1432 exposure to a tapeworm carrier or household member infected with
T. solium, current or prior residence in an endemic area, and frequent
travel to an endemic area.
The diagnosis is confirmed in patients with either one absolute
criterion or a combination of two major criteria, one minor criterion,
and one epidemiologic criterion (Table 260-1). A probable diagnosis is
supported by the fulfillment of (1) one major criterion plus two minor
criteria; (2) one major criterion plus one minor criterion and one
epidemiologic criterion; or (3) three minor criteria plus one epidemiologic criterion. Although the CSF is usually abnormal in neurocysticercosis, CSF abnormalities are not pathognomonic. Patients may have
CSF pleocytosis with a predominance of lymphocytes, neutrophils,
or eosinophils. The protein level in CSF may be elevated; the glucose
concentration is usually normal but may be depressed.
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Intestinal T. solium infection is treated with a single dose of prazi
quantel (10 mg/kg). However, praziquantel occasionally evokes an
inflammatory response in the CNS if concomitant cryptic cysticercosis is present. Niclosamide (2 g) is also effective but is not widely
available.
The initial management of neurocysticercosis should focus on
symptom-based treatment of seizures or hydrocephalus. Seizures
can usually be controlled with antiepileptic treatment. If parenchymal lesions resolve without development of calcifications and
patients remain free of seizures, antiepileptic therapy can usually be
discontinued after 1–2 years. Placebo-controlled trials are clarifying
the clinical advantage of antiparasitic drugs for parenchymal neurocysticercosis. Trends toward faster resolution of neuroradiologic
abnormalities have been observed in most studies. The clinical benefits are less dramatic and consist mainly of shortening the period
during which recurrent seizures occur and decreasing the number
of patients who have many recurrent seizures. For the treatment
of patients with brain parenchymal cysticerci, most authorities
favor antiparasitic drugs, including albendazole (15 mg/kg per
day for 8–28 days) or praziquantel (50–100 mg/kg daily in three
divided doses for 15–30 days). A combination of albendazole and
praziquantel (50 mg/kg per day) may be more effective in patients
with multiple lesions. A longer course or combination therapy is
often needed in patients with multiple subarachnoid cysticerci.
Both agents may exacerbate the inflammatory response around the
dying parasite, thereby exacerbating seizures or hydrocephalus as
well. Thus, patients receiving these drugs should be carefully monitored. High-dose glucocorticoids should be used during treatment.
Because glucocorticoids induce first-pass metabolism of praziquantel and may decrease its antiparasitic effect, cimetidine should be
co-administered to inhibit praziquantel metabolism.
For patients with hydrocephalus, the emergent reduction of intracranial pressure is the mainstay of therapy. In the case of obstructive
hydrocephalus, the preferred approach is removal of the cysticercus
via endoscopic surgery. However, this intervention is not always
possible. An alternative approach is initially to perform a diverting procedure, such as ventriculoperitoneal shunting. Historically,
shunts have usually failed, but low failure rates have been attained
with administration of antiparasitic drugs and glucocorticoids. Open
craniotomy to remove cysticerci is now required only infrequently
but is an alternative for fourth-ventricular cysticerci. For patients
with subarachnoid cysts or giant cysticerci, anti-inflammatory medications such as glucocorticoids are needed to reduce arachnoiditis
and accompanying vasculitis. Most authorities recommend prolonged courses of antiparasitic drugs as well as shunting when
hydrocephalus is present. Methotrexate should be used as a steroidsparing agent in patients requiring prolonged therapy. In patients
with diffuse cerebral edema and elevated intracranial pressure due
to multiple inflamed lesions, glucocorticoids are the mainstay of
therapy, and antiparasitic drugs should be avoided. For ocular and
spinal medullary lesions, drug-induced inflammation may cause
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irreversible damage. Ocular disease should be managed surgically.
Recent data suggest that either medical or surgical therapy can be
used for spinal disease.
Prevention Measures for the prevention of intestinal T. solium infection consist of the application to pork of precautions similar to those
described above for beef with regard to T. saginata infection. The
prevention of cysticercosis involves minimizing the opportunities for
ingestion of fecally derived eggs by means of good personal hygiene,
effective fecal disposal, and treatment and prevention of human intestinal infections. Mass chemotherapy has been administered to human
and porcine populations in efforts at disease eradication. Finally, vaccines to prevent porcine cysticercosis have shown promise in studies
and are under development.
ECHINOCOCCOSIS
Echinococcosis is an infection caused in humans by the larval
stage of the Echinococcus granulosus complex, E. multilocularis, or E. vogeli. E. granulosus complex parasites produce
cystic hydatid disease, with unilocular cystic lesions. These infections
are prevalent in most areas where livestock is raised in association with
dogs. Molecular evidence suggests that E. granulosus strains may actually belong to more than one species; specifically, strains from sheep,
cattle, pigs, horses, and camels probably represent separate species.
These parasites are found on all continents, with areas of high prevalence in China, central Asia, the Middle East, the Mediterranean
region, eastern Africa, and parts of South America. E. multilocularis,
which causes multilocular alveolar lesions that are locally invasive, is
found in Alpine, sub-Arctic, or Arctic regions, including Canada, the
United States, and central and northern Europe; China; and central
Asia. E. vogeli causes polycystic hydatid disease and is found only in
Central and South America.
Like other cestodes, echinococcal species have both intermediate
and definitive hosts. The definitive hosts are canines that pass eggs in
their feces. After the ingestion of eggs, cysts develop in the intermediate hosts—sheep, cattle, humans, goats, camels, and horses for the
E. granulosus complex and mice and other rodents for E. multilocularis.
When a dog (E. granulosus) or fox (E. multilocularis) ingests infected
meat containing cysts, the life cycle is completed.
Etiology The small (5-mm-long) adult E. granulosus complex worms,
which live for 5–20 months in the jejunum of dogs, have only three
proglottids: one immature, one mature, and one gravid. The gravid
segment splits to release eggs that are morphologically similar to
Taenia eggs and are extremely hardy. After humans ingest the eggs,
embryos escape from the eggs, penetrate the intestinal mucosa, enter
the portal circulation, and are carried to various organs, most commonly the liver and lungs. Larvae develop into fluid-filled unilocular
hydatid cysts that consist of an external membrane and an inner germinal layer. Daughter cysts develop from the inner aspect of the germinal layer, as do germinating cystic structures called brood capsules.
New larvae, called protoscolices, develop in large numbers within the
brood capsule. The cysts expand slowly over a period of years.
The life cycle of E. multilocularis is similar except that wild canines,
such as foxes, serve as the definitive hosts and small rodents serve as
the intermediate hosts. The larval form of E. multilocularis, however, is
quite different in that it remains in the proliferative phase, the parasite
is always multilocular, and vesicles without brood capsule or protoscolices progressively invade the host tissue by peripheral extension of
processes from the germinal layer.
Clinical Manifestations Slowly enlarging echinococcal cysts generally remain asymptomatic until their expanding size or their spaceoccupying effect in an involved organ elicits symptoms. The liver
and the lungs are the most common sites of these cysts. The liver is
involved in about two-thirds of E. granulosus infections and in nearly
all E. multilocularis infections. Because a period of years elapses before
cysts enlarge sufficiently to cause symptoms, they may be discovered
incidentally on a routine x-ray or ultrasound study.
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