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Neurocysticercosis (NCC) is a central nervous system (CNS)
infection caused by parasitic infections, Taenia saginata,
and, most commonly, Taenia Solium.1 The infection leads to
neurological sequelae such as seizure, neurological deficits, or
altered mental status.1

NCC is one of the most common infections in developing
countries. According to the World Health Organization (WHO),
NCC has affected around fifty million people and caused
50,000 deaths in the 1990s.2 Besides, NCC is the leading cause
of epilepsy in low-income countries; around 29% of epilepsy
patients in the endemic areas suffer from NCC infection.1, 2

Also, there is a financial impact of the disease on the health
system. In the United States, it is estimated that more than
2,300 hospitalizations happen annually, with a total of $37,600
per patient. Being a severe illness, the WHO and the center of
disease and control prevention (CDC) listed NCC as one of the
five neglected infections worldwide.1, 2

The estimated prevalence in endemic areas in Latin America,
Asia, and sub-Saharan Africa, is from 13% to 54%.3 Several
proposed theories explain the lack of definitive prevalence of
the disease. First, there is a lack of adequate case definition in
the literature. Some studies refer to radiological changes such
as calcification on the computed tomography (CT) while others
relied on serum immunology, both of which do not necessarily
indicate active disease.4 Second, most of the patients are
asymptomatic and are diagnosed based on brain calcifications,
which wrongly overestimate the prevalence.3,4 Finally, most
of the literature studies are community-based studies in the
endemic areas where they lack accurate diagnostic tools.4

Taenia solium is a parasite that transmits to human through
pigs, which serve as an intermediate host. Humans serve as
intermediate hosts, as well. The infection happens through
direct ingestion of T. solium eggs or direct human-to-human
transmission via the faeco-oral route.5,6

The cycle begins when the host ingests the T. solium eggs by
the ingestion of infected human feces. Then the larval stage
develops in the host muscles. As human consumes infected
pork meat, they develop intestinal stage, during which the T.
solium larvae grow within four months. The larvae then grow
into adult worms, become gravid, and release eggs. The eggs
then pass from the host into feces. Pigs or humans get infected
by eggs or gravid worms’ consumption. The eggs penetrate
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the intestinal wall and spread to the muscles and other organs,
forming cysticerci. Mainly, if cysticerci migrate to the CNS, then
neurocysticercosis develops.5,6

The NCC is classified as extra-parenchymal and a parenchymal
form, based on the location of the parasite.5 Extra-parenchymal
neurocysticercosis (EP-NCC) occurs when the larvae migrate to
the subarachnoidal and intra-ventricular spaces, triggering an
inflammatory pattern.7 Additionally, cysticerci may obstruct
the CNS flow, or invade the choroid plexus, leptomeninges,
arachnoid space, and pia mater. Patients present with signs
and symptoms of intracranial hypertension and hydrocephalus.
Usually, the course of the disease is malignant, with severe
morbidities and mortality.5,7

Intra-parenchymal neurocysticercosis (IP-NCC) happens as
cysticerci develop in the cerebral parenchyma, mainly at the
white-grey junction.8 The cerebral cysticerci modulate the
immune-regulated process, suppressing the host defense
mechanism. 8 With the death of the parasite, the parasitic
antigens are exposed, leading to neuronal damage and
granuloma formation. Patients usually present with self-limiting
manifestations, such as seizure and neurological deficits.
Pyramidal manifestations are the most common deficits
compared to sensory and extrapyramidal manifestations;
the severity of the deficits depends on the location, size, and
number of the parasites. IP-NCC ensues a better prognosis.7

Neuroimaging such as computed tomography (CT) scan
and magnetic resonance imaging (MRI) are used to detect
NCC lesions. MRI is an excellent modality in visualizing viable
parasites, cysticerci as ring-enhancing lesions surrounded by
edema. However, calcified lesions may be missed and usually
better visualized in the CT scans.5

There are four stages of NCC in neuroimages. The vesicular
stage is the first stage characterized by a single iso-dense cyst
surrounding a high-density lesion, representing the scolex,
the anterior segment of the tapeworm. At this stage, there
is a minimal inflammatory reaction. In the second stage,
the formation of gelatinous fluid-filled cysts with profound
inflammation is characteristic. This appears in the CT scan
as a ring-enhancing lesion. In the nodular stage, the scolex
degenerates into granules, and the cysticerci walls are replaced
by necrosis and lymphoid nodules. The final stage is known as
the nodular calcified stage, when NCC lesions become calcified
and are filled with collagenous tissues. This stage is a non-
active stage; however, recurrent seizures usually happen more
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frequently. It is postulated that perilesional gliosis at this stage
forms epileptogenic foci, which trigger seizures.9

In the EP-NCC, it used to be challenging to detect the parasite
in the CSF, where it appears as iso-intense lesions.4 Recently,
“3-D MRI sequences, such as fast Imaging Employing Steady
State Acquisition (FIESTA), Constructive Interference in Steady-
State (CISS) and Spoiled Gradient Recalled Echo (SPGR)” have
been introduced recently to detect EP-NCC lesion within the
ventricular system and subarachnoid space.4

Enzyme-linked immunosorbent assay (ELISA) is a test used to
identify the antibodies against tapeworm antigen.4, 5 It is a
sensitive and specific tool in high burden disease with multiple
cysticerci. However, the sensitivity and specificity are reduced in
detecting single NCC or calcified lesions.4

Another serological useful diagnostic tool is Enzyme-linked
immune-electrotransfer blot (ETIB) assay. The sensitivity and
specificity are high, especially in detecting active disease. ELISA
and ETIB have been used in CNS samples, and the sensitivity
and specificity of both serum and CSF are the same.5

Other new modalities have been described recently, such as
sampling CSF by polymerase chain reaction (PCR) to detect EP-
NCC.10

Treating patients with NCC is individualized, depending on the
disease severity, parasite location, and clinical presentation.
Treatment options include symptomatic therapy, anti-
helminthic, and surgery.11

Symptomatic treatment and supportive measures include
steroids to reduce the inflammation when there is peri-lesion
edema. Dexamethasone and prednisolone are commonly
used.5 However, there is no consensus regarding the dose
and duration of steroid. Moreover, other supportive therapies
include anti-epileptic drugs (AEDs) for seizure, analgesia for
headache, and mannitol for raised intracranial pressure. Like
steroids, there is no preference in using a specific AED, and the
duration remains unknown.5

Anti-helminthic drugs (AHDs), such as albendazole and
praziquantel, are used for IP-NCC viable cysts. A combination
of both albendazole and praziquantel is not statistically
significant compared to monotherapy.12 However, albendazole
is more efficacious in treating viable NCC cysts compared to
praziquantel.11 Administration of AHDs increases the risk of
seizure due to degenerating of the NCC cysts, leading to brain
edema secondary to parasitic antigen-mediated inflammatory
response. Therefore, steroid is usually co-administered with the
antiparasitic drugs.13

NCC is a common, yet a neglected disease, worldwide. It is
one of the common causes of epilepsy in endemic areas. The
prevalence of NCC remains unclear because of the lack of case
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definition and paucity of well-established literature in resource-
limited areas that are NCC endemic areas. Standard guidelines
fordiagnostictests and treatments are lacking. Future researches
are needed to explore more diagnostic and treatment options.
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