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Neurocysticercosis in a 23-year-old Chinese man
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 Patient: Male, 23
 Final Diagnosis: Neurocysticerosis
 Symptoms:	 Diplopia	•	fever	•	headache	•	insomnia	•	neck	stiffness	•	vomiting
	 Medication:	 Albendazole
 Clinical	Procedure: —
 Specialty: Neurology

 Objective: Challenging differential diagnosis
 Background: Neurocysticercosis is a brain infection caused by the larval stage of the tapeworm Taenia (T.) solium. It is the 

most important parasitic disease of the human central nervous system and represents the most common cause 
of acquired epilepsy in developing countries.

 Case Report: Here, we report the case of a 23-year-old Chinese man who presented to the emergency department with a 
7-day history of helmet headache radiating to the nuchal region and associated with vomiting, confusion, and 
fever. Cerebrospinal fluid (CSF) was clear, with increased pressure, lymphocytic pleocytosis, decreased glucose, 
and increased protein levels. Bacterial antigen detection test on CSF was negative, as were CSF bacterial and 
fungal cultures. Despite broad-spectrum antibiotic and antiviral therapy, the patient still complained of insom-
nia, diplopia, headache, neck stiffness, and pain in the sacral region. A second LP was performed and CSF had 
the same characteristics as the first LP. A brain and spinal cord MRI revealed widespread arachnoiditis and 
small septated cysts with CSF-like signal in the cisterna magna, within the fourth ventricle, and at the level of 
L3–L4. Cysticercus-specific immunoglobin G antibodies were detected by ELISA in the CSF. The patient received 
albendazole (15 mg/kg/day) and dexamethasone (5 mg/day) for 4 weeks, with progressive resolution of neu-
rological symptoms.

 Conclusions: This case shows that, even if rare, neurocysticercosis may be responsible for meningeal symptoms and should 
be included in the differential diagnosis, especially in patients from endemic countries.
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Background

Neurocysticercosis (NCC) is a brain infection caused by the 
larval stage of the tapeworm Taenia (T.) solium [1–3]. It is the 
most important parasitic disease of the human central ner-
vous system (CNS) and represents the most common cause of 
acquired epilepsy in developing countries. T. solium requires 2 
hosts to complete its life cycle: humans, the final hosts; and 
pigs, the intermediate hosts. In the intermediate host, the lar-
val stage of the tapeworm (cysticercus) is embedded in mus-
cles and subcutaneous tissues and sometimes in liver, lungs, 
and brain. Humans usually become infected by ingesting un-
dercooked pork containing T. solium cysticerci (taeniasis). An 
adult worm may develop in the small bowel of the definitive 
host and produce segments (proglottids) containing many 
eggs, which are shed on defecation and may be ingested by 
the intermediate hosts. Humans may accidentally act as in-
termediate hosts (cysticercosis), by ingesting food contami-
nated by T. solium eggs. Autoinfection may also occur [1–3]. 
Cysticerci may be found in the muscles and subcutaneous tis-
sues, liver, lung, and brain. NCC is the leading cause of adult-
onset epilepsy in areas of the world where this parasitic in-
fection is endemic, particularly in Latin America, Asia (India, 
China, and Korea) and Africa (South Africa, Togo, Madagascar, 
Zimbabwe and Burundi, which are all non-Muslim countries) 
[4,5]. In developed countries, imported cases have increased 
in parallel to the increased number of migrants and interna-
tional travel [6,7]. Patients with NCC often experience a long 
asymptomatic period and can present with a variety of neu-
rological manifestations, including focal neurological defi-
cits and seizures. Cysticerci commonly localize in the brain 
parenchyma (parenchymal NCC), but they can also develop 
within ventricles and subarachnoid spaces (extraparenchy-
mal NCC) [2]. In the CNS, viable cysticerci are in a vesicular 
stage, characterized by a transparent membrane, clear ve-
sicular fluid, and normal invaginated scolex. Cysticerci may 
remain viable for several years or may undergo progressive 
degeneration as a consequence of the host immunological 
response. In the colloidal stage, the vesicular fluid becomes 
turbid and the scolex shows signs of hyaline degeneration. 
In the granular stage, parasites are no longer viable, the cyst 
wall is thickened, and the scolex is transformed into miner-
alized granules. In the final stage, parasites appear as calci-
fied nodules. Parenchymal NCC is predominantly associated 
with non-refractory epileptic syndromes and has a reason-
ably good prognosis. In contrast, extraparenchymal NCC is 
more difficult to diagnose and more complex to treat, usual-
ly showing a progressive course and significantly higher mor-
tality. Hydrocephalus often develops due to mechanical ob-
struction of the ventricles or the basal cisterns, either by the 
cysts themselves or by the inflammatory response (ependy-
mitis and/or arachnoiditis). In the racemose variety, which is 
characterized by abnormal growth of cystic membranes with 

degeneration of the parasite head (scolex), the prognosis is 
poor and patients typically die due to intracranial hyperten-
sion, even after ventricular shunting, because the parasite 
membranes or inflammatory cells and proteins frequently 
block the shunt [2].

Here, we present a case of extraparenchymal NCC in a 23-year-
old Chinese man. We also summarize the diagnostic and ther-
apeutic approach to NCC.

Case Report

In November 2009 a 23-year-old Chinese man presented to 
the emergency department with a 7-day history of helmet 
headache radiating to the nuchal region and associated with 
vomiting, confusion, and fever. Physical examination showed 
modest neck stiffness, lateral decubitus position, and hyper-
excitable tendon reflexes. Babinski and Lasègue signs were 
negative bilaterally. The patient underwent brain and cervi-
cal spine CT scan, which was unremarkable. LP revealed CSF 
with increased pressure, lymphocytic pleocytosis, decreased 
glucose, and increased protein levels. Bacterial antigen de-
tection test on CSF was negative, as were CSF bacterial and 
fungal cultures. CSF acid-fast bacilli smear and culture were 
negative. Broad-spectrum parenteral therapy with acyclo-
vir, cefotaxime, chloramphenicol, mannitol, and dexametha-
sone was started. In the following days the patient still com-
plained of insomnia, diplopia, headache, neck stiffness, and 
pain in the sacral region. Eye and ENT exams were unremark-
able. Therefore, a second LP was performed. CSF had the 
same characteristics as the first LP. The following blood test 
results were all negative: antibodies against Herpes simplex 
virus types 1 and 2, HIV, hepatitis A, B, and C viruses, Widal’s 
and Wright’s serodiagnosis, VDRL and TPHA, QuantiFERON-TB, 
Western blot test for Lyme disease, and parasitological stool 
exam. A brain and spinal cord MRI was performed (Figure 1), 
revealing widespread arachnoiditis and small septated cysts 
with CSF-like signal in the cisterna magna, within the fourth 
ventricle, and at the level of L3–L4. These findings were like-
ly due to arachnoiditic adhesions. Differential diagnosis in-
cluded toxoplasmosis, fungal abscess, primary or metastatic 
brain tumour, vasculitis, tuberculoma, and neurocysticerco-
sis. However, the patient had no evidence of immunodeficien-
cy and no predisposing factors for immunocompromise. CSF 
cultures for Mycobacterium tuberculosis and QuantiFERON-TB 
were negative. Cysticercus-specific immunoglobin G antibod-
ies were detected by ELISA in the CSF. The patient received 
albendazole (15 mg/kg/day) and dexamethasone (5 mg/day) 
for 4 weeks, with progressive resolution of neurological symp-
toms. A second MRI performed 6 months later confirmed the 
regression of the lesions.
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Discussion

Diagnosis of NCC is often challenging because symptoms are 
nonspecific and neuroimaging findings are not always pathog-
nomonic. The clinical picture of NCC is variable and includes sei-
zures, focal neurological signs, and intracranial hypertension, 
depending on the extent and localization of the cysts. The dif-
ferential diagnosis of multiple cystic cerebral lesions includes 
abscesses, tubercles, metastasis, and glioblastoma. Parasitic 
CNS infections and subacute cerebrovascular events should also 
be considered. Del Brutto et al. [2] proposed diagnostic crite-
ria for NCC based on neuroimaging studies, serologic tests, ep-
idemiology, and clinical history. Major criteria include neuroim-
aging studies consistent with NCC (e.g. cystic lesions or large 
calcifications), positive serum immunoblot for the detection of 
anticysticercal antibodies, and resolution of intracranial cystic 
lesions after therapy with albendazole or praziquantel. Minor 
criteria include clinical manifestations suggestive for NCC, posi-
tive CSF ELISA for detection of anticysticercal antibodies or cys-
ticercal antigens, and presence of cysticercosis outside the CNS. 
Epidemiologic criteria include residence in or extensive travel to 
an endemic area or exposure to a tapeworm carrier. Definitive 
diagnosis is based on the presence of 2 major plus 1 minor and 
1 epidemiologic criterion; diagnosis is considered probable in 
patients who have 1 major plus 2 minor criteria, in those who 
have 1 major plus 1 minor and 1 epidemiologic criteria, and in 
those who have 3 minor plus 1 epidemiologic criteria [2].

The treatment of NCC is complex and should take into account 
several factors, including the size, location, and viability of cysts, 
as well as the degree of the host immune response to parasites. 
Praziquantel and albendazole are cysticidal drugs, with a 60–
85% killing activity against T. solium parenchymal cysticerci. 
A dosage of 15 mg/kg of albendazole for 4 weeks was initially 
adopted, but later reduced to 15 days and then to 1 week [2]. 
Albendazole also destroys subarachnoid and ventricular cysts 
and has been associated with higher parasiticidal effects than 
praziquantel [8,9]. However, the majority of published studies 
are uncontrolled case series and there is no consensus on the 
most appropriate dose and timing of these antiparasitic drugs. 
Studies evaluating the clinical benefits of antiparasitic therapy 
have yielded conflicting results: some authors reported a sig-
nificant modification in the natural history of NCC, but others 
did not find significant differences [10–12]. However, a recent 
meta-analysis indicated that the administration of cysticidal 
drugs was associated with a reduction in the rate of general-
ized seizures in patients with vesicular cysticerci, better reso-
lution of both colloidal and vesicular cysticerci, and a lower risk 
of seizure recurrence in patients with colloidal cysticerci [13]. 
Antiparasitic treatment may lead to exacerbation of neurologi-
cal symptoms, due to the death of parasites. Steroids are usu-
ally used to control cerebral inflammation. Antiepileptic drugs 
may be required to control seizures secondary to NCC [2]. The 
management of extraparenchymal NCC is even more chal-
lenging and surgical treatment may be required in some cas-
es. In patients with intracranial hypertension, a shunt should 
be placed before starting therapy with antiparasitic drugs and 
steroids. Neuroendoscopy may be an effective therapeutic op-
tion to remove approachable ventricular cysts [2]. Our patient 
was successfully treated with a 30-day course of albendazole 
and dexamethasone. However, the standard of care is unclear 
and a highly individualized approach is recommended to de-
fine the most appropriate therapeutic option.

Conclusions

Even if rare, NCC may be responsible for meningeal symptoms 
and should be included in the differential diagnosis, especial-
ly in patients from endemic countries. Diagnosis is often diffi-
cult because clinical manifestations are unspecific and highly 
variable, immunological tests are not standardized, and neuro-
imaging findings are not always pathognomonic. Treatment of 
neurocysticercosis is controversial and depends on several fac-
tors, including the type of disease, the location and number of 
cysts, symptoms, and complications. Prospective studies are war-
ranted to establish the most appropriate management of NCC.
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Figure 1.  Coronal T1-weighted MRI showing the presence of 
a septum within the fourth ventricle and diffuse 
arachnoid enhancement in the medulla oblongata, 
pons and cerebellar hemispheres.
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