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Background: Seizures & epilepsy affects infants & children more than any other group. There is lack of data that has looked at Neuroimaging
in all children after a first afebrile, hence the present study was planned to determine incidence of Neuroimaging abnormality in children
presenting with new onset afebrile seizures. Subjects and Methods: Children in the age group of six months to sixteen years who presented to
the department of Paediatrics, GSL Hospital with the symptoms of first episode of afebrile seizures were evaluated prospectively. Cases with
first episode of afebrile seizures that came to pediatrics department during the period of September 2012 to July 2014 were taken. Detailed
history was taken and seizures categorized according to the Classification proposed by International League Against Epilepsy (ILAE) 2006.
Results: Abnormal neuroimaging is seen 60 cases (75%)in which highest number of abnormal Neuroimaging is seen in 5-9 years(41.7%)
followed by 30% in 9-13 years. Complex partial seizures are more common (41.3%) followed by generalized seizures (31.3%) in our study
group. Brief seizures (<5mins) are more common which are 85% than prolonged seizures(>15mins) that are of 15%. Maximum affected age
group in our study was age group between 5 -9 yrs 38.8% followed by 9-13 yrs 26.6%. Conclusion: Although cysticercosis incidence is
greater in pork eaters, feco-oral route is also a major route of disease transmission and may also occur in population not eating pork.
Cysticercosis is also more common in low socioeconomic status, poor hygiene and sanitation conditions which are evident in this study.
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Therefore, the present study was planned to determine
incidence of Neuroimaging abnormality in children
presenting with new onset afebrile seizures.

Introduction

Seizures are the most common Pediatric neurological
disorder with 4 to 10% of children, who suffer at least one
seizure in the first 16 years of life.[! Seizures & epilepsy
affects infants & children more than any other group.
Worldwide, it was estimated that 10.5 million children under
15 years have active seizures representing about 25% of the
global seizure population. Of the 3.5 million people who
develop seizures annually, 40 % are younger than 15 years
and more than 80% live in developing countries. !

The seizure incidence rates reported from India were higher
and reached 60.0 per 100000 person-years.[! The role of
neuroimaging in children presenting with first nonfebrile
seizure is still not well-defined. Based on several studies, the
prevalence of abnormal neuroimaging in pediatric patients
with a new- onset nonfebrile seizure is estimated to be 0% to
21%.1561

There is lack of data that has looked at Neuroimaging in all
children after a first afebrile, unprovoked seizure from
developing countries, where the incidence of CNS infections

Obijectives:
To determine the frequency of abnormal Neuroimaging in

children aged between 6 months to 16 years with new onset
afebrile seizures.

Subjects and Methods

Children in the age group of six months to sixteen years who
presented to the department of Paediatrics, GSL Hospital
with the symptoms of first episode of afebrile seizures were
evaluated prospectively. Cases with first episode of afebrile
seizures that came to pediatrics department during the period
of September 2012 to July 2014 were taken.

Inclusion criteria:

are common, and causes for an apparent unprovoked
afebrile seizure may be different from Western World.

C/O 1stepisode of afebrile seizure, Age group 6 months —
16years.
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Exclusion criteria:

Past H/o seizures, Seizures with fever, Meningitis,
Encephalitis, Known idiopathic case of Epilepsy/CNS
malformations, Primary diagnosis other than seizures were
excluded.

Data collection procedure:

Detailed history was taken and seizures categorized
according to the Classification proposed by International
League Against Epilepsy (ILAE)7. Thorough clinical
examination was performed to detect any abnormality in the
nervous system. Ex:Focal neurological deficits and also to
screen the systemic disease .Diagnosis was verified by
Neuroradiological tests(CT,MRI).

The purpose of this study was explained to the parents/
guardian and written consent was taken prior to the study.
Data collected was kept securely and confidential by not
revealing patient's basic information. An high risk consent
was taken before the procedure if any needed afterduly
informing to the parent's/ guardians. Permission was
obtained from the Ethical Committee of GSL medical
College before starting the study.

Radiological images:

Figure 1: NEUROCYSTICERCOSIS -hypodense lesion seen in
right frontal lobe & Multiple calcified granulomas noted

Figure 3: Well-defined ring like lesion in left frontal lobe with
moderate perilesionaloedema - TUBERCULOMA.

PLAN STUDY
A

Figure 2: PORENCEPHALIC CYST in the Left occiputal
lobe communicating with left occiputal horn of left ventricle.

Statistical analysis:

All the statistical analysis was performed by using SPSS-20
version and MS Excel. Variables were reported as mean +
SD and percentage. Chi-square test was performed to
determine the association between variables. P value of
<0.05 was considered statistically significant.

A total of 80 cases presented within one week of throwing
seizures. 18 (22.5%) cases were simple partial, 33 (41.3%)
cases were complex partial and 4 (5%) cases were partial
seizures with 20 generalization. 25(31.3%)cases were
generalized seizures respectively. Seizures were more on the
right side. 3 cases were localized to the face. Seizures
involving all the four limbs associated with loss of
consciousness in 25(31.3%) cases. The CT scan shows
localization to the parietal lobe in 54% of these cases.
Seizures were mainly single in number in 51(53%) cases
and multiple (>2) in number in 5(8.25%) cases.

Multiple episodes of seizures were mainly due to late
presentation. Case of status epilepticus was seen one
(1.04%) case due to multiple neurocysticercosis in left
frontal region.

The associated symptoms were mainly headache in 25
(31%)cases, vomiting in 22(27.5%)cases, loss of
consciousness in 30(37.3%)cases, deviation of mouth in
63(78.6%)cases. Muscle weakness in 30(31.2%)cases and
automatism in 4 (5%) cases
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Immunization:

Immunization with BCG was given in total 60% cases.10
cases show the ring enhancing lesion Only 3 cases
vaccinated with BCG showed Mantoux positive (>10
mm)with ring enhancing lesion with anticonvulsant and
anti-tuberculosis treatment.1case immunized with BCG
showed an infarct on CT scan with tuberculoma.lcase
unimmunised with BCG and Mantoux test positive, CT was
Normal.

Clinical signs:
Patients presenting with 1st episode afebrile seizures

showed very few clinical signs even after a thorough
neurological examination, speech abnormality, Dysarthria in
4 (5%) cases, ptosis in 2 (2.5%) cases, facial weakness in
12(15%) cases, raised ICT in 2 (2.5%) cases. Papilloedema
in 2 (2.5%)cases.

Investigations:
CBP: 20cases had eosinophilia out of which

Neurocysticerosis was detected on neuroimaging in 6 cases,
and Tuberculoma identified in 5 cases: Remaining 9 cases
had CT scan normal study.

ESR: ESR was raised in 6 cases. All these cases had other
evidence of Tuberculosis, and they were started on an Anti-
tubercular therapy with anticonvulsants.

Mantoux Test: Mantoux test was positive in 19 cases 6
cases showed ring enhancing,1 showed an infarct and other
had an obstructive hydrocephalus on CT scan.

X-ray chest: only 2 cases had paratracheal haziness and
with one having tuberculous meningitis and other having a
tuberculoma.

EEG: EEG was taken in 5 cases where CT scan was
Normal. EEG was abnormal in 2 cases 1st was suggestive
of juvenile myoclonic seizures, 2nd showed evidence of
generalized epileptiform activity.

CT scan: CT scan was taken in all of the case population. It
was abnormal in 60(75%) cases and normal in 20 cases
(25%).The type of lesion was Neurogranulomas in 57 cases
(71.2%), CNS tumor in 2 cases, CNS malformation
(PORENCEPHALY) in 1 case

Neurogranulomas:

Neurogranulomas constitute 57 (71.2%) cases amongst total
80 cases.

Only one case presented with status epilepticus, duration of
convulsion mainly ranged from 10 to 15 minutes with the
loss of consciousness from 1 to 2 hours.

History of immunization with BCG was in 60% cases. Signs
of raised ICT were seen only in 2 cases. (obstructive
hydrocephalus + Bil.papilloedema).

Perilesionaloedema range from absent to moderate in
97.3% case and severe in 2 cases. Size of the lesion was less
than 1 cm in 78.4% cases. Localization of lesion was
parietal in 22(58.4%), frontal in 11(28.3%), temporal in

6(15%). Single lesion was seen in 34(87%) cases and
multiple,i.e.,2 to 3 in 5(12.8%) cases. Only anticonvulsants
were given in 24 (25%) cases who showed no other
evidence  of  tuberculosis or  Neurocysticerosis.
Antitubercular treatment + anticonvulsant was given in 4
cases based on other evidence of systemic tuberculosis.
These cases were followed up for a period ranging from 2
months to two years. During the study period, i.e., 21 cases
did not come for followup. 59(73.75%) cases had no
problem on followup, one seizure case with raised ICT. CT
scan was repeated after 6 months for 59(73.75%) which
showed partial response (calcified speck on CT/MRI) in
18(30%) cases and full resolution in 41 (69.4%) cases.
These 18 patients (Calcified speck on (CT/MRI) were on
regular followup for any recurrence of seizures, advised
using Antiepileptic drugs for two-year seizure free period.

Table 1: Clinical characteristics

Characteristics Frequency Percentage
Seizure type

CPS 33 41.3

GTCS 25 313

Sec GTCS 4 5.0

SPS 18 225

Seizure duration

Brief(<5mins) 68 85.0
Prolonged(>15mins) 12 15.0

Out of total 80 cases, 18 (22.5%) cases were simple partial,
33 (41.3%) cases were complex partial and 4 (5%) cases
were partial seizures with secondary generalization.
25(31.3%) cases were generalized seizures respectively.
Complex partial seizures are more common in our study
group.

Brief seizures are more common (85%) than prolonged
seizures (15%)

Table 2: Distribution of Neuroimaging cases with different

parameters

Parameters Neuroimaging Total
Abnormal Normal

Age (year)

Upto 1 4 6 10

1.1-5 10 5 15

51-9 25 6 31

9.1-13 18 3 21

Above 13 3 0 3

Seizure Type

CPS 25 8 33

GTCS 20 5 25

Sec GTCS 3 1 4

SPS 12 6 18

Mantoux test

Negative 43 18 61

Positive 17 02 19

Out of 80 cases, abnormal neuroimaging is seen 60 cases
(75%) in which highest number of abnormal Neuroimaging
are seen in 5-9years (41.7%) followed by 30% in 9-13 years.

- Asian Journal of Clinical Pediatrics and Neonatology} Volume 7 | Issue 3} July-September 2019




FParnamahamsa & Svivam; Neurcimaging (bnovmality in Children

Normal neuroimaging is seen in 25% cases. Significant
correlation is seen between age and neuroimaging
(p=<0.05).

Abnormal Neuroimaging observed in 60(75%) patients out
of total 80 patients. Abnormal Neuroimaging observed in 37
patients (52.54%), out of 51 patients with partial seizures.
Abnormal Neuroimaging observed in 23 patient, out of 29
patients with generalized seizures.

There has been observed significant relation between
mantoux testing and neuroimaging (p=<0.05).

Table 3: NCC characteristics

Characteristics Number Percentage
Sites

Left frontal 8 20.5
Left parietal 13 33.3
Left temporal 3 7.6
Right frontal 3 7.6
Right parietal 9 23.7
Right temporal 3 7.6
Lesions in NCC

Single 34 87.2
Multiple 5 12.8
Calcification 16 41.0
Non calcified 14 35.9
Ring enhanced 18 46.2

In the present study, most common site of NCC was found
as Left parietal (33.3%). Out of total 60, abnormal
neuroimaging findings NCC are 39, in which single lesions
are seen in 34 cases (87.2%) , multiple (>2 in no) in 5 cases
(12.8%),16 are calcified (41%),14 are non-calcified (35.9%)
and Ring enhancement in 18 cases (46.2%).

Table 4: Abnormal Neuroimaging causes

Neuroimaging findings Number Percentage
Astrocytoma 1 13
Medulloblastoma 1 1.3

NCC 39 48.8

Normal 20 25.0
Porencephaly 1 13
Tuberculoma 18 22.5

Highest number of abnormal Neuroimaging are due to
Neurocysticercosis 48.8%, followed by Tuberculoma
22.5%, CNS Tumor namely Medulloblastoma and
Astrocytoma, CNS malformation namely Porencephaly.

Discussion

Approximately 4 — 6% of children are expected to have a
seizure by the age of 16 years. The role of emergent
neuroimaging for children with a new-onset afebrile seizure
is not well understood, this is because the prevalence of
neuroimaging abnormalities in this group has yet not been
determined.

However, regarding the results reported in the literature for

adults, there has been a relatively high prevalence (between
34-45%) of CT scan abnormalities in adults with a new
seizure. As a result, a recommendation has been published
to perform emergent neuroimaging in a large population of
adults having their first seizure.®

So far, several studies have reported the prevalence of
abnormal neuroimaging in children with new- onset
seizures. The prevalence of abnormal neuroimaging in these
studies ranged between 0 -21%.5°! The proportion of
children with febrile seizures ranged between 17% and
71%.581 It is important to note that children with febrile
seizures, either simple or complex, are at low risk of
neuroimaging abnormalities.®) The high-risk age was
reported to be less than 24 months by Adamsbaum 10 and
less than 33 months by Sharma.[*4

Practice parameters, which have been recently published
recommend emergent neuroimaging to be performed in a
child of any age, who exhibits a postictal focal deficit
(Todd’s paresis) not quickly resolving, or who is not
recovered to the preictal state within several hours after the
seizure.[*?l

Although CT scan is more available in the emergency
departments, MRI is accepted as a more sensitive
neuroimaging modality for children presenting with seizure.
In present study, Neuroimaging was performed in 80
patients, and abnormalities were found in 75% of cases and
25% were normal. The results showed that there was a
significant relationship (P < 0.05) between age and seizure
type.

First episode afebrile seizures form 18.09% (80 patients) of
the seizure cases admitted into the hospital which is the next
commonest to seizures associated with fever (i.e., febrile
seizures, pyogenic meningitis).

Clinical Spectrum

Afebrile seizure is a disorder occurring in the young. In our
study, most patients, i.e., 38.8% belong to age group of 5-9
years. This observation is in accordance with other studies
done including all age groups, which states that the majority
of the patients were below the age of 20 years. In our study
male sex(55%) is more affected than female sex(45%).

In a study conducted by Chaoshuang, et al. from china found
that the urban population is at a higher risk than the rural
population.*® Similar observations were seen in urban
populations in two Brazilian studies were 86.2% and 93.8%
which showed urban population are at greater risk than rural
population.*+%1 In a study conducted by Rajshekhar et al,
who studied active epilepsy as an index of burden of
Neurocysticercosis in Vellore district, India, found that the
prevalence in urban clusters was more than twice in the rural
cluster (6.23 vs. 3.04 per 1000).18!

Contrast to the current literature and studies our study has a
high percentage of rural patients (74%), probably related to
poor hygienic conditions and higher amount of fecal
contamination of drinking water in the rural areas.
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Cysticercosis is a disease of low socioeconomic conditions,
associated with poor hygiene and sanitation and poor safe
drinking water. In a study conducted in Kerala, Kuruvilla, et
al found that 73% patients belonged to low socioeconomic
category.'7 In similar two studies conducted from
Chandigarh, 69% and 82.7% of the patients were of low
socioeconomic strata.l81% Majority (72.5%) of the cases in
the our study were of lower socioeconomic class. Hence, our
results are similar to other Indian studies.

In our study out of total 80 patients, 55 were taking non-
vegetarian (70%), 32 gave a history of eating pork twice or
thrice. There is a significant increase in ring enhancing
lesions diagnosed as Neurocysticercosis in pork eaters
(58.1%) (p=0.02). Cysticercosis has been reported to be
higher among non-vegetarian people, especially pork eaters.
Many (27%) of our patients were pure Vvegetarians,
supporting the fact that feco-oral contamination is also a
major route of the disease transmission. In a previous study
from Chandigarh, 53.2% patients were reported as pure
vegetarians.l?"]

In our study, most of the patients had complex partial
(41.3%) followed by GTCS seizures (31.3%) in
concordance with the distribution described the International
League Against Epilepsy (ILAE).["

In our study, 51 patients had episodes of focal seizures
(18SPS +33CPS) These lesions were associated with
minimal symptoms of headache and vomiting in 50 patients,
signs of raised ICT(papilledema) observed only in 2 cases.
Similar observation was seen in Das et al. reported
papilledema in 16.5% patients.[%]

These cases on follow-up over a period of two years showed
good response to treatment with anticonvulsants. 32 cases
had 4 — 5 episodes of seizure due to late presentation. Only 2
cases showed signs of raised ICT that subsided after
hospitalization. Similar excellent results were noted in
Sotelo J et al. study.?4

The commonest CT abnormality observed were
Neurogranulomas namely Neurocysticercosis (49%), and
Tuberculoma (23%) was seen in 57(71.2%) cases in our
studies comparative to 63.3% in other studies.

Most of the studies in India dealt with single lesion
neurocysticercosis (solitary cysticercal granuloma). A study
by Kuruvilla et al. found single lesion in 40% and multiple
lesions in 60% patients.*”] Single lesion were present in
76% and multiple lesions in 24% patients in a study by
Singhi et al,??! Similarly, Kotokey et al,’”®! reported single
lesion in 66.66% and multiple lesions in 33.33% patients,
and Rajshekhar et al reported single lesion in 60.88% and
multiple lesions in 39.13% patients.[®!

Most of the Latin American studies show that multiple
lesion Neurocysticercosis is common in that part of the
world whereas, most of the Indian studies show that single
lesion Neurocysticercosis is the more common form of
disease in India.

In our study lesions were mainly single (53%) and are more

common than multiple lesions, which is agreeable with most
other Indian studies. Most of them 21(36%) had lesion
localized to the parietal lobe with absent to moderate
perilesional edema.

Parietal lobe has been found to be the most common site of
single lesion neurocysticercosis.[1819-24]

In our study, 21(36%) of the lesions were situated in the
parietal lobe. Baranwal et al.['®l and Singhi et al.[*% reported
parietal lobe involvement in 41% and 57.3% patients,
respectively.

Result of our study also shows a considerably higher
proportion of neuroimaging abnormalities which include
various findings such as NCC, Tuberculoma, tumor, CNS
malformations.

Shipra Mathur et al study conducted in north India which
showed prevalence of abnormal neuroimaging was 32%25
although our study result was greater than this. But our
study neuroimaging finding corresponds with their finding.
Study conducted elsewhere reported of 8-20%, but these
studies were conducted in developed countries where the
prevalence of tuberculosis and NCC is low. Our study
results show a higher prevalence of neuroimaging
abnormalities.

Most common neuroimaging abnormality observed was
NCC (49%) followed by tuberculoma(23%) which are
similar to Shipra Mathur et al which was compatible with
Mayatal et al study.[?>2°]

In Narendra Saini study which shows there is a significant
relationship between abnormal neuroimaging and the focal
seizure (P<.001).In their study 52.94% cases of GTCS and
83.8% cases of partial seizure have abnormal neuroimaging.
Most common abnormality observed in their study was
Neurocysticercosis 26.7% followed by Tuberculoma
26%.12"1 High-risk age was less than 33 months in Sharma et
al.’s study and less than 24 months in Adamsbum et al.’s
study.[1011

Berg et al reviewed 613 children with newly diagnosed
epilepsy. Neuroimaging revealed a small but significant
number of serious problems not previously suspected. Most
of these children had partial seizures or focal EEG
abnormalities. Theyhave recommended that neuroimaging
should be considered during the evaluation of children with
newly diagnosed epilepsy, especially for those with
neurological deficits or partial seizures or focal EEG
abnormalities.  The study by Sharma et al,['Yl provides
strong support for those conclusions of Berg et al.[?!
Various confounding factors may have direct correlation
with abnormal neuroimaging finding In our study which
includes low socioeconomic status, lower literacy rate,
higher prevalence of tuberculosis and NCC, poor hygiene
and poor nutritional status. Therefore the results of our study
are not comparable to other reported studies29-31 conducted
in developed countries. Where the results observed had
different neuroimaging findings such as haemorrhage, brain
tumor, volume reduction of cerebral hemisphere and
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vascular lesion.

In our study 50% cases of generalized seizure and
83.8%cases of partial seizure have abnormal neuroimaging,
partial seizure abnormality were similar to those of George
et al.l3?

This study shows no significant association between
neuroimaging abnormalities and abnormal neurological
examination. But Hussein et al.  shows significant
association.®! Qur study results were not comparable due to
higher proportion of NCC and tuberculoma cases presenting
with normal neurological(CNS) examination at the time of
admission.

In our study, statistical significance observed between
mantoux positivity and abnormal neuroimaging (P<.05). D.
VijayaShekaran et al showed that 21.2%mantoux test and
30.4%contact positivity were found in CNS tuberculoma.®!
Controversies have been raised about the nature of these
lesions. This was mainly based on the resolution with
antituberculosis treatment. Subsequent works with biopsy
studies showed that majority of these lesions representing
cysticercosis in the dying form. Seizures due to NCC are
increasingly reported from India. Wadia et al observed that
26% of patients with partial seizures showed NCC lesions
and the rate was higher among children as 40% of his
patients were below 15 years.[**l Murthy et al reported single
CT lesions in 23.4% of inpatients with all types of
epilepsies. Incidence as high as 72-78% of SSRECTL has
been reported after the first seizure especially in children.[
With aid of the CT scan, viable cysts are seen as small
rounded areas of low density corresponding to the cyst fluid,
without associated edema orenhancement.

The cyst wall is isodense with the brain parenchyma, and the
two structures cannot be distinguished. Symptomatic
parenchymal disease has evidence of inflammation on
neuroimaging studies.

Patients with seizures present mostly with a less than 2cm
size single small ring enhancing lesion (SSRECTL) without
midline shift on CT scan. This lesion needs to be
differentiated from tubercular lesion which is generally
bigger (>2 cm size) and shows occasional ventricular shift
with perilesionaloedema. The MRI is superior to CT scan
because it permits localization of the lesions, defines more
clearly the presence of the scolex and reveals more precisely
the stage of the evolution of the lesions and the type of
cysticerci present.[36:371

Enzyme linked Immunosorbent Assay (ELISA) test for
cysticercus antibodies in serum and CSF is disappointing as
the sensitivity (50%) and specificity (65%) are poor. The
Enzyme linked immunoelectro transfer blot(EITB) assay
using purified glycoprotein antigens from
Taeniasoliumcysticerciare highly sensitive (98%) and
specific(100%) in diagnosing neurocysticercosis, but this
test is less sensitive with single lesion and calcified
lesions. 8]

Focal calcification was seen in 20 cases. All the calcified

granuloma was treated only with anticonvulsants.

Mass lesions were seen in 2 cases.1 was astrocytoma in the
temporal region and 2ndis medulloblastoma in the posterior
fossa, who presented with complex partial seizures. Later
these 2 patients  were operated where the tumors were
removed and they were subjected to post operative
radiotherapy.

Cerebral atrophy was observed in two cases. This was seen
commonly in patients who presented with long history of
seizures. First is diagnosed to be is porencephaly.

CT scan was normal in 20 patients and were treated only
with anticonvulsants.

Conclusion

Although cysticercosis incidence is greater in pork eaters,
feco-oral route is also a major route of disease transmission
and may also occur in population not eating pork.
Cysticercosis is also more common in low socioeconomic
status, poor hygiene and sanitation conditions which are
evident in this study.
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