
Cysticercosis is the most common helminthic infection of the
nervous system, and a leading cause of acquired epilepsy
worldwide1. The disease occurs when humans become
intermediate hosts of the tapeworm Taenia solium by ingesting
its eggs from contaminated food or, most often, directly from a
taenia carrier (fecal-oral route). Within the nervous system,
parasites may be located in brain parenchyma, subarachnoid
space, ventricular system, or spinal cord, causing a myriad of
pathological changes that are mainly responsible for the clinical
pleomorphism of neurocysticercosis.

Cysticercosis is endemic in most of the developing world.
There, millions of people are infected by this parasite, and many
of them—at any point of their lives—will experience the clinical
consequences of this infection2. In general terms, human
cysticercosis was rare in developed countries up to 30 years ago.
Together with the growing number of immigrants from endemic
areas, there has been an increase in the number of patients with
cysticercosis in these countries. In the US, most cases have been
reported from the Southwestern States where more than 20
million Mexican-Americans live. Almost 90% of these patients
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ORIGINALARTICLE

are immigrants from Mexico or South America3,4. A similar
scenario has been observed in some European countries, where
mass immigration of people from South America has caused a
recent increase in the prevalence of this parasitic disease5.

While swine cysticercosis was recognized in Canada by Sir
William Osler during the 19th Century6, the situation of human
cysticercosis in this country is largely unknown, probably
because of under-reporting of existing cases or the lack of
epidemiological studies attempting to determine the prevalence
of this parasitic disease. The main purpose of this study is to
present a review of the literature on human cysticercosis in
Canada, to estimate the magnitude of the disease and to describe
the pattern of disease expression in this country.
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METHODS
A literature search of human cysticercosis in Canada was

performed using the electronic database of MEDLINE (National
Library of Medicine, Bethesda, MD). Key words “Cysticercosis”
and “Neurocysticercosis” were combined with “Canada”. Limits
were not applied to the search; instead, abstracts, clinical notes
without and abstract, and letters to the editor were reviewed to
identified potentially eligible articles. Using the same keywords,
we looked for articles in the searching engines of major
Canadian medical journals appearing online (including non-
indexed journals), and performed a manual search that included
the Proceedings of the Canadian Congresses of Neurological
Sciences (from 1999 to 2011), as well as the author’s files, and
the list of references of selected articles, cysticercosis textbooks,
and position papers. Relevant information was requested from
colleagues and cysticercosis experts.

Selected articles were those including original data on
patients with cysticercosis diagnosed within the Canadian
territory. Articles combining previously published case reports
into a series of patients were included in the analysis to gather
additional information, but patients were counted only once.
Besides the year and the number of cases, abstracted data of
selected articles included (whenever possible); the demographic

profile of reported patients, the specific form of cysticercosis,
clinical manifestations, and whether the disease occurred in
immigrants, international travelers, or Canadian citizens who
had never been abroad.

RESULTS
The search identified 49 papers, of which 21 met inclusion

criteria7-27. Fifteen of the 21 selected articles were single case
reports, and the remaining six were small series describing from
two to 16 patients. Most patients were reported from Ontario and
Quebec (Figure). After reviewing data—and counting only once
patients reported by different publications, a total of 60 patients
were identified. Of these, 40 (67%) were evaluated over the past
20 years.

Information on the citizenship status is available for 28
patients. Of these, only one was a Canadian citizen with history
of traveling aboard (to India), and the other 27 were immigrants
from cysticercosis-endemic areas (Latin America and the
Caribbean 11, Europe 8, Asia 6, and Africa 1). Information on
the time elapsed between immigration and symptomatic disease
is available in 18 patients, and varied widely from a few months
to 32 years.
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Figure: Map of Canada showing the number of reported patients per Province.
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Data on age was available in 31 patients (mean age, 33.9 ±
12.6 years) and gender was available in 40 patients (52%
women). Cysticercosis affected the central nervous system
(neurocysticercosis) in 55 patients. In the remaining five
patients, cysticercosis affected striated muscles (with isolated
involvement of extra-ocular muscles in two of them). Clinical
manifestations were described in 42 of the 55 patients with
neurocysticercosis. Of these, 31 had seizures, eight had evidence
of intracranial hypertension, two had psychiatric manifestations,
and one had recurrent episodes of meningitis. Information on the
specific form of neurocysticercosis could be obtained in 37
patients. Of these, 29 had parenchymal brain cysticercosis
(active cysts in 11 and calcifications in 18), four had
subarachnoid racemose cysts, three had ventricular cysts, and
one had spinal cysticercosis.

Stool examinations were performed in seven patients, two of
whom were positive for Taenia eggs. In no case were the family
or other household contacts of the patients investigated for
taeniasis.

DISCUSSION
This review suggests that the number of cases of human

cysticercosis in Canada may be on the rise, since most (67%) of
all reported patients were seen during the past two decades. It
was difficult to trace the first human case of cysticercosis
reported from Canada, and some argued that it was a patient with
two cysts removed from the Fourth ventricle in 195228. The
authors, however, considered those lesions to be colloid cysts
and did not even mention the possibility of cysticercosis. Years
later, that biopsy material was examined elsewhere and the
pathologist concluded that the ependymal lining of the cysts
resembled that of cysticercus, but the scolex could not be found;
so, a definitive diagnosis of cysticercosis could not be
established29. In that paper, it was stated that The Canadian
Department of Health and Welfare had no recorded case up to
1956. During those years and up to the 1970s, some case reports
called attention to the occurrence of human cysticercosis among
immigrants to Canada7-12. By 1986, the first series of eight
patients with CT-documented neurocysticercosis was reported
from McGill University in Montreal13. As already described in
the former publications, all these eight patients were immigrants
from cysticercosis-endemic areas. By the end of the 20th
Century, Sheth et al18,19 reported partial results of a series of 29
patients with neurocysticercosis evaluated at the University of
Toronto from 1991 to 1997; the authors, however, did not give
details on the citizenship of their patients. During the new
millennium, a number of case reports have confirmed the
sporadic occurrence of this parasitic disease in Canada, always in
immigrants from endemic areas21-27. In the London Health
Sciences Center (Ontario), a retrospective review of all
admissions from 1994 to 2004 revealed four patients with
neurocysticercosis22,23. There is also a survey performed in five
different hospitals In the Niagara Region, where the authors
found three possible cases of neurocysticercosis among 264
persons with epilepsy; as the diagnosis was not confirmed, those
cases were not included in the present review30.

Human cysticercosis must be considered a disease mostly
transmitted from person to person, and the role of infected swine
is to perpetuate the infection31. While swine husbandry could be

considered adequate in Canada, a number of Taenia solium
carriers entering the country every year—acting like Trojan
horses—may be continuously increasing the number of patients
with cysticercosis without the need of infected swine. On the
other hand, most Canadian doctors have assumed that when
cysticercosis occurs in immigrants it is because the infection had
been acquired at their country of origin. While this is probably
true, it must not be forgotten that a common social phenomena
observed after mass population movements is that family
members usually join pioneer immigrants some years after their
settlement aboard. So, it may happen that, in a given immigrant,
cysticercosis was acquired while already living in Canada
through a recently arrived relative infected with Taenia solium.
This hypothesis is supported by the fact that some immigrants
have developed symptoms related to relatively fresh infections,
i.e., parenchymal brain cysticerci in the acute encephalitic phase,
several years after being living in Canada20. It must be kept in
mind the lesson given by the outbreak of neurocysticercosis
occurring in the Orthodox Jewish community in New York City,
where domestic employees (who proved to be Taenia solium
carriers) recently immigrated from endemic areas, infected
people for whom they worked through non-hygienic handling of
food32.

This review presents, for the first time, the situation of human
cysticercosis in Canada. It has the limitation that data has not
been completely reported, and some information could have
been missed. Also, exact numbers on prevalence and incidence
of the disease cannot be given, but it is possible that we are just
seeing the tip of the iceberg as many cases could have passed
undiagnosed or unreported. Only the obligatory report of
cysticercosis cases will allow true knowledge of the actual
burden of this parasitic disease33. In addition, compulsory search
of Taenia carriers among household contacts of cysticercosis
patients will allow the detection of potential sources of infection,
and will reduce further spread of the disease.
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