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ABSTRACT
Background: Seizures are episodes of sudden, severe, disorganized neurological 
activity in the brain, characterized by uncontrolled movement and, in many cases, 
altered consciousness.  Seizures account for 1% of all emergency department visits, 
and are a leading cause of Emergency Medical Services (EMS) activation and trans-
port. Patients who experience a seizure with no medical history of seizure disorder 
challenge the prehospital provider to identify an underlying cause for the event 
and attempt to treat immediately. 
Objectives:  This study aimed to identify the clinical profile of cases with seizures, 
the etiological factors involved in seizures, and the number of seizure patients that 
received ambulance care and transport. 
Methods: This cross-sectional, observational study was carried out on all patients 
who presented with seizures, at N.K.P. Salve Institute of Medical Sciences and Re-
search Centre, India, from October 2010 to October 2012. 
Results: The commonest age group of presentation of seizures was between 12-24 
years. Generalized tonic-clonic seizures (GTCS) were the most common type of 
seizure observed (77%). Idiopathic epilepsy was the most common etiology (50%). 
Post-ictal confusion, frothing, and tongue bite were the most common associated 
signs of seizure at the time of presentation. Discontinuation of antiepileptic drugs, 
stress, and sleep deprivation were the most common precipitating factors. Majority 
of the cases had normal laboratory investigations (75%) with minor cases of hypo-
natremia. A majority of the cases presenting with seizures had normal Computed 
tomography/Magnetic resonance imaging (CT/MRI) findings (67%). Majority of 
cases also had normal electroencephalogram (EEG) findings (86%). 
Conclusion: The relatively low percentage of seizure cases brought to the hospital 
emergency department via ambulance compared to the much higher percentage 
of patients with GTCS, high priority symptoms, and serious underlying etiology 
suggests a need for emergency medical ambulance service staffed with personnel 
qualified in the management of seizures, to render prehospital medical attention to 
this rural population.  

INTRODUCTION

Seizures are episodes of sudden, severe, disorganized neurological activity in 
the brain, characterized by uncontrolled movement and, in many cases, altered 
consciousness. In the pre-hospital care environment, as well as in the hospital 
emergency department, the typical seizure presents as Generalized tonic-clonic 
seizures (GTCS).1-4 Seizures account for 1% of all emergency department visits 
and are a leading cause of Emergency Medical Services (EMS) activation and 
transport.5 The prehospital management of seizure patients focuses on abort-
ing the seizure, preventing recurrence, identifying its etiology and treatable 
causes, and preventing further brain damage. The worldwide prevalence of 
active epilepsy is 4 to 10 per 1,000 individuals.6 Overall prognosis for seizure 
control is promising, and over 70% will enter remission.7  Patients who experi-
ence a seizure with no medical history of seizure disorder challenge the emer-
gency care clinician to identify an underlying cause for the event and attempt 
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to treat immediately. The present cross-sectional study 
was undertaken to study the clinical profile of cases with 
seizures and to study various etiological factors involved 
in epileptic seizures. This study identifies the common 
causes, clinical presentations, types of seizures, pre-
cipitating factors, metabolic abnormalities,  Computed 
tomography/Magnetic resonance imaging (CT/MRI), 
electroencephalogram (EEG) findings, as well as the 
number and percentage of seizure patients that received 
prehospital care, including an ambulance transport.   

  

OBJECTIVES

The objectives in this study were to identify the number of 
seizure patients receiving pre-hospital care, and to study the 
clinical profile and etiological factors of these seizure cases. 

METHODS
Design and setting

This cross-sectional, observational cohort study was 
carried out on patients presenting with seizures who were 
admitted at N.K.P. Salve Institute of Medical Sciences and 
Research Centre, India, from October 2010 to October 2012.

Study population
The inclusion criteria were all patients who (1) presented 

to at the emergency department (ED) during the study pe-
riod with seizures, (2) were age 12 years or older, irrespec-
tive of sex and associated illness, (3)  had complete history 
and records at the time of the attention in the ED, and (4)  
volunteered to participate in the study.

Data management and analysis
The study data included detailed history and complete 

physical examination. The following laboratory analyses 
were done: electrolytes, glucose, complete blood count 
(CBC), peripheral smear, erythrocyte sedimentation rate 
(ESR), urine analysis and microscopy, kidney function 
test (KFT), liver function test (LFT), MRI of the brain, CT 
of the head, EEG. In selected cases, the antiphospholipid 
antibody, HIV test, 2-D echocardiogram, malarial antigen 
detection, and cerebrospinal fluid (CSF) analyses were 
also performed.  

Data analysis was performed using R statistical software 
(Foundation for Statistical Computing, Vienna, Austria, ver-
sion 2.15.3, 2012).  To assess group differences, Analysis of 
Variance (ANOVA) and Chi-Square Test were used for con-
tinuous and categorical outcomes, respectively. Intergroup 
differences were assessed at the 0.05 level of significance.

RESULTS

A total of 100 patients participated in the study, of whom 
61 (61.0%) were males. The highest number of cases 38 
(38%) were in the age group 12- 24 years (Fig. 1).

The distribution of cases according to type of seizures 
showed 77 (77%) cases were GTCS, followed by 11 (11%) 
simple partial seizures (SPS), 8 (8%) complex partial seizures 
(CPS), and 4 (4%) had partial seizures with secondary gener-
alization. The distribution of cases according to precipitating 
factors discovered out of 19 cases, 8 discontinued anti-epileptic 
drugs, 6 had stress, 3 had sleep deprivation, and 2 had alcohol 
withdrawal (Table 1). 

Distribution of cases as per associated signs and symptoms 
revealed that a majority, 81.0%, of the cases had post-ictal con-
fusional state, followed by 76.0% with frothing (Fig. 2). 

The distribution of cases according to abnormality of 
laboratory investigations showed that a majority of cases 
(75%) had normal labs, followed by 7 (7%) with abnormal 
CSF findings (Table 2).

Table 3 shows the distribution of cases according 
to type of seizures, EEG findings and different etiol-
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Table 1. Distribution of cases according to type of seizures and precipitating factors 

Measure N (%) (n=100) 
Type of seizures   

  Generalized tonic-clonic seizures(GTCS) 77 (77.0) 

  Simple partial seizures (SPS) 11 (11.0) 

  Complex partial seizures (CPS) 8 (8.0) 

  Partial seizures with secondary generalization 4 (4.0) 

 Precipitating Factors   

  Discontinuation of anti-epileptic drugs 8 (8.0) 

  Sleep deprivation 3 (3.0) 

  Alcohol Withdrawal 2 (2.0) 

  Stress 6 (6.0) 

  Drug Abuse 0 

  Loud Noise 0 

  Mental & Physical Exhaustion 0 

  No precipitating factors 81 (81.0) 

 

 

Table 1.  Distribution of cases according to type of seizures, 
and different precipitating factorsLMEMS

Figure 1.   Histogram showing the age distribution of cases. 



 Prehospital EMS for Seizure Patients

24 Annals of Emergency Dispatch & Response | Volume 3, Issue 2

ogies. Out of 77 cases with GTCS, 71 (92.2%) had normal 
EEG. In SPS, 8 (72.73%) had normal EEG and in CPS, 5 
(62.5%) with normal. The association between type of 
seizures and EEG fi ndings was statistically signifi cant 
with Chi-square Test (p-value of 0.0152) via Monte Carlo 

approach. The distribution of cases according to etiology 
reveals that 50 (50%) had idiopathic etiology, 27 (27%) had 
Central Nervous System (CNS) infections, 12 (12%) had 
Cardiovascular Disease (CVD), while 1 (1%) had Intra Cra-
nial Space Occupying Lesion (ICSOL), 7 (7%) had metabolic 
disorders, 2 (2%) had alcohol withdrawal, and 1 (1%) had 
head trauma (Table 3).

The distribution of cases according to etiology and EEG fi nd-
ings is shown in Table 4. It reveals all the 50 idiopathic cases had 
normal EEG. Of the 27 cases with CNS infections, 16 (59.25%) 
had normal EEG, and 11 (40.74%) had abnormal EEG. In the 
12 cases with CVD, 9 (75%) had normal, while 3 (25%) had 
abnormal EEG. the remaining 11 cases had normal EEG. All the 
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Table 3. Distribution of cases according to type of seizures, EEG findings and different 

etiologies 

Type of seizure EEG finding N (%) (n=100) 

 Generalized tonic-clonic  (n=77) Normal 71 (92.2) 

Abnormal 6 (7.8) 

Simple partial seizures  (n=11) Normal 8 (72.7) 

Abnormal 3 (27.3) 

Complex partial seizures  (n=8) Normal 5 (62.5) 

Abnormal 3 (37.5) 

Partial seizures with secondary generalization (n=4) Normal 2 (50.0) 

Abnormal 2 (50.0) 

Etiology    

Idiopathic 

CNS infections 

Neurocysticercosis (n=14) 

Tuberculoma (n=4) 

Cerebral Malaria (n=2) 

Bacterial Meningitis (n=1)  

Viral Encephalitis (n=1) 

Viral Meningitis (n=3) 

Tubercular meningitis (n=2) 

Cerebrovascular Diseases 

Intracranial space occupying lesion (ICSOL) 

Metabolic 

Uremic Encephalopathy (n=1) 

Hyponatremia (n=5)  

Hepatic Encephalopathy (n=1) 

Alcohol withdrawal 

Head trauma 

 50 (50.0) 

27 (27.0) 

 

 

 

 

        

 

 

12 (12.0) 

1 (1.0) 

7(7.0) 

 

 

 

2 (2.0) 

1 (1.0) 

Table 3.  Distribution of cases according to type of seizures, EEG 
fi ndings and different etiologies

Figure 2.   Bar chart showing distribution of cases as per 
associated signs and symptoms.
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Table 4. Distribution of cases according to EEG findings and etiology 

EEG findings 

(n=100) 

Etiology: n (%) 

Idiopathic 

(n=50) 

CNS infections 

(n=27) 

Cerebrovascular Disease  

(n=12) 

ICSOL  

(n=1) 

Metabolic 

(n=7) 

Alcohol  Withdrawal  

(n=2) 

Head Trauma  

(n=1) 

Normal (n=86) 50 (100.0) 16 (59.3) 9 (75.0) 1 (100.0) 7 (100.0) 2 (100.0) 1 (100.0) 

Abnormal (n=14) 0  11 (40.7) 3 (25.0) 0 0 0 0 

ICSOL: Intracranial space occupying lesion ICSOL: Intracranial space occupying lesion

Table 4.  Distribution of cases according to EEG fi ndings and etiology.
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   Table 2. Distribution of cases according to abnormality of laboratory investigations 

Investigations N (%) (n=100) 

Normal 75 (75.0) 

Abnormal KFT 1 (1.0) 

Serum electrolytes (Hyponatremia) 5 (5.0) 

Abnormal LFT 3 (3.0) 

Malarial antigen positive 2 (2.0) 

Mantoux test positive 4 (4.0) 

Abnormal CSF Findings 7 (7.0) 

Antiphospholipid IgG 1 (1.0) 

Echocardiography 1 (1.0) 

Urinary Sodium 1 (1.0) 

KFL: Kidney function test, LFT: Liver function test, IgG: Immunoglobin G, CSF: 

Cerebrospinal fluid 

  

KFL: Kidney function test, LFT: Liver function test, IgG: Immunoglobin G, CSF: 
Cerebrospinal fl uid

Table 2.  Distribution of cases according to abnormality of 
laboratory investigations



idiopathic cases had normal EEG, while in cases with abnormal 
EEG findings; the commonest etiology was CNS infections. 
The Chi-square Test showed statistical significant association 
between etiology and EEG findings (p-value < 0.0001).

The distribution of cases according to etiology and CT/
MRI findings is shown in Table 5. All the 50 (100%) idiopathic 
cases had normal CT/MRI. Amongst the 27 CNS infection 
cases, 8 (29.62%) had normal, and 19 (70.37%) had abnormal 
CT/MRI. In the 23 cases with other etiologies, 9 (39.13%) had 
normal, and 14 (60.86%) had abnormal CT/MRI. Chi-square 
Test revealed that the association between etiology and CT/
MRI findings was statistically significant (p < 0.001) (Table 5).

Overall, a significant number of patients were transport-
ed to hospital via non-ambulance mode (87.0%, p < 0.001), 
including 68.0% (p< 0.001) by a family member/relative, 
and 19.0% (p = 0.377) by a Good Samaritan (Table 6).

DISCUSSION

The results of this study have established a number of 
potentially serious clinical signs and symptoms, test results, 
and underlying etiologies that suggest many of these 

seizure patients require urgent care by prehospital profes-
sionals.8, 9, 10 However, it is clear from the study findings that 
few patients are receiving this level of care, given that most 
arrive in the emergency department via family member or 
a Good Samaritan. Patients with hyponatremia should be 
treated with appropriate IV fluids by prehospital profes-
sionals. Also other metabolic causes such as hypoxia and 
hypoglycemia should be investigated. CNS infections such 
as meningitis, encephalitis, and neurocysticercosis are ma-
jor causes of seizures in developing countries.11 Such condi-
tions require an emergency response and rapid transport to 
the hospital via ambulance, with proper fluid therapy and 
patient monitoring. However universally accessible, 24/7, 
low-cost ambulance service is a relatively new concept in 
rural India. Indeed it has only been since January 2014 that 
such a service was established in the State of Maharashtra.12

In regards to age distribution, the study results are con-
sistent with several other published studies. For example, 
in a study by Sridharan and Murthy, age-specific preva-
lence rates were higher in the younger age group, with 
the onset of epilepsy reported mostly in the patients” first 
thirty years.13 In another study by Singhvi et al., maximum 
number of cases (30%) were in the age-group of 21-30 years. 
14 In regards to gender, at least one published study has 
demonstrated a similar pattern to the findings here: Pan-
gariya et al. evaluated the clinical profile of 904 cases and 
found the male to female ratio of 2:1.15 

Previous published works have also yielded similar 
findings for the percentage of GTCS cases. Studies by Koul 
et al., Kokatt and Verma reported that generalized seizures 
account for greater than 70% of all seizures.16, 17 Sureka also 
reported in his study that 82% seizure cases were GTCS.18 
In a study by Lefter et al., GTCS were observed in 54% 
cases, followed by CPS (18%).19 In studies of Singhvi et al., 
Lefter et al., and Saha et al. also found GTCS as the most 
common type of seizure.9, 19, 20

Among signs and symptoms, tongue bites appeared 
more frequently in this study than in other published 
research. In study by Benbadis et al., out of the 106 cases, 
8 cases suffered from oral laceration and tongue bites.21 
Ulrich and Maxeiner reported 21% cases of tongue bite 
whereas in the study it was high (49%).22 Lee et al., reported 
in their study, typical symptoms observed were visual illu-
sions, fragmentation of thinking, dizziness, nausea, postic-
tal headache, and confusion.23 Sanya stated in a review of 
epilepsy in elderly that Post-ictal confusion and memory 
lapses are particularly prolonged in the elderly.24

 Precipitating factors were reported less frequently in 
this study than other studies. Frucht et al. reported that, out 
of the 400 cases studied, 62% cited at least one precipitant.25 
Stress was observed in 30% cases, followed by sleep depri-
vation in 18% cases, and fatigue by 13% of cases. A study 
by Spector et al., over 90% of cases had at least one precipi-
tants like stress, depression, and tiredness.26 

 Halawa et al. studied the association between hypona-
tremia and seizures in new cases without a history of sei-
zures.27 Of 150 cases reviewed with serum sodium levels of 
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Table 5. Distribution of cases according to etiology and CT/MRI findings  

Etiology N 

(n=100) 

CT/MRI findings p 

Normal 

(n=67) 

Abnormal 

(n=33) 

Idiopathic 50 50 (100.0%) 0  

<0.001 

 

CNS infections 27 8 (29.6%) 19 (70.4%) 

Others* 23 9 (39.1%) 14 (60.9%) 

CT/MRI: Computed tomography, CNS: Central nervous system. 

*Others include Cerebrovascular Diseases, Intracranial space occupying lesion (ICSOL), Metabolic, Alcohol withdrawal and Head 

trauma 
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Table 6. Patients’ arrival transportation mode at the emergency department  

 

 

 

 

 

 

 

*Reference (Gold Standard): Mode of transport 

Mode of transport to hospital n (%) 

(N=100) 

p 

Ambulance 13 (13.0) * 

Good Samaritan 19 (19.0) 0.377 

Family Members/Relatives 68 (68.0) <0.001 

Non-Ambulance 87 (87.0) <0.001 

CT/MRI: Computed tomography, CNS: Central nervous system.

*Others include Cerebrovascular Diseases, Intracranial space occupying lesion (IC-
SOL), Metabolic, Alcohol withdrawal and Head trauma

Table 5.  Distribution of cases according to etiology and CT/MRI 
findings.

*Reference (Gold Standard): Mode of transport

Table 6.  Distribution of cases according to EEG findings and etiology.



120-124 mm, 1 case (0.66%) had a seizure, while this study 
found higher number of cases with hyponatremia (5%). 
Chow et al. described in a report that status epilepticus oc-
curred in 4 cases with end-stage renal disease on peritoneal 
dialysis therapy.28

The association between type of seizure and EEG (normal/
abnormal) was statistically significant (p= 0.015; derived from 
Table 3 using additional analysis of the raw data).

In a study by Pangariya et al. on 904 cases, 41.2% cases 
had normal EEG findings.15  This is significantly lower than 
the normal EEG cases observed in this study (85.0%). 

Several previous studies have also quantified etiology. 
In addition, a study by Pal et al. observed that 50.0% cases 
were idiopathic which was similar to this study.7 Singhvi et 
al. in their study observed 43 cases (43.0%) with idiopathic 
etiology with CNS infections being the leading cause in 
19 cases (19.0%).14 A study by Medina et al. 6,473 residents 
were surveyed, 151 cases (2.3%) with epilepsy were identi-
fied, out of which 38.0% were idiopathic/cryptogenic, and 
37.0% were Neurocysticercosis.29 In this study there were 
14.0% cases diagnosed with Neurocysticercosis which has 
a lower prevalence compared to the previous bibliography. 
This fact could be due to non-availability of serological tests 
(EITB) in this study for diagnosing of Neurocysticercosis. 

Statistical significance was established via Chi-square 
Test. Panayiotopoulos et al. observed 84.9% cases with 
idiopathic etiology had normal EEG whereas in this study 
100.0% cases had normal EEG.30 Manoj  et al. reported that 
out of 118 cases of falciparum malaria, EEG was abnormal 
in 108 (91.5%).31 In this study, we had 2 cases of falciparum 
malaria, out of which 1(50.0%) had abnormal EEG show-
ing generalized slow wave pattern.

The study findings showed a statistically significant 
association between diagnosis and CT/MRI findings 
was established. A study by Kotokey et al. on 51 Neuro-
cysticercosis cases, 11 cases (21.6%) had ring enhancing 
lesions with central scolex, and 40 cases (78.4%) showed 
only ring enhancing lesions.32 In this study, out of 14 
cases of neurocysticercosis, all of the cases (100.0%) 
showed ring enhancing lesions without central scolex. 
The results are compared to other study and the findings 
are attributed to late presentation of Neurocysticercosis 
cases (absence of scolex).   

Limitations
This study had several limitations. First, continuous 

video EEG monitoring was not available in the tertiary care 
center which is superior in diagnosis. Additionally, final 
diagnosis of neurocysticercosis could not be confirmed 
because of non-availability of serological tests i.e. EITB. 
Hence, some cases can be missed as serological test are 
more sensitive and specific than imaging techniques like CT 
used in this study. Also, the relationship with prehospital 
clinical care needs is supported only by data on numbers 
transported via ambulance. Other parameters for prehospi-
tal care needs were not determined.

CONCLUSION

The findings in this cross-sectional observational study 
demonstrated that seizure patients transported by ambu-
lance to the emergency department were relatively uncom-
mon – they primarily arrived at the hospital by personal 
means.  Seizures presented as GTCS were observed in a high 
percentage of cases regardless of gender and underlying 
etiology. Idiopathic epilepsy was the most common etiol-
ogy while patients presented mostly between 12-24 years of 
age.  Post-ictal confusion, frothing, and tongue bite were the 
most common associated signs of seizure when the patients 
arrived at the emergency department. Given the clinical test 
results and diagnosis of these cases, the data suggests that a 
much larger percentage of these seizure patients would have 
benefited from ambulance response, transport, and prehospi-
tal treatment.   It is also important to be aware of the urgency 
of attention to ambulance response for young patients because 
a rapid response can improve chances of survival and positive 
prognosis for reversible cases.
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