo epidemiológico em duas pequenas comunidades rurais. 

RESUMO — Os autores relatam os resultados de estudo epidemiológico sobre cisticercose 

humana e suína em duas pequenas comunidades rurais do Paraná: Postinho ( P ) e Tigre 

( T ) . A prevalência de epilepsia foi de 2,04% ( P ) e 2,25% ( T ) . Neurocisticercose foi diagnos­

ticada em 0,47% ( P ) e 0,93% ( T ) da população. Cisticercose foi observada em 12,8% ( P ) 

e 27,8% ( T ) no rebanho suíno. Exames parasitológicos foram positivos para Taenia sp. em 

4,3% ( P ) e 4,6% ( T ) . A infestação humana e suína hiperendêmica nessas comunidades 

parece estar relacionada aos precários hábitos higiênicos e às condições sanitárias da 

população, além do regime de criação solto dos suínos, permitindo seu livre acesso aos deje­

tos humanos. 

Cerebral cysticercosis is a complex and heterogeneous infestation of the central 
nervous system (CNS) due to Cysticercus cellulosae, the larval stage of Taenia solium. 
It is the most common parasitic infestation of the CNS in man and represents a 
serious health problem in many developing countries 6,7. in countries of high preva­
lence, cerebral cysticercosis may be a major cause of epilepsy 2,9,11,22. This disease 
is acquired through the ingestion of Taenia solium eggs. Autoinfestation although 
controversial, is another postulated mechanism of cysticercosis. The prevalence of 
neurocysticercosis is reportedly high in countries where the consume of infested pork 
is high, with a consequent high prevalence of taeniasis. Poor hygienic habits seems 
to be an essential factor for further contamination of water and/or food u.27,28. 

In this report, the authors present the results of the first part (Diagnosis of the 
Situation) of a Pilot Program for the Control of Human Taeniasis and Cysticercosis 
in two small rural communities of South Brazil. 
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MATERIAL AND METHODS 

A Pilot Program for the Control of Human Taeniasis and Cysticercosis in the State 
of Paraná was planned by the Secretaria de Estado da Saúde, Estado ãy Paraná, Fundação 
Caetano Munhoz da Rocha, in July 1987 and put into action the next month. Two small 
rural communities, Tigre (Rio Branco do Sul, P R ) and Postinho (Tijucas do Sul, P R ) (Fig. 
1), were elected for this Program due to the following criteria: (1) creation of pigs in 
complete freedom; (2) average population of 500 inhabitants; (3) basic sanitary deficiencies; 
(4) high prevalence of pork cysticercosis (more than 5%); (5) high prevalence of human 
taeniasis (more than 1%). An explanation about the goals of the Project was given to the 
population. The physical and sanitary characteristics of each community were thoroughly 
evaluated by sanitary technicians. The prevalence of swine cysticercosis was evaluated 
through the slaughter and necroscopic examination of 5% of the total swine population of 
the communities. Positive stool examinations include the presence of eggs of plathelmints 
and helminths, and the finding and identification of protozoa. Environmental contamination 
by Taenia sp. eggs and enteric parasites were evaluated through parasicological examination 
of soil and vegetable samples, collected around the houses. 

All members of the communities with complaints of headache, epilepsy and/or related 
neurologic symptoms/signs were refered by a general physician tc the Serviço de Neurologia, 
Centro de Saúde Metropolitano, in Curitiba. These patients were submitted to anamnesis, 
complete physical and neurological examination (W.O.A.) . The diagnosis of epilepsy was 
given to patients with generalized or partial seizures and who had two or more seizures. 
Febrile convulsions were excluded. All the epileptic patients and other patients with a 
specific indication were submitted to CT scan examination. CT scan examinations were 
performed in two services of computerized tomography with recognized experience in the 
neuroradiologica! diagnosis of cysticercosis 14,15. All patients with tomographic diagnosis of 
cysticercosis were submitted to spinal tap. Cerebrospinal fluid (CSF) examination included 
immunofluorescence test for cysticercosis (Mrs. Elvira Doi, Laboratório Clínico do Hospital 
de Clínicas da Universidade Federal do Paraná). Electroencephalograms (EEG) were per­
formed in all epileptic patients and in other patients with some specific indication. The 
EEG were recorded for at least 30 min and included the response to hyperventilation. 
The results were computed as normal or abnormal. The last term included any abnormal 
electroencephalographic activity, epileptiform or not. 



RESULTS 

Characteristics of the two rural communities are Riven in table 1, including the results 
of stool examinations. In table 2 are showed data related to pig creation and consume 
of pork. 

A total of seventy patients were thoroughly evaluated, 30(4.7%) from Postinho and 
40(7.5%) from Tigre (Table 3). Of 36 CT scans, 9 (25%) were abnormal. In 8 patients the 
CT scan disclosed the presence of multiple calcifications compatible to neurocysticercosis. 
Arachnoid cyst of the sylvian fissure was found in one patient. Viable cysticercotic cysts 
or hydrocephalus were not observed in any patient. Spinal rap was performed in these 9 
patients. CSF examination was normal in all of them. Only one patient, with multiple 



nodular calcifications, had a positive CSF indirect immunoflucrescent reaction for cysti-
cercosis (1/40). EEG were performed in 35 patients. In 7 patients, epileptiform activity 
was found. Five patients suffered epilepsy and the other two complained only of headache 
and denied any convulsive episode. Neurologic examination was normal in all patients with 
the exception of one, with severe mental retardation. 

In around half of the properties, pigs with cysticercosis were slaughtered: Tigre 
39(51.3%); Postinho 66(56.4%). Most of this meat was consumed by the communities: Tigre 
25(64.1%); Postinho 41(62.1%). The properties have a latrine ir. a different proportion in 
the two communities (Postinho 77.9%; Tigre 44.6%) (p<0.05), but in f>oth communities the 
habit to defecate outside the latrines was equally land highly prevalent (Postinho 66.2%; 
Tigre 77.0%). For this reason, and due to the system of free creation of animals, the pigs 
frequently have access to the human dejects in the properties and/or in the neighbourhood 
(Postinho 95.2%; Tigre 94.7%). The provision of water for human use and for the pigs 
was not protected in any property (100%). 

A good part of the properties have a vegetable garden for its own use (Postinho 
84.6%, Tigre 692%), and here, again the source of water for irrigation was not protected. 
In table 4 is showed the degree of contamination of the soil and vegetables in both 
communities. Only the most important species of enteric paras'.tes and protozoa are depicted. 
A higher proportion of positive parasitological examinations in the soil is observed in Pos­
tinho, due the more frequently detection of other enteric parasites eggs (e.g., Strongyloides 
stercoralis) and protozoa. Taenia sp. eggs occurred with the same frequency in both 
communities. 

Nr. of samples 101 52 97 37 
Nr. positive 41 (40.5 % ) * 29 (55.7 % ) 65 ( 67.0 % ) * 19 (51.3 % ) 
Taenia sp. 4 ( 3.9 % ) 1 ( 1.9 % ) 5 ( 5.1 % ) 1 ( 2.7 % ) 
Ascaris 25 (24.7 % ) 5 ( 9.5 % ) 31 (31.9 % ) 3 ( 8.1 % ) 
Ancylostoma 2 ( 1.9 % ) 2 ( 3.8 % ) 4 ( 4.1 % ) 1 ( 2.7 % ) 
S. stercoralis 3 ( 3.0 % ) * 3 ( 5.7 % ) 17 (17.5 % ) * 3 ( 8.1 % ) 
Giardia lamblia 1 ( 0.9 % ) 3 ( 5.7 % ) 4 ( 4.1 % ) 1 ( 2.7 % ) 
E. histolytica 2 ( 1.9 % ) 2 ( 3.8 % ) 
Table 4 — Parasitological examination of the soil and vegetables. * Ytates chi square test, 
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Most reports about prevalence of neurocysticercosis are based either on patho­
logical data or on the experience of Departments of Neurology and Neurosurgery of 
general hospitals 4,9,22. Some idea of the real prevalence in different populations are 
given by sero-epidemiological studies 9,10,13,28. i n Mexico, the prevalence of cysticer-
cosis was estimated to be 1.0%, based on the detection of anti-cysticercus antibodies 
by indirect immunofluorescence ( IF ) in 18,417 sera 9. Vianna et al. 2 8 conducted a study 
in 1,122 patients, and observed a positive IF test or a positive ELISA (enzyme-linked 
immunosorbent assay) test for Cysticercus cellulosae in 5.2%. However, both works 
emphasize the regional variations of the prevalence of cysticercosis. Neurocysticercosis has been observed to be more prevalent in Southeast and South Brazil, while it is relatively rare in the states of North and Northeast 1 8- 1 9. Serological tests (comple­ment fixation test, indirect immunofluorescence test) are much less sensitive in inactive forms of neurocysticercosis, in special with normal CSF analysis 12,24. This fact could explain the very low rate of positive CSF serological tests in our cases (one in nine). Neurocysticercosis, human teniasis and porcine cysticercosis are hyperendemic in these two communities. The actual prevalence of neurocysticercosis may be even higher, for a good number of cases of cerebral cysticercosis are asymptomatic 7,9,16, Epilepsy is the commonest clinical manifestation of neurocysticercosis 4,11,26. Although 



control population data are not available, the prevalence of epilepsy seems to be 
rather high in both studied communities. In fact, high prevalence rates of epilepsy 
in some Latin America countries may be related to the high local prevalence rates of 
cerebral cysticercosis 21. The potential etiologic role of neurocysticercosis in epilepsy 
can be illustrated by our personal experience with 130 epileptic outpatients, prospec­
tively evaluated by CT scan. Neurocysticercosis was diagnosed in 33 (25.4%). 

By the fecal contamination of food and water anybody in the community, irres­
pective of food preference, may be infected by the ingestion of T. solium eggs 27. This 
mode of infestation possibly accounts for the cases which history of eating pork is 
not elicited. The high percentage of soil and vegetable contamination observed in 
these communities undoubtedly contributes to the continuous swine and human infes­
tation with Taenia solium and other enteric parasites. 

In conclusion, the data of our study corroborates with the notion that hyperen-
demic swine cysticercosis, human teniasis and cysticercosis are associated with low 
standards of living and poor hygienic habits 10,27,28. A combination of changes in 
animal husbandry practices, application of meat inspection, sanitary education of the 
population and improvement of sanitation and living standards may be crucial to the 
eradication of Taenia solium, as occurred in some countries of Europe 8. I n spite of 
the advent of potent drugs (praziquantel, albendazol)i.23,25 for the treatment of cysti­
cercosis and taeniasis, its real usefulness is still debatable !6. Neurosurgical treatment 
is indicated only in very selected cases 5,20. Moreover, the morbidity of cysticercosis 
remains high. The economic effects of high hospital costs, the patient's inactivity 
and illness during a productive period of life, make the social cost of cysticercosis 
unbearable in our country. Therefore, all efforts for eradication of this disease are 
warranted. 
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