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Abstract

Neurocysticercosis is the most common infection afecting the central nervous system and a leading cause of
acquired epilepsy in India. The wide variety of clinical manifestations is based on the stage of the infection, size
and location of cysticerci. Due to the pleomorphism, the management is a challenge in several cases. The use of
cysticidal drugs helps in reducing the disease burden in the community. This review discusses the clinical features and

management of Neurocysticercosis.

Introduction

Neurocysticercosis (NCC), an infestation with the larval form of
Taenia Solium is one of the widely prevalent infections in India. It is the
most common treatable acquired cause of epilepsy in India, and other
developing countries. e prevalence of epilepsy due to NCC ranges
from 1.3-4.5 per 1000 population [1] e clinical manifestations of
neurocysticercosis can be widely variable. Patient can be asymptomatic
or can present with life threatening raised ICP symptoms or
hydrocephalus.

Clinical manifestations of Neuocysticercosis

Clinical manifestations in Neurocysticercosis are based on the
form of involvement and the stage of NCC [2, 3]

ere are four pathological stages of Neurocysticercosis.  ese are

the vesicular stage, colloidal vesicular stage, granular nodular stage

and the calci ed stage. e vesicular stage is generally asymptomatic.

e cyst starts degenerating in colloidal vesicular stage when the host

response begins and there will be signs of in ammation.  is is the
stage where patient becomes symptomatic.

e two major forms are the
Extraparenchymal forms:

Intra parenchymal and

Intra parenchymal form: s is the most common form which
is seen in about 60% of the individuals. is form can present with
seizures which is the most common manifestation. e other less
common clinical manifestations in intraparenchymal forms would be
focal neurological de cits, altered vision and altered mental status.

Extra parenchymal form: ese can be intraventricular,

subarachnoid, ocular and spinal forms:

Intraventricular cysticerci: ey constitute about 10-20% of cases.
Intraventricular cysts can get lodged in the out ow tracks and can
cause obstructive hydrocephalus.  ere can be free- oating cysts in the
ventricular cavity or they can be attached to the choroid plexus.

e Clinical manifestations, Diagnosis and Management vary
according to the location and stage of cysticerci.  ese are the single
enhancing lesion, the viable and calci ed parenchymal cysticerci, the
ventricular, the subarachnoid, the ocular and the spinal.

Diagnostic tools
Imaging:

CT: CT scan is most sensitive in detecting calci ed cysticerci.
If a scolex can be identi ed certainly on a CT scan, the diagnosis of
Neurocysticercosis can be made even without an MRI. But MRI
will still be of help in any case of parenchymal NCC as a patient
with parenchymal NCC can have NCC at other sites which may not
be visualized on CT scan. Hence when MRI is feasible it is always
advised[4].

MRI: MRI brain is sensitive in detecting small lesions, evaluating
degenerative changes, staging and visualizing scolices better than
a CT scan within the lesions. ey are also useful in detecting
intraventricular and subarachnoid cysts. e important MRI sequences
helpful in detecting cysticerci are the routine T1/T2/FLAIR and 3D
CISS sequences. DWI sequence and MR Spectroscopy are helpful
in conditions where NCC has to be di erentiated from an abscess/
tuberculoma in case of any single enhancing lesion as the latter shows
di usion restriction. Evaluation of cysticerci has become challenging
with conventional MRI and CT techniques and there is requirement of
advanced MRI imaging techniques[5].

Imaging in various stages:

Vesicular stage: In vesicular stage, the imaging hallmark would be
visualization of scolex within the cyst and the cyst wall enhancement is
either absent or only a thin linear enhancement is seen.5 On all imaging
sequences the cyst uid demonstrates the same signal intensity as the
CSF. FLAIR sequence improves the visualization of scolex within the
CSF.4
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Colloidal stage: As the cyst degenerates, there is proteinaceous
deposits with in ammatory response within the cyst uid and the
signal on imaging changes. CT shows hyperdense uid within the cyst
and the rim enhancement. T1 weighted MR imaging shows absence of
scolex and hyperintense cyst uid. T1 weighted contrast images also
show enhancement of the rim. However in T2 weighted images, rim
of the cyst of low signal intensity with adjacent edema[6]. is can be
di erentiated from abscess by the absence of di usion restriction on
DWI sequences.

Granular Nodular Stage: CT and MR imaging demonstrate
enhancement of the nodular lesion or a small ring-enhancing lesion
at this stage. e wall of the cyst is thicker than the colloidal stage and
shows retraction of the wall.  is stage represents a degenerative and
active form of cysticercosis.5 Nodular Calci ed Stage: isis the nal
stage of cysticercal degeneration where the cyst is transformed into a
calci ed lesion. CT scan is most sensitive as these appear hypointense
on both T1 and T2 weighted images [5].

Intraventricular Cysticercosis: Usually it is associated with
parenchymal neurocysticercosis but in upto 76% of cases it can be the
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treatment of viable parenchymal neurocysticercosis as they cause the
disappearance of the cysts and reduce the number of calci cations and
thus the future seizures. e Cochrane review which was published in
2010 showed that in patients with viable lesions, evidence from trials of
adults suggests albendazole may reduce the number of lesions. In trials
of non-viable lesions, seizure recurrence was substantially lower with
albendazole. e duration of therapy in albendazole as per the review
was that it favored a shorter duration[15]. One randomized controlled
trial which was published in 2010 by Prabhjeet Kaur et al which was
conducted at Chandigarh in 120 children with SSECTL proved that one
week of albendazole therapy was as e ective as 4 weeks of therapy[16].

When it comes to the safety of Albendazole the adverse e ects
associated with Albendazole are relatively mild and rare. Hepatotoxicity
and Leukopenia are the main concerns and the patient with any of
these complications before the start of therapy.

Contraindication for the therapy as it can further worsen these.
One the patient is started on Albendazole, the monitoring of liver
function tests and complete blood counts should be done weekly till
the drugs are given. Any rise in the liver enzymes two times the normal
range a er the start of therapy should be considered as a drug related
adverse e ects and the drug should be stopped. Once the liver enzymes
return to baseline, the drug can be restarted [17].

e other drug which is used in the cysticidal therapy in
Neurocysticercosis is Praziquantel. A meta-analysis which was
published in 2008 which included 4 prospective cohorts and one RCT
comprising of 335 patients compared Albendazole and Praziquantel
with an outcome of reduction of seizures and disappearance of lesions.

ey concluded that Albendazole was associated with better control
of seizures than praziquantel in the pooled data analysis and it was
associated with better e ectiveness than praziquantel in disappearance
of cysts [18].

When it comes to the indication of cysticidal drugs in
Neurocysticercosis several important features have to be considered.

ese are the signs of raised intracranial pressure, intraocular cysts
and intraventricular cysts which are the main contraindications for
cysticidal therapy. e main indications for cysticidal therapy are
the viable parenchymal cysts. If there are 1-2 cysts Albendazole alone
is given and in case of more than two cysts a combination therapy
of Albendazole and praziquantel has proved to be bene cial than
Albendazole alone [17]. In case of single enhancing lesion Albendazole
has shown to cause disappearance of lesion as well as the reduced
seizure recurrence as the chances of calci cation is reduced.

As per the recent guidelines by IDSA17, cysticidal drugs are also
indicated in intraventriclular cysts a er the placement of VP shunt.
Lower rates of shunt failure have been noted in those who received
antiphrastic drugs and corticosteroidsa er shunt placement.9 However
cysticidal drugs are contraindicated before the placement of shunt. In
case of subarachnoid Neurocysticercosis cysticidal drugs are indicated
for prolonged periods of time until there is radiological resolution of
the cysts. In some cases the drugs have been continued for a year. So
the exact duration of therapy is not known and there are no studies
or speci ¢ guidelines available. In cases of spinal neurocysticercosis,
cysticidal drugs are advised in the guidelines based on some case
reports. However several large scale studies are required to prove the
bene tand the risks associated.

Symptomatic management; e two important group of drugs
in the symptomatic management of cysticercosis are the anti-
in ammatory drugs and the anti-epileptic drugs.

Anti-in ammatory drugs

Whenever a patient presents with symptoms and signs of raised
intracranial pressure, anti-edema measures are indicated which mainly
the corticosteroids are whoever receives anti-parasitic drugs should be
given steroids till they are given anti parasitic drugs, as they are at an
increased risk of raised ICP due to the in ammation induced by the
death of the parasite by the anti-parasitic drugs. As per a Meta analysis19
published on corticosteroids in Neurocysticercosis in 2013 which
included 1373 patients, it was concluded that steroids are not bene cial
in long term reduction in seizure recurrence or in disappearance of
cysts. When it comes to the duration of steroids there are no speci ¢
guidelines regarding the duration. e current practice is to continue
the steroids as long as the anti-parasitic drugs are continued.

Whenever there is intolerance to steroids or the steroids are
required for a long duration of time steroid sparing drugs such as
methotrexate has been tried with bene cial results. However this
evidence is based on only few case reports and we require further large
scale studies to prove the bene ts.

Anti-epileptic drugs: e most common symptom with which
a patient with Neurocysticercosis can present is the seizures.  ese
seizures can be focal or with secondary generalization. As there are no
comparative trialsone cacy of di erent anti-epileptic drugs, there are
no speci ¢ guidelines on any speci ¢ drug to be used. e choice of
AED should be based on the drug interaction with cysticidal drugs and
the corticosteroids.

ere are trials on the duration of anti-epileptic drugs in
Neurocysticercosis. e Cochrane review which was published in 2015
compared 6 months vs 12-24 months and 6-12 months vs 24 months
of corticosteroids for the treatment of Neurocysticercosis. It was
concluded that both the comparisons were not statistically signi cant.

Surgical management:

Surgical management in neurocysticercosis comes into picture
when there are intraventricular cysts, intraocular cysts, subarachnoid
NCC, hydrocephalus and some rare cases of drug refractory epilepsy in
case of parenchymal neurocysticercosis.

Pregnancy

In pregnant ladies, the raised ICP should be aggressively managed.
e anti parasitic drugs should be withheld until a er delivery as the
safety of these drugs is questionable.
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