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ABSTRACT

Introduction: Neurocysticercosis (NCC) is caused by the larval

cause of acquired epilepsy in developing countries. In India NCC
has been identified as a significant cause of seizures.

Methods: This prospective observational study was conducted on
150 children of NCC up to 18 years of age in a tertiary care
hospital. The diagnosis was based on clinical and laboratory/
radiological evaluation of the patients. Socio-clinical, radiological
and serological data of the patients were analysed.

Results: A total of 150 children were enrolled in this study. The
commonest age group of the cases in this study was six to 10
years. Male to female ratio was 1.8:1. The largest percentage of
cases belonged to upper lower class (56%) and lowest was 4% in
upper class. Sixty percent subjects were non vegetarian. Seizures
were the most common presentation (96%). Headache was present
in 44% cases. Single lesion was commonest type of lesion on
radiological examination with frontal cortex as most commonly
involved area of brain. Stage II NCC was commonest type of
lesion on MRI. EEG was abnormal in 38% cases. Serum ELISA
for cysticercosis was positive in 10% cases. Number of lesions
was not associated with age group, type of seizure or any
particular area of brain.

Conclusion: Stage II NCC the commonest type of NCC. Single
lesion NCC was more common than multiple lesions. All cases
with atypical presentation and positive ELISA had multiple

Gaur BK. Childhood Neurocysticersosis: lesions. Frontal portion of cortex was most commonly involved.
A rural teaching hospital experience. J . . . .
Nepal Pacdiatr S%C. 20I)19;39(2§65_71_ Key words: ELISA; Neurocysticercosis; Neuroimaging

(SO

OF 0]
This work is licensed under creative common attribution 3.0 license gﬁ .
(e

=

J Nepal Paediatr Soc Vol 39 Issue 2 May-Aug 2019 65



Original Article

Child Neurocysticercosis; Bhalla AS et al.

INTRODUCTION

Taenia solium cysticercosis was added by World
Health Organisation (WHO) to the list of major
Neglected Tropical Diseases (NTDs) in 2010.! Its
prevalence is more common in areas of unhealthy
environment. Neurocysticercosis (NCC) is now the
most frequent preventable cause of epilepsy
worldwide, and is estimated to cause 30% of all
epilepsy cases in countries where the parasite is
endemic.? In India too, NCC has been identified as
a cause of around one third of all cases of epilepsy.?

Clinical presentations are as diverse as headache,
focal deficits, seizures or signs of increased
intracranial pressure, papilledema, monoparesis
etc.*® Exact clinical diagnosis is usually difficult
because of the polymorphic symptomatology.
Pathological confirmation of the parasite has its
own hardships.® Diagnosis at present is based on
the Del Brutto’s criteria.!!

Various studies have been done in India and other
countries on clinical and laboratory profile of
NCC.!"-13 Some of the features seem to be common
yet they all differ in age, sex, radiological and
serological findings etc. This study was an attempt
to assess the clinical profile of NCC in North
Indian rural children along with their radiological
and serological status.

METHODS

This observational study was conducted on 150
children up to 18 years age, satisfying the criteria
for definitive or probable diagnosis of NCC.!0
Consent was obtained from the patients’ parents
before enrolling in the study. Subjects with other
co-morbidities like tuberculosis, HIV, malignancy,
patients presenting with pre-existing CNS
morbidities, patients on immune-suppressive
therapy, previous severe brain trauma and non-
consenting parents were excluded. A detailed
medical history with emphasis on the description of
the clinical manifestations, anthropometric
measurements, general physical examination, and
systemic examination, including neurological
examination were performed. Socio-
epidemiological details (as per Kuppuswamy
classification) were also recorded.'
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Diagnostic evaluation was done including
haemoglobin, peripheral blood smear, total and
differential leukocyte counts and microscopic
examination of stool. EEG was done inside hospital
using Medicaid NP 2300 W (2005), machine. Stool
examination for evidence of Taenia Solium
infestation was done. ELISA test was performed on
blood sample on Nova tec Taenia Solium IgG,
TAEG0420. Contrast Enhanced Computerised
tomography (CECT) scan of brain [Philips, Philips
Ingenuity, Netherland (2011)] and MRI brain
[Philips, Acehieva Philips 1.5 Tesla (SRN 32986),
Netherland (2011)] were done inside the hospital.
At the time of the initial scan, the following
characteristics of the lesions were recorded: (a) No.
of lesions (b) Site (¢) Stage (d) Size (e) Scolex (f)
Perilesional edema. Patients were followed up
every month for initial one year of treatment.

All data were recorded in Microsoft Excel sheet
and transported to SPSS version 23.0. Frequency
and percentages were worked out to find the
distribution of the respondents according to socio-
personal characteristics. Chi square test was applied
to test the statistical significance of proportions.
Other tests were employed as relevant. Level of
significance was kept at 5%.

RESULTS

Six to 10 years age group was the most affected age
group (38%). Out of 150 children included in the
study, 96 (64%) were males and 54 (36%) were
females. NCC was predominant in upper lower
class (56%) followed by lower middle class (30%).
(Table 1).

Maximum number of seizure cases, 96 (64%), were
generalised tonic clonic seizure (GTCS) type, 48
(32%) cases had focal seizures and six (4%)
presented with other manifestations. Twenty four
cases (16%) had status epilepticus as initial
presentation. Papilledema was present in six (4%)
cases. All the cases who had papilledema had
multiple lesions. Headache was present in 66 (44%)
cases (table 2). Table 3 shows that 57 cases (38%)
were having abnormal EEG. Fifteen cases (10%)
were seropositive on ELISA test. Sixty eight
percent patients had single lesion on radiological
evaluation and scolex was visualised in 84% of
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Table 1. Demographic profile of study patients

Number of cases (%)

Age
0 to 5 years 9 (6%)
6 to 10 years 57(38%)
11 to 15 years 54 (36%)
16 to 18 years 30 (20%)
Sex
Female 54 (36%)
Male 96 (64%)
Kuppuswami
Socioeconomic scale
Upper 6 (4%)
Upper middle 15 (10%)
Lower middle 45 (30%)
Lower 84 (56%)

patients on initial assessment. Stage Il was the most
predominant type whereas 36 (25%) patients had
multiple stages at initial diagnosis.

We analysed the association of single/multiple
lesions in brain with factors like age, gender, type
of seizure and site of lesion. None of these factors
were significantly related to number of lesions.
Positive serology (ELISA) was significantly
associated with multiplicity of lesions (Table 4).
We also analysed association of factors like age,
gender and number of lesions (MRI) with seizure
type. Table 5 shows that none of these factors were
linked to any seizure type.

DISCUSSION

NCC is one of the serious problems of public health
in India. This nation is one of the endemic regions
for Taenia Solium, hence the neurocysticercosis too
is highly prevalent. This entity presents with
varying signs and symptoms in both children.
Present study was done with an aim of observing
the clinical, serological and radiological features of
childhood NCC in North Indian rural population.

In this study most of the patients belonged to low
earning sections of population, namely upper lower
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Table 2. Distribution of patients according to clinical
presentation

Number of cases (%)

Type of presentation

Focal seizures 48 (32%)

GTCS 96 (64%)

Headache 66 (44%)
Seizure duration

<30 minutes 120

>30 minutes 24
No Seizure 6
Papilledema 6 (4%)

class (56%) followed by lower middle class (30%).
Only one case of NCC belonged to upper middle
class. Our study results are thus in agreement with
available literature on the epidemiology of NCC.
Overall, age group most affected was six to 15
years. This age group is exposed to contaminated
food sources more than the < five years age groups.
The number of patients > 15 years in our study was
small. Unhealthy feeding practice like eating street
food is high in bigger age groups, which is easily
available (and mostly unregulated in countries like
India) and predisposes to a lot of health issues,
including NCC.

Our study results are in agreement with the natural
life cycle of Taenia Solium which has the
possibility of being spread by contaminated food
sources, both vegetarian (e.g. raw eaten leafy
vegetables which are improperly cleaned) and non
vegetarian (undercooked infested pork). In this
study, where majority of people follow mixed
pattern of diet, 40% cases were pure vegetarians.
Yashodhara P et al. in Indian state of Andhra
Pradesh also noticed that there is similar
distribution of NCC in vegetarians and non-
vegetarians.!® In a study in northern state of
Uttrakhand in India, the cases were mostly
vegetarian.!” Cysticercosis is a disease of poor food
hygiene and sanitation regardless of eating
preferences.!517:21
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Table 3. Distribution of patients according to EEG

Frequency Percentage

EEG
Normal EEG 93 62%
Abnormal EEG 57 38%
Serum ELISA (IgG)
Positive 15 10%

Number of lesions
Single Lesion 102 68%

Site of brain involved

Parietal cortex 30 20%
Temporal cortex 24 16%
Occipital cortex 12 8%
Multiple lesions 18 12%
Other portions of 6 4%
brain
Stages of NCC
I 12 8%
I 51 34%
I 30 20%
v 21 14%
Multiple Stages present 36 24%
in brain
Scolex visualised 126 84%

Seizures (96%) and headache (44%) were the most
common presentation of NCC in this study. A
higher incidence of seizures is reported in
published studies from India than from other
countries. In this study generalised seizures (64%)
were more common than partial seizures (32%).
Other studies from India have also shown similar
findings.'®2 In a study from Nepal by Basu S et al.,
focal seizure was predominant (70.7%) seizure
type.?! Available literature thus shows a mixed
pattern of predominant clinical seizure type in
NCC. Types of seizure are generally dependent on
quantitative neurological defect, their location and
other individual factors. In this study, GTCS type
of seizure was significantly associated with status
epilepticus. Other than this, there were no particular
association of seizure type with other factors like
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Table 4. Relationship of number of lesions (CT/MRI)
and other patient factors

Number of lesions Single Multiple p Value

() ()
Age (years)
0to5 6 3 0.89
6to 10 42 15
I1to 15 36 18
16 to 18 18 12
Sex
Male 63 33
Female 39 15
Type of seizure
GTCS 69 27 0.10
Focal 33 15
Other manifestation 0 6
Site of lesion
Frontal 45 15 0.09
Parietal 21 9
Temporal 21 3
Occipital 9 3
Multiple portion of 6 12
cortex
Other portions of 0 6
brain
ELISA positivity 3 12 0.02

age, sex, number of lesions and dietary pattern of
the patients. Nearly 44% of patients were having
headache as one of the presenting symptoms.
Similar findings have been reported in many such
studies.®*!?2! In a study done by Bhattacharjee et
al., 63% cases had headache.!> Papilledema was
seen in only six cases (4%) in present study.
Similar incidence of papilledema was reported in
study done by Singhi et al.® Semiology of
presentation is determined by site and stage of
lesions as also as how early the patients present to
health care facility.

In this study, nearly one third cases, (n = 48) were
having multiple lesions on radiological examination
and rest of the patients with only one lesion. One
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Table 5. Relationship of patient factors associated
with type of seizure

Type of seizure GTCS Focal No p

seizure seizure value

Age
0 to 5 years 9 0 0 024
6 to 10 years 30 27 0
11 to 15 years 33 15 6
16 to 18 years 24 6 0
Sex
Male 57 36 3 052
Female 39 12 3
Number of
Lesions
Single 69 27 0 0.10
Multiple 27 21 6
No seizures 0 0 6

case had ocular cysticercosis too, confirmed by
retinal examination. Singhi et al. also reported
single lesion to be the most common lesion on
MRI/CT.b Six cases who had atypical presentation,
had multiple lesions. None of the single lesion
patients had atypical presentation. In this study,
multiple lesions were not associated with any
particular age, sex, seizure type or duration and
EEG abnormalities. Also multiple lesions were not
associated with any particular region of the brain.
Semiology of seizures and other symptoms depends
on site of brain involved.®

In this study, majority (50%) of all the lesions were
cystic in nature followed by calcified lesion (24%).
Stage II NCC was most prevalent in our study.
Other authors also report this type of radiological
lesion to be the commonest finding.%!5:19-20 [n this
study, scolex was visible in 84% of cases. Singhi et
al. also reported similar finding in their study.®
Other authors have reported varying rates of scolex
visualisation.'> Scolex visualisation is generally
better with MRI as compared with CT. Differing
rates of scolex visualisation in different studies may
be because of different radiological modalities in
various centres, used for diagnosis. With more
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availability and advancement of MRI, more cases
are being detected these days.

No immunological test has been developed till now,
which is very sensitive or specific for NCC. ELISA
as a serological evidence has been labeled as a
minor criteria in diagnostic categorisation. In a
study by Kotokey et al. in Assam, (north east India)
78.4% cases were ELISA positive.?! Sahu PS et
al. ‘have found anti cysticercus IgG ELISA positive
in 28.1% of patients. 2> In our study, only 10% (15
cases) had ELISA sero positivity for NCC. Singhi
et al., similarly reported ELISA positivity in only
15.8% cases. Authors also raised the doubt about its
usefulness as a diagnostic criterion in an endemic
country like India.® All the 15 cases who were
ELISA positive in present study had multiple
radiological lesions. However, out of all the 102
patients having multiple lesions, 87 had negative
seroreactivity. The type of serological test in
different studies is different, thereby explaining non
uniformity of the results. In a recent review by
Carpio et al., the usefulness of currently available
antibody detection serological tests has been
doubted and new tests based on antigen detection
particularly in CSF may hold high diagnostic
value.2* Moreover, with current advancement in
MRI brain, the utility of serology in diagnosis of
NCC is likely to dwindle. We did not employ CSF
serology as diagnostic modality.

There is large variability of EEG findings in NCC
in available literature. In this study, 57 (38%) cases
had abnormal EEG pattern. Similar results were
reported by other authors.!> In contrast to this,
Singhi P et al. reported more EEG abnormalities
(focal epileptic in 54.9% and generalised
abnormalities in 13.7%).° In general, there are no
EEG abnormalities in many cases of seizure
patients. In a study by Singh RD et al. authors
reported 51% normal EEG in generalised seizure
patients and 42% normal EEG in focal seizure
patients.2* Chayasirisobhon S et al. reported that the
EEG abnormalities in NCC may be influenced by
location and stage of lesion.?> Technical aspects are
quite different interpreting paediatric EEG needing
special expertise, which also may be the reason for
these contrasting results of various studies.
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In today’s scenario, huge stress is being laid by the
Government of India, probably for the first time on
such a large scale as present, on use of toilets and
shunning open defecation. It is expected that if
toilet use is largely adopted in rural areas, problems
like NCC will diminish. It is imperative that
government should strictly enforce the food
sanitation laws too to curb various illnesses
alongside promotion of toilet use for defecation.
Education of public on a large scale in this age of
digital media (being available in almost every hand
now) can also bring down acquisition of faeco-oral
infections and infestations. We recommend more
community-based studies to test the utility of
ELISA in diagnosing NCC. More training of
interpreting EEG of children is required to bring
more meaning to information on this subject. This
study highlighted the clinical and laboratory
features of hospitalised NCC patients only. Exact
burden in a given region, though can be studied by
large community based studies. The present study
definitely is a reflection of sufferings and
morbidities of this ‘worm in brain’.
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