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Abstract

Seizure is the most common and serious neurological emergency seenin clinical practice. A detailed
evaluation of every patient with first onset seizure is mandatory to determine seizure type, precipitating
events, underlying etiology. There is no reliable diagnostic test and so its diagnosis and management
reguiresclinical acumen and experienceIf the event isan epil eptic seizure, the seizure type and associated
clinical, electroencephal ographic (EEG) and neuroimaging findings assi st in determining the risk of seizure
recurrence and the possibl e need to begin anticonvul sant therapy.
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Introduction

Seizure is a paroxysmal event due to abnormal,
excessive, hypersynchronous discharge from neurons
leading to disturbance of consciousness, behaviour,
emotion, motor function or sensation.(1) The risk of
experiencing aseizureduring one'slifetimeisestimated
to be 5-10% (2). It has been reported that 0.24 to 3% of
adults who present to emergency department do so
because of first seizure (3). The age-dependent incidence
of a first unprovoked seizure has peak incidence at
extremes of lifei.e. in children and in adults above 60
years of age. In patient with first seizure, about 50% are
of partial typewhileanother 50% are generalized variety.
Etiologically, 30% are remote seizures, rest 70% are
idiopathic or cryptogenicin nature (4). About 20-30% of
first seizures have an underlying cause. The etiologies
range from genetic to environmental conditions or
combination of both (5). Tuberculosis (65.9%), infection
(15%) and neurocysticerosis (3.4%) are major causes
of partial seizuresin India. (6)

A detailed evaluation of every patient with first onset
seizure is mandatory to determine seizure type,
precipitating events, underlying etiology so asto plan for
the treatment and prevention of its recurrence. In this
prospective  study clinical, laboratory,
electroencephal ography (EEG) and neuroimaging profile
of adult patients presenting with first seizure were done
to classify the type of first seizure so as to find out the
etiological diagnosisof the same.

Material and Methods

The present study was carried out over a period of
one year after approval from the Ethical Committee.
Patients were recruited from indoor wards of general
medi cine and neurol ogy, outpatient clinic, neurology clinic
and emergency department . The study group comprised
of adult patients (age > 18 years) with first episode of
seizure. Patients <18 years of age with pseudoseizures
and non-epileptic attack seizures(syncope, panic attacks),
anoxic encephal opathy, with seizures related to recent
trauma or epilepsy, with first seizure already evaluated
and patients with history of substance abuse were
excluded from the study.

All the patients were subjected to detailed history and
clinical examination. A detailed description of actual
episode was obtained separately from the patient and
caregiver or the one who had witnessed the event.
Information regarding specific historic events like
presence of aura, sensation of epigastric fullness,
posturing, tonguebite, incontinence, postictal confusion,
focal neurological signs, d§avu, and premonition was
obtained. A complete general physical examination was
donein every patient presenting with first seizuretorule
out non-neurological causes. Then adetailed neurological
examination was performed. Specific attention wasgiven
to tongue bite, postictal confusion, trauma, focal
neurological signs and meningeal signs. Patients were
then categorized into types of seizures according to
International League Against Epilepsy ( ILAE)
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Classification. ILAE published amodified version of the
international classification of epileptic seizures. Itisbased
on the clinical features and associated EEG findings.
Epileptic seizureswereclassified aspartia - simplewith
motor/sensory/autonomic or psychiatric signs, complex,
partial with secondary generalization; primarily
generalized seizures - absence (Petit-mal), tonic clonic
(Grand-mal), tonic, atonic and myclonic; and unclassified
- neonatal seizures and infantile spasms.(7) A complete
laboratory investigation was done in all the patients
presenting with first seizure. Theseincluded blood glucose
- fasting and postprandial, serum electrolytes- Nat+/K+/
Cl-/Mg++/Cat+, liver functiontests(LFT), rena function
tests (RFT), resting electrocardiography (ECG). CSF
examination, neurocysticercosi s serology and quantiferon
TB Gold Assay were done, wherever required. A 21-
lead waking interictal el ectroencephal ography EEG was
performed in waking state over 30 minutes period using
16 channel swith surface electrodes applied according to
International 10-20 System. Computer Tomography (CT
scan ) both plain and contrast enhanced was obtained
with axial images of 5 mm thicknessfor posterior fossa
and 10 mm thicknessfor supratentorial structuresin all
the cases. Magnetic Resonance Imaging (MRI) brain
was done in those patients in whom CT scan findings
were inconclusive or required further evaluation and in
case of progressive neurological signs even if CT scan
head was normal.
Results

Atotal of 96 patientswereincluded inthisstudy. There
were 61 (63.54%) males and 35 (36.46%) females with
maletofemaleratio of 1.74:1. Seizureswere seen amost
in all age groups. Mgjority of the patients, 26 (27.08%)
each, were in the age groups of 21-30 and >60 years.
Forty-four (45.84%) patients had partial seizures, while
52 (54.16%) patients had generalized seizures. More
males 36 (59.02%) had generalized seizures, whilepartial
seizures were observed more in females 19 (54.29%).

Among patientswith partial seizures(n=44), simple
partia wereseenin 28 (29.17%), complex in 12 (12.50%)
and secondary generalized in 4 (4.17%) patients. While
in patientswith generalized sei zures (n = 52), tonic clonic
was seen in 38 (39.58%), absence in 8 (8.33%) and
myoclonicin 6 (6.25%) patients. Eight clinical findings
were analysed in patients with partial and generalized
seizures. Overall, most common clinical findings observed
were: postictal confusionin 70 (72.92%) patients, loss of
consciousness in 59 (61.46%), frothing in 50 (52.08%),
uprolling of eyes in 48 (50%) and tongue bite in 46
(47.92%). Less common clinical findings observed were
vomitingin 19 (19.79%) patients, headachein 18 (18.75%)
and incontinence in 13 (13.54%) patients. Metabolic
profile was donein all 96 patients. Abnormalities were
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Fig. 1& 2 CT Scan Showing Multiple Calcified NCC
lesions& NCCT Showing Tuberculomas

found in 8 patients. Hypoglycemia and uremia were
reportedin 3 (37.50%) patientseach, while hyponatremia
and hypocalcemia in 1 (12.50%) patients each.
Hypomagnesemia was not reported in any patient.
Cerebrospinal fluid (CSF) examination was done in 3
patientsin which a ong with seizures, there were signs of
meningeal irritation. CSF examination was suggestive of
bacterial meningitisin 2 cases, viral meningitisin 1 case.
Out of 96 studied patients, EEG was performed in 84
patients. EEG was not performed in 12 patients, 4 with
partial seizures and 8 with generalized seizures, where
diagnosiswas obviousfrominitial investigation or where
patient was sick enough and in patient who did not
corporate. Seventeen (42.50%) patients with partial
seizures and 27 (61.37%) patients with generalized
seizures had abnormal EEG. Sharp waves and spikes
were most common EEG findingsin patientswith partial
and generalized seizures. Asymmetry was noticed in 2
(5%) patients with partial and 3 (6.82%) patients with
generalized seizures. Neuroimaging (CT/MRI scan) was
found to be abnormal in 24 (54.54%) patientswith partial
seizures (Table 1). Most common abnormality observed
was Neurocysticerosisin 7 (15.91%) patients, followed
by Strokein 6 (13.64%), Tuberculomaand Tumorsin 4
(9.09%) patients each. (Fig 1&2) Diagnosis of
neurocysticerosis was supported by demonstration of
sclolex on MRI or by positive cysticerosis serology.
Diagnosis of tuberculoma was supported by high ESR,
Mantoux test and positive Quantiferon TB Gold
Assay.CT/MRI scan was found to be abnormal in 19
(36.54%) patients with generalized seizures (Table 2).
Thecommon findings observed were cerebral atrophy in
7 (13.46%) patients, followed by tuberculoma in 4
(7.69%) and strokein 3 (5.77%).

CT/MRI scan abnormalities in patients with normal
and abnormal EEG werea so observed. Out of 40 patients
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Table 1. Neuroimaging in Patients with Partial Seizures (n =44)

Partial ssizures

CT/MRI scan (n=44)
Nq. of Percentage (%)
patients
Norma CT/MRI scan 20 45.46
Neurocygiceross 7 15.91
Tuberculoma 4 9.09
Abnormal Sroke (ischemic/hemorr hagic) 6 13.64
CT/MRI scan Tumors 4 9.09
Hydrocephaus 2 454
Cerebral arophy 1 2.27
Total 44 100.00

Table 2 Neuroimaging in Patients with Generalized Seizures (n = 52)

Generalised sizures

CT/MRI scan (n=52)
Nq. of Percentage (%)
patients
Norma CT/MRI scan 33 63.46
Cerebral arophy 7 13.46
Tuberculoma 4 7.69
Abnormal Sroke (ischemic/hemorrhagic) 3 5.77
CT/MRI scan Neurocygiceross 2 3.85
Hydrocephalus 2 3.85
Tumors 1 1.92
Total 52 100.00
Table 3. Etiological Diagnhosis of the Patients
Total patients
Etiological diagnoss (n=96)
No. Percentage (%)
Neurocysticerosis 9 9.37
Tuberculoma 8 8.33
Stroke (ischemic/hemorrhagic) 9 9.37
Tumors 5 5.20
Hydrocephalus 4 4,16
Cerebrd atrophy 8 8.33
Hypoglycemia 3 3.12
Uremia 3 312
Hypocalcemia 1 1.04
Hyponatremia 1 1.04
Meningitis 3 3.12
Idiopathic 42 43.75
Total 96 100.00

having normal EEG, 28 (70%) had normal neuroimaging
and 12 (30%) had some type of abnormality on
neuroimaging. Out of 44 patientswith abnormal EEG, 21
(47.73%) had normal neuroimaging and 23 (42.27%) had
sometype of abnormality on neuroimaging.Result of the
etiological diagnosisof thepatientsisgiveninTable 3.
Discusion

The present study isone of thefew studiesto describe
clinical, laboratory, EEG and neuroimaging (CT and MRI)

datain patients who presented with first seizure. A total
of 96 patients were included in the study group after
followingtheexclusion criteria. A detail ed description of
the event was obtained at | east twice, ensuring an accurate
and precise classification of the seizures.

In the study, mal e patients comprised of 61 (63.54%)
and female 35 (36.46%). Similar distribution wasnoticed
by King et al. (8) and Kawakasani (9), where 61% were
males and 39% females. Magjority of the patients were
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either <30 years or >60 years. Similar findings were
observed by Hauser et al. (3). The patientswereclassified
according to seizuretype. Out of 96 patientsincludedin
the study, 44 (45.84%) had partial seizures, while 52
(54.16%) had generalized seizures. Among the partial
seizure group, 28 (29.16%) had simple partial seizures,
12 (12.50%) had complex partial seizuresand 4 (4.16%)
had partial seizureswith secondary generalisation. Among
the generalized sei zure group, tonic-clonic seizureswere
found in 38 (39.58%); absencein 8 (8.33%) and myclonic
in 6 (6.25%) cases. Similar distribution was observed by
King et al. (8). They observed 47% of their cases with
partial seizures. Our study showed similar results with
45% patientshaving partial seizures.

We performed the metabolic evaluation of all the 96
patients included in the study. Metabolic abnormalities
werefoundin 8 (8.33%) patients. M ost common metabolic
abnormalities found were hypoglycemia and uremia (3
cases each). Turnbull et al. (10) found metabolic
abnormalitiesin 11 patientsout of 136 patientswith new
onset seizure and Tardy et al. (11) found metabolic
abnormalitiesin 12 patientsout of 247 patients studied.

EEG was performed in 84 patients. EEG could not be
performed in 12 patients (4 with partial seizures and 8
with generalized seizures) because of patient's non-
compliance. Out of 84 patients, EEG wasfound abnormal
in 44 patients (52.38%). Our observations are consi stent
with Hopkins (12), who found abnormal EEG in 48.8%
patients. Overall 17 (42.5%) patientswith partia seizures
and 27 (61.37%) patients with generalized seizures had
abnormal EEG findings. Similar findings were observed
by King et al. (8), who reported abnormal EEG in 44%
patients with partial seizures and 68% of patients with
generalized seizures, whereas Yang et al. (13) observed
abnormal EEG in 65% of the children. However,
Kawakasani et a. (9) observed abnormal EEG in 77.4%
of patients, out of which 33.9% showed epileptiform
discharges. On anadyzingindividual abnormalitieson EEG
sharp waves and spikes were seen in 17.5% of patients
with partial seizures and 11.36% of patients with
generalized seizures. Similar findings were observed by
Baheti et al. (14), who observed sharp waves and spikes
in23% of patientswith partial seizuresand 16% of patients
with generalized seizures. In the present study, sharp
wavesa onewere observed in 10% of patientswith partial
seizures and 29.55% patients with generalized seizures,
which isin concurrence with observations by Baheti et
al. (14). Inthe present study, asymmetry with sharp waves
and spikeswere seenin 5% of patientswith partial seizures
and 2.27% patientswith generalized seizures. Abnormal
background with sharp waves and spikes on EEG were
seen in 2.5% patients with partial seizures and 2.27%
with generalized seizures. Baheti et al. (14) observed

this type of abnormality in 3.8% of patients which is
comparable to our study. However, Homes et al. (15)
observed most common EEG abnormality to be focal
slowing. Focal slowing alonewas not seeninthe present
study. Neuroimaging (CT/MRI scan) is a useful tool to
determine the etiological diagnosis of seizure. An
abundance of such literature pertaining to adult patients
exists. Neuroimaging has been reported abnormality
ranging from 28 to 92% of patientswith sei zuresdisorder
in various studies done by Washimkar et al. (6),
Kawakasani et al. (9), Yang et al. (13).

Neuroimaging was performed in all patients in our
study and was found abnormal in 54.54% patients with
partial seizures and 36.54% patients with generalized
seizures. Similar observations were found by Baheti et
al. (14) who aso found CT scan abnormalitiesin 50% of
patients with partial seizures and 34.6% patients with
generalized seizures. Murthy and Yangala (16) observed
CT scan abnormalities in 52% patients with partial
seizures. In contrast, Washimkar et al. (6) and Ishida et
al. (17) respectively observed abnormal CT in 73% and
70% of patientswith partia seizures.Inour study, abnormal
CT scan was abserved in 54.54% patients with partial
seizures which are much higher than 22-43% reported
from developed countries. This difference could be due
to high incidence of infectious diseases found in the
present study. In the present study, among patients with
partial seizures, most comon neuroimaging abnormality
was neurocysticerosis (15.91%), followed by stroke
(13.64%), tuberculoma (9.09%), tumors (9.09%),
hydrocephalus (4.54%) and cerebra atrophy (2.27%).

Unlikethewestern studieswhich mostly found cerebral
atrophy (diffuse or focal), porencephaly, hydrocephalus
andtumorsasunderlyinglesionsin partial seizures, Indian
studies done by Goulatia et al. (18), Kumar et al. (19),
Bajg et al. (20) and Aggarwal et al. (21) found unique
CT finding characterized by focal ring enhancinglesions
usualy lessthan 10 mmin sizeand cortical and subcortica
inlocation with theincidence of 24.8to 56%. In our study
34.6% cases were having ring enhancing lesions, out of
which 7 were neurocysti cerosisand 4 were tuberculoma.
Our study also revealed tumorsin 9.09%. Vidwans and
Shah (22) found tuberculomain 19% of caseswith partia
seizures, whereas in the present study tuberculomawas
found in 9% of the cases only whichisquiet low. Baheti
et a. (14) reported hydrocephalusin 7.6% respectively
of the patientswith partial seizures, whilein the present
study, 4.04% hydrocephal us was observed. Among the
patients with generalized seizures, most comon
neuroi maging abnormality found was cerebra atrophy
(13.46%), followed by tuberculoma, stroke and
neurocysticerosis - 7.69%, 5.77% and 3.85%,
respectively. Hydrocephalus was found in 3.85% cases
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and tumor in 1.92% cases. The generalized seizuresin
tuberculoma, neurocysticerosis and stroke could be
because of rapid spread of focal neural dischargewhich
was perceived asgenerdized discharge. Similar findings
were observed by Baheti et al. (14) who observed
cerebral atrophy in 15.3% cases. Kumar et al. (19) found
ring/disc-like enhancing lesions in 19.7% patients,
whereas in present study these lesions are seen in 12%
of the patients only. Kramer et al. (23) observed
hydrocephalusin 2.1% patients which is comparable to
our study which reveal ed hydrocephalusin 3.85% cases.

Inour study, it was observed that in patientswith partial
seizures, EEG was normal in 23 (57.5%), out of which
neuroi maging was abnormal in 6 (26.09%) and normal in
17 (73.91%) cases. In patientswith partial seizureshaving
abnormal EEG (17; 42.5%), 11 (64.71%) had abnormal
CT/MRI scan, whereas 6 (35.29%) had normal
neuroimaging. Vidwans and Shah (22) observed similar
findingsintheir study, i.e. when EEG was abnormal among
patientswith partial seizures, abnormal CT scan was seen
in 57% cases, whereas norma CT scan was found in
43% cases. When EEG was hormal among patientswith
partial seizures, CT scan was normal in 82% and
abnormal in 18% cases. Baheti et al. (14) also observed
similar study, i.e. when EEG was abnormal, CT scan
wasabnormal in 57.8% and normal in 42.2%; when EEG
was normal in patients with partial seizures, normal CT
scan was seen in 71.4% and abnormal CT scan was
found in 28.6% cases. In our study, in patients with
generalized seizureshaving abnormal EEG (n=27), CT
scan was abnormal in 12 (44.4%) cases and normal in
55.56% cases. Among the patients with generalized
seizureshaving normal EEG (n=40), neuroimaging was
normal in 11 (64.72%) and abnormal in 35.28% cases.
Baheti et al. (14) observed similar findings, i.e. when
therewas abnormal EEG among patientswith generalized
seizures, CT scan wasabnormal in 33% casesand normal
in 67% cases. In patients having normal EEG, CT scan
was normal in 52% and abnormal in 48% of the cases.
Conclusion
Every patient with first seizure must be evaluated by
clinical examination, laboratory testing, EEG and
neuroimaging. EEG isauseful tool for screening and
categorizing the patients with seizure disorder.
Neuroimagingishel pful infindingagtructural lesonwhich
may have therapeutic and prognostic significance. With
thedetection of anabnormal EEG the probability of finding
some abnormality on neuroi maging al so increases.
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