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Introduction

• Neurocysticercosis is not a new disease

• Improved diagnosis and treatment

• Endemic in low income countries

• Acquired epilepsy

• Potentially eradicable

Global distribution of NCC
Life cycle of Taenia solium

• Pig intermediate host of tapeworm Taenia
solium

• Human cysticercosis - eggs, which are excreted 
in the faeces of an individual carrying the 
parasite, are ingested. 

• Ingestion of infected pork only causes adult 
tapeworm infestation (taeniasis). 

• Ingestion of vegetables irrigated with water 
contaminated by faeces
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Life cycle of Taenia solium

• Common source of infective eggs is a 
symptom-free tapeworm carrier in the 
household.

• Individuals no history of pork consumption or 
travel to endemic areas can also develop NCC

• Cysticercosis should be seen as a disease 
mostly transmitted from person to person, 
whereas the role of infected pigs is to 
perpetuate the infection. 

NATURAL HISTORY

• Pigs - cysts maximum size in 2–3 

months,while alive they trigger little 

perilesional inflammation.

• Evidence against symptoms appearing at the 

time of initial exposure

• Humans  initial seizure 2–5 years suggesting a 

long latent stage

Stages of NCC

• Taenia parasites have sophisticated means of 

evading destruction.

• Metacestodes elaborate a variety of 

substances, including taeniaestatin (a parasite 

serine proteinase inhibitor), paramyosin, 

sulfated polysaccharides, and secretory 

proteases, that inhibit or divert host 

inflammatory responses

Stages of NCC

• Eventually (after a variable number of years) the 
cysts degenerate and lose their ability to 
modulate the host immune response

• Immune and inflammatory cells attack the 
cysticercus - edema and/or enhancement on 
imaging studies. 

• Inflammatory response associated with seizures.

• Cystic lesions either resolve or form a calcified 
granuloma. 

• Calcifications are associated with recurrent 
seizures  

Stages of neurocysticercosis Stages of neurocysticercosis
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Clinical syndromes

• Neurocysticercosis (NCC) and extraneural

cysticercosis.

• Neurocysticercosis, in turn, is divided into 

parenchymal and extraparenchymal forms.

• Extraparenchymal forms include 

intraventricular, subarachnoid, intraocular, 

and spinal disease

Clinical Description

• Late-onset epilepsy

• Intracranial hypertension - focal or diffuse

• Number, stage, and localisation of the 

parasites within the nervous system, as well as 

the severity of the host’s immune response 

against the parasites

• Signs usually follow a subacute or chronic 

course

CLINICAL MANIFESTATIONS

• Parenchymal

• Encephalitis

• Intraventricular

• Subarachnoid - arachnoiditis

• Racemose cysticercosis - proliferating lobulated 
cysts without scolices, which are usually found in 
the subarachnoid space. resembling bunches of 
grapes.

• Spinal cysticercosis

Extraneural cysticercosis

• Ocular cysticercosis - subretinal space, 

vitreous humor, anterior chamber, conjunctiva 

or extraocular muscles.

• Symptoms may include impaired vision, 

recurrent eye pain and diplopia.

• Ocular cysticercosis should be excluded by an 

ophthalmologic examination in all patients 

with NCC prior to initiating therapy

Extraneural cysticercosis

• Cardiac cysts. Depending on their location, 
asymptomatic or arrhythmias and/or 
conduction abnormalities.

• Subcutaneous and intramuscular 
cysticercosis . 

• Patients may notice subcutaneous nodules 0.5 
to 2.0 cm in diameter; cysticerci at these sites 
are usually asymptomatic but may cause 
discomfort when inflamed. 
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PERUVIAN STUDY

• 25 patients w/ calcified intraparenchymal

brain lesions underwent non-contrast CT scan 

of thighs

– 13 (52%) had 1 or more muscle calcifications 

consistent with extraneural cysticercosis

• These patients had plain x-rays of thighs.

– Only 6 of 13 had visible calcifications on x-ray

Many presentations

Diagnosis

• Neuroimaging studies and confirmatory 

serological analysis.

• CT vs MRI 

• Immunoelectrotransfer blot (EITB) with 

purified glycoprotein antigens (western blot

• 30% of patients with a single brain parasite 

may test negative

Treatment

• Tailored according to the type and stage of  

neurocysticercosis .

• Combination of symptomatic and antiparasitic

measures, including analgesics, antiepileptic 

drugs (AEDs), cysticidal drugs, surgical 

resection of lesions, and placement of 

ventricular shunts

Progress in treatment

• No longer use praziquantel

• Albendezole 1 week

• Treatment associated parasite death does not 

leads to worsening.

• Evidence that killing the parasites would lead 

to fewer seizures during follow-up. 
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TREATMENT Treatment

Seizures

• Seizures may result from inflammation, 
perhaps from intermittent antigen release, or 
from scarring .

• Changes in brain plasticity and scarring (eg, 
hippocampal sclerosis) may result in 
epileptogenic foci .

• Matrix metalloproteinases in the pathogenesis 
of seizures in neurocysticercosis - calcified 
lesions 

Association between NCC and 

hippocampal sclerosis

Anti Epileptic treatment

• Single first-line AED results in seizure control 

• Optimum duration of antiepileptic drug 

therapy not settled. 

• Factors associated seizure recurrence -

parenchymal brain calcifications, recurrent 

seizures and multiple brain cysts before the 

institution of therapy

Corticosteroids

• Cysticercotic encephalitis, angiitis, and chronic 
meningitis  that causes progressive entrapment 
of cranial nerves .

• Secondary effects of headache and vomiting that 
may occur during cysticidal drug therapy.

• Giant subarachnoid cysticerci, ventricular cysts, 
spinal cysts, and multiple parenchymal brain 
cysts- given before, during,and after the course 
of cysticidal drugs to avoid the risk of cerebral 
infarcts, acute hydrocephalus, spinal-cord 
swelling, or massive brain oedema
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Epidemiology and control

Neurocysticercosis is potentially eradicable. 

• Mass human chemotherapy to eliminate the 
tapeworm .

• Slaughterhouse control

• Health education

• Pig corralling

• Improving living conditions

• Treatment of pigs with oxfendazole,Vaccine

• Meat processing

Problems in control

• Major obstacles include the lack of basic 

sanitary facilities in endemic areas, the extent 

of domestic pig raising, the costs of the 

interventions, and most importantly, their 

cultural acceptability

Future research

FUTURE RESEARCH

• Treatment depending on stages: the living 
larva, the degenerating larva, a reactive 
thickening of the cyst membrane, and 
calcification.

• Neurocysticercosis can be intraventricular or 
intraocular or involves the subarachnoid 
space. Different treatment strategies

FUTURE RESEARCH

• HIV coinfection

• Studies focus on clinical outcomes rather than 

surrogate CT outcomes 

• Use and timing of administration of adjuvant 

corticosteroids  OR  combination cysticidal

therapy
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Key problems in diagnosis and control

• Diagnosis of  cysticercosis in the field greater 

challenge than diagnosis in hospital basis. 

• Neither neuroimaging studies, serological 

assays, nor combination - detects every case 

of neurocysticercosis

Key problems in diagnosis and control

• Seronegative - positive CT imaging but no 

neurological evidence of the disease -

asymptomatic infection, or may have false 

positive neuroimaging 

• Seropositivity and seizures, is considerably 

weaker than expected (odds ratio 2–3).

THE END


