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Abstract: Neurocysticercosis (NCC) isamajor cause of neurological illnessworldwide. It isthe most common
identifiable cause of partial seizure especially inthe children of developing world. Thereisinsufficient information
about NCC in children in Nepal. This study was, therefore, conducted to evaluate the clinical, neuro-radiographic
and therapeutic aspects of NCC in children. Material and M ethods: 68 children with this neurocysticercosiswere
studied prospectively in 20 monthsin the Lumbini Zonal Hospital (LZH), asecondary-level-referral hospital inthe
Western Nepal. The diagnosis of NCC was based primarily on the neuro-imaging (CT/MRI) findings. Results: The
patients were predominantly females (nearly 65%) with age ranging from 2 to 14 years. Preschool-age children
constituted 10% of the patients. The three common manifestations were seizures (91%), headache and or vomiting
(38%) and hemi and or monoparesis (15%). CT/MRI demonstrated asingle parenchymal ring or nodular enhancing
lesion (REL) in 84% of cases with perilesiona oedemain nearly 90% of cases. A large majority of patients were
treated only with the anticonvulsant drugs (ACDs) for 9 months. Follow-up with repeat CT after 6 months showed
a complete resolution of NCC in most of the cases without the need for cysticidal treatment. Conclusion: NCC
should be considered first in the differential diagnosis of new-onset seizure among the children of developing

countries, where taeniasisis endemic. Most of the patients with NC do not need anticysticercal therapy.
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I ntroduction:

Neurocysticercosis (NCC) is the most common
parasitic disease of the central nervous system (CNS) in the
world %, and is highly endemic in the Asian developing
countries like Nepal. NCC is caused by the tissue-invading
larvae (Cysticercus Cellulosae) of the pork-tapeworm; Taenia
Solium. Humans acquire tapeworm infection via the faeco-
oral route, usually by the ingestion of food or water
contaminated with the eggs of T. solium 2. The disease
may, therefore develop even in individuals who do not eat
pork. NCC relatively more common in certain rural
communities due to poor sanitation, use of human faeces for
fertilizing plants in gardens or farms, and lack of controlled
pens for pigs?3.

Neurological symptoms arise as a result of a host's
inflammatory response to the dying parasite 3. The most
characteristic feature of NCC in children isthe acute onset of
partial seizure, which may occur in more than 80 % of cases*.
Other frequent manifestations are intracranial hypertension,
learning disability, behavioral changes and psychiatric
manifestations*5. Morethan 80% of children with NCC have
normal physical and neurological examination 3°. Besides
Computerized Tomography Scan (CT) and Magnetic
Resonance Imaging (MRI), serological tests such asenzyme-
linked immuno-transfer blot assay (EITB), enzyme-linked
immunosorbent assay (ELISA) are aso important modalities
for the diagnosis of NCC. EITB has a sensitivity of 72% and
a specificity of 96% in children with just one lesion 7. High
levels of TNF-alpha have been shown in the cerebro-spinal
fluid (CSF) from children with active NC 8. Stool examination
of these patients may show the presence of ovaor proglottids
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of thetapewormsin 25-40% of cases2°. The diagnostic criteria
of NCC laid down by Rosenfeld, et a 1° are:

(i)  Surgical biopsy findings,

(i) Radiographic findings consistent with NCC as
well as diagnostic serum and or cerebrospinal
fluid titers, or
Consistent radiographic findings and a
compatible epidemiological history.

(iii)

Antiepileptic Drugs (AEDSs) are of universal benefit to
stop seizure. Use of cysticidal medication is considered to be
controversial °. Recent data suggest that a one-week therapy
with albendazole, is as effective as a four week therapy in
children with NCC having one to three lesions ©. The long-
term prognosis for treated patientswith NCC is excellent 319,

Materialsand Methods:

Ninty-three (93) consecutive children presenting in the
emergency and pediatric outpatient departments of Lumbini
Zona Hospital (LZH) with new-onset seizure or unexplained
sudden loss of consciousness (L OS) between 2059-01-01 and
2060-08-29 (equivalent to 20 months of the local calendar)
were selected for the study. But only 68 patients with CT/
MRI findings consistent with NCC wereincluded in the study.
Total and differential leucocyte count, erythrocyte
sedimentation rate (ESR) and Mantoux testswere donein all
of these patients. Excluded from the study were those patients
whose CT/MRI findingswere either not consistent with NCC
(6 patients) or whose CT or MRI reportswere not available at
al (19 patients). All of these 68 patientsweretreated initially
with the anti epileptic drug; Carbamazepine (CBZ). Five of



them also received Dexamethasone plusAlbendazole. Patients
on CBZ werefollowed upinitialy for amonth to find out the
sideeffects. Six months after starting AEDs, CT or MRIswere
repeated. AEDs were slowly weaned in 3 months after the
complete resolution of the lesion.

Results:

Ageincidence: Ageof the patientsranged from 2to 14
years (mean-5.8 years), with peak incidence among 8 to 10
years children. Preschool-age children (<6 years) constituted
only seven (10.3%) children. Forty-seven (69.1%) of the
patients were older than 7years.

Table 1: Showing the age incidence.

Age (years) No. of patients Percentage
<2 0 0

2-4 5 7.4

5-7 16 235
8-10 26 38.2

> 10 21 30.9
Total 68 100

Sex incidence: Femal e patients constituted nearly 65%
(n=43) of the total cases.

Table 2: Showing sex incidence.

Sex No of cases Percentage
Male 25 35.3
Female 43 64.7
Total 68 100

Clinical presentation: The most frequent manifestation was
seizure in 62 (91%) patients, followed by headache and or
vomiting in 26 (38%) patients and neurological deficitslike;
hemi and or monoparesisin 10 (15%) patients. Partial seizures
were present in 85% of cases. Complex partial seizure (48.5%)
predominated over simple partial seizure (29.4%). One of the
patients had only sensory disturbancesin his left upper l[imb
(? Simple partial seizures)

Table 3: Showing theclinical features.

Clinical features No. of cases Percentage
Seizure 62 91.2
Headache/vomiting 26 38.2
Hemi/monoparesis 10 14.7
Unexplained sudden LOC 6 8.8
Fever 5 7.4

Laboratory studies: Neutrophiliaand eosinophiliawere
present in 30% and 19% of casesrespectively. High ESR > 20
mm/hr were found only in 19% of cases. Mantoux tests of all
patientswith neuro-imaging findings consistent with NCC were
negative. ELISA for NCC done el sewherewas positivein four
Cases.

Neuro-imaging (CT/MRI) studies: Single parenchymal
ring/nodular enhancing lesion/s (REL) were found in 57
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(83.8%) patients. Multiple RELswereseenin only 7 (10.3%)
cases. Similarly calcificationswereseeninonly 4 (5.9%) cases.
Perilesional oedemawas noticed in 61 (89.7 %) cases.

Treatment & outcome: Seven out of ninety-three (7.5%)
patientstreated with CBZ devel oped rashes, while 1/93 patient
developed leucopenia. CBZ was, therefore replaced by
clobazam in 4 patients, and phenytoin in another 4 patients.
One of the patients on phenytoin developed vertigo & ataxia
after she took a high dose (300mg) of the drug by mistake.
Correction of the dosageimproved her completely. Additional
therapy with albendazole plus dexamethasone was givento 5
patients. One patient developed severe headache.
Discontinuation of albendazole ultimately relieved her
problem. Compl ete resolution of thelesion/sin CTs repeated
after 6 months was seen in a large majority of the patients.
Recurrence of seizure 9 months after the discontinuation of
AED occurred in 2 cases. No patients died nor suffered from
any major complicationsin this study.

Discussion

Thisstudy showed that there were more girls suffering
from NCC as compared to boys (65% vs 35%). This finding
issimilar to those of Ruiz-Garcia, et a *, and Thakur, et al 2,
but in contrast to the finding of Morales et al, who found a
male preponderance 5. In fact no sexual predilection exists 2.
Current study showed a 10% incidence of NCC in preschool-
age children. Nearly 70% of children were older than 7 years.
There were no patients younger than 2 years. These findings
are similar to those reported by Kossoff and Thakur et a 312,
Lower incidence of NCC in the preschool-age children is
because of the prolonged incubation period (aslong as5 years)

of T. solium aswell asthe nutritional habitsyoung children’s
313

91% of children in this study presented with seizures,
mostly focal in nature (85%). Thisfinding is similar to those
reported by Singhi et al and Kalra et a %4 Solitary
parenchymal lesions as in our study mostly produce focal
seizures and focal neurological deficit 2. Headache and
vomiting, which may be the features of raised intracranial
pressure, were present in 38% of cases in the current study.
Similar presentations were seen in 30% and 44% of casesin
other two studies 5. Present study showed a nearly 15%
incidence of focal neurological deficit (hemi/monoparesis),
which was observed in only 4% of casesin a study done by
Singhi et al . All except one patient with thisdeficitimproved
completely within 24 hours (Todd' spalsy). Hemi/monoparesis
resultseither from the cyst or from Todd paralysisafter apartial
seizure®. Fever occurredin 7.4% of casesinthe present study,
mostly because of the associated pneumonia. However
Rosenfeld et a found fever in none of the children with NCC
intheir study °.

Blood examinationsin thisstudy revealed neutrophilia
and eosinophiliain nearly 30% and 20% of casesrespectively
with high ESR in 20% of cases. But these laboratory studies
areneither sensitivefor nor predictive of thediagnosisof NCC
10, Imaging studies showed single parenchymal RELsin 84%
of caseswith perilesional oedemain 90% of cases. Singhi and
Talukdar et al intheir studiesreported similar CT findings 5.



Three patients presenting with complex partial seizures had
normal CT reports, and were excluded from the study. But
10-20% of the children with NCC may have normal CT/MRI
reports 3. Multiple RELS/cysts, which were seen in 10% of
patients in the current study, were found in 7% of casesin
another study °. Six percent of patients had single or multiple
calcifications, which are observed less frequently in children
ascompared to adults3. Thenatural history of cystsistoresolve
by complete resorption or calcification 2.

CBZ had to be discontinued in 8 out of 93 patients
because of the appearances of rashes in 7 patients and
leucopeniain 1 patient. Rash and leucopeniaare theimportant
side effects of CBZ, for which close follow-up of patientsis
needed at |least for the initial 1-3 months. One of the patients
getting albendazole developed severe headache within 24
hours. This headache was probably because she had a large
perilesional oedema. Destruction of cysts by antihelminthic
drugif givento achild with severe oedema, can cause further
inflammation and swelling resulting into headache, vomiting
and seizure 3. Prophylactic treatment with dexamethasone is
beneficial in decreasing the severity of such neurological
symptoms?.

CT repeated after six months of AED therapy showed
acompleteresolution of the cysticlesion/sin agreat majority
of casesin the present study. Spontaneous resolution of NCC
without the need for cysticidal treatment has been reported
before also, by Morales et al ®. In fact most lesions of NCC
resolve spontaneously within 2-3 months3. Although none of
the patients in this study died, deaths have been reported in
the earlier study because of chronic arachnoiditis .

Conclusion & Recommendation

Data suggest that partial seizures and single
parenchymal lesions are the most common clinical and neuro-
radiographic manifestations of NCC in children. It is
recommended to consider NCC as adifferential diagnosis of
new-onset partial seizure in a Nepalese child. Albendazole
should be used in case of multiple cystic lesions with no or
minimal perilesional oedema. Most solitary lesions resolve
completely and spontaneously without the need for
antiparasitic medication.
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