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ABSTRACT
Introduction - Inpatient video EEG monitoring is widely used for the diagnosis, seizure classification and pre surgical evaluation of patients with epilepsy. Only few studies have highlighted the role of short term video EEG in the diagnosis of paroxysmal events. The present study was undertaken to identify the role of short term video EEG in refractory epilepsy.
Materials and methods – Forty patients, attending neurology outpatient department in our institution, during the study period, fulfilling the criteria for refractory epilepsy were included. Short term video EEG and MRI Brain were done for all of them. Outcomes measured were 1) Video recording of epileptic seizures with concurrent ictal pattern or psychogenic non epileptic seizure. 2) Identification of new interictal epileptiform discharges, which were not there in the previous routine EEG. 3) Observation of congruency between EEG and MRI Brain.
Results – Clinical events were recorded in 12.5% of patients - 7.5% had epileptic seizures and 5% had psychogenic non epileptic seizures recorded. Short term video EEG was abnormal in 70% of the patients, whereas previous routine EEG was abnormal in only 30% and these observations were statistically significant. Short term video EEG was useful in diagnostic classification in 70% of the cases. MRI Brain was abnormal in 35% and among them, 30% had lateralized epiletiform discharges and the congruency between them is not statistically significant. 
Conclusions – Short term video EEG monitoring could be an initial investigation to sort our more frequent seizure group and proceed to long term VEEG if short term VEEG is inconclusive
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Introduction
It is estimated in various studies that the overall prevalence of epilepsy in India is 5.59–10 per 10001,2,3 and 20-40% 4 of the patients develop medically intractable epilepsy, defined5 as “failure of adequate trials of two tolerated and appropriately chosen and used AED schedules (whether as monotherapies or in combination) to achieve sustained seizure freedom” - International League Against Epilepsy (ILAE) consensus definition, 2009.  When a patient does not respond to medical treatment and is defined as having drug resistant epilepsy, he/she should then be investigated for a possibility of epilepsy surgery.
                          It is essential that appropriate diagnosis of patients with drug resistant epilepsy (DRE) is made prior to pre surgical evaluation.  Studies have shown that approximately 20% of cases diagnosed as refractory epilepsy are pseudorefractory6.  Psychogenic Non Epileptic Seizures (PNES), incorrect classification with incorrect treatment, inadequate dosing, poor compliance and inappropriate life style were identified as the major causes7 for pseudo refractoriness. Correct classification of seizure type and epileptic syndrome is mandatory for selecting the appropriate AED8. Selected generalized forms of epilepsy may be aggravated by some AEDs.
                          Video-EEG (VEEG) monitoring is an essential tool in this process, aiming to perform a differential diagnosis of paroxysmal events and a correct classification of seizures and epileptic syndromes.  Inpatient long-term video-EEG monitoring, classically performed over 5 days to 2 weeks, is well established as a diagnostic tool in the pre surgical evaluation of epilepsy to characterize complex epileptic syndromes, to document seizure frequency as well as to confirm suspected PNES. In between outpatient “routine” EEG and long term video EEG monitoring lies short-term video-EEG monitoring (SVEM), an elective procedure typically lasting less than 24 hours. This is emerging as a less resource and cost intensive procedure compared with long term video EEG monitoring.

                        Short duration outpatient video EEG has been used successfully in paediatric practice. The practical value of SVEM in capturing PNESs has been described with proportions ranging from 16.8% to 67%.9,10. Studies have also shown that diagnostic yield of interictal EEG increases steeply with increasing the duration of the trace11,12. 
                        In resource poor settings and in conditions where the cost of long term video EEG monitoring is extensive, short term Video EEG monitoring can be considered as one of the important initial investigation in refractory epilepsy, which can be used to exclude  PNES  (VEEG is considered a gold standard in the diagnosis of PNES), for  confirmation and alteration of diagnosis  and thereby  make necessary changes in the management and to identify potential surgical candidates, especially those who have focal seizure onset. 
                         Data shows that MRI successfully visualizes morphological changes in 80% of patients with epilepsy and concordance of EEG with MRI increases the possibility of good    surgical outcome and is maximum with mesial temporal lobe epilepsy13.
                         Studies regarding the utility of short term video EEG in refractory epilepsy are sparse. Therefore, this study was undertaken to assess the usefulness of short term video EEG in patients with refractory epilepsy and to observe the congruency between short term video EEG and Magnetic Resonance Imaging in these patients. 
Materials and methods
The study group consisted of all patients who fulfilled the criteria for refractory epilepsy, attending the neurology outpatient department (OPD) of our institution during the study period of two years. It is a hospital based observational study.  
Patients those satisfying the inclusion and exclusion criteria were only enrolled in the study. Patients above 10 years fulfilling the criteria for refractory epilepsy: on two drugs (appropriate and adequate) and not seizure free during the last 3 months were included in the study.  Patients below 10 years, patients with break through seizures that occur due to seizure provoking external factors such as sleep deprivation, menstruation, intercurrent febrile illness and pregnant patients were excluded from the study. Written informed consent was taken from all subjects enrolled in this study. This study was approved by Institutional Ethical committee.  

Methods
Detailed history regarding the seizure semiology, seizure frequency, family history and drug history was collected from the patient and eye witness for the seizure. Diagnosis of epileptic seizures and syndromes was made based on the ILAE classification. Short term video EEG and MRI Brain were done for all the patients.
Short term video EEG monitoring:  
A standard digitalized 10-20 system - 32 channel EEG, single channel electrocardiogram and simultaneous digital video was recorded using Nicolet system.  Average recording duration was 3 hours. Activation procedures such as sleep deprivation, hyperventilation and photic stimulation were used. If PNES were suspected, simple suggestion techniques were used. If an attack was recorded, it was shown to the eyewitness, to confirm whether typical; if no eyewitness was available at that time, the video was reviewed later.  SVEM was considered to be  positive : 1. If there were targeted events  recorded :  (a) epileptic seizure, with a concurrent ictal EEG pattern or post ictal pattern;  (b) psychogenic nonepileptic seizure (PNES), defined as episodes of altered behaviour which include motor activity and altered sensation and/or perception which may appear similar to those experienced and seen in epileptic seizures and devoid of concurrent ictal or post-ictal EEG changes and 2. If there were interictal discharges recorded, which were not there in the previous  routine EEG recording.
MRI BRAIN
1.5 Tesla Magnetic Resonance Imaging of Brain including the coronal sections was done for all the patients. The congruency between EEG and MRI Brain was observed.
Statistical analysis
The data was entered and analysed using Statistical Package for Social Science (SPSS) version 14. The p value was taken as significant when less than 0.05 (Confidence interval of 95% was taken). The chi-square test was used to get the proportions.                 
Results
Mean age of the study group was 26 years and maximum patients were in the age group 10-20 years. Mean age of onset of seizures was 13.5 years and maximum number of the patients had onset of seizures at the age of 2-10 years. Most of the cases were in the frequency group 1-4/month and only one patient had daily seizures. Maximum number of patients i.e. 68% had partial seizures and 32% had generalized seizures. 
                    REEG was abnormal in 30% of cases and in SVEM, EEG was abnormal in 70% of cases. Among them 50% had lateralized discharges. Most of the discharges were localized to the temporal region, followed by fronto-temporal, frontal and parietal. It consisted of both epileptiform and other abnormalities. SVEM showed abnormalities in the EEG, more frequently than routine EEG and this observation was statistically significant with a p value < 0.05.  Table.1

	Interictal discharges
	SVEM-Normal(n=11)
	SVEM-Focal(n=21)
	SVEM-
Generalised(n=8)
	Total

	REEG-Normal(n=28)
	11
	13
	4
	28

	REEG-Focal(n=7)
	0
	7
	0
	7

	REEG- Generalised(n=5)
	0
	1
	4
	5

	TOTAL
	11
	21
	8
	40


P= significant (Chi-squre)
Table.1 Interictal discharges – Routine EEG (REEG) vs short term video EEG(SVEM)
With SVEM, events were recorded in 12.5% of cases, 5% had PNES and 7.5% had epileptic seizures recorded. Among them one had complex partial seizures, and 2 had partial with secondary generalized seizures. Table.2

	Events recorded
	No. of cases
(n=10)

	PNES
	2 (5%)

	EPILEPTIC SEIZURES WITH ICTAL CORRELATE
	3(7.5%)

	TOTAL
	5(12.5%)


Table.2   Short term video EEG monitoring-events recorded

                           SVEM was abnormal in all the patients with seizure frequency daily and 1-6/week, where as in patients with seizure frequency 1-4/month, 10 patients had normal EEG. All the patients with daily seizures had lateralised EEG. But this data is not statistically significant with a p value of 0.418. All patients with daily sezures had events recorded when compared to the less frequent seizures and this data is statistically significant with a p value of 0.001.  Two patients who were in the 1-4/month frequency group had psychogenic non epileptic seizures. There is no significant association between age group and abnormal EEG and it is also statistically proven with a p value of 0.028. Maximum patients were in the age group 11-20 years, and many of them had lateralized discharges.
                          SVEM was useful in diagnosing 5% of cases as psychogenic non epileptic seizures and later anti-epiletic drugs were tapered in them. 3 patients had epileptic seizures recorded, along with concurrent ictal pattern. 2 of them were diagnosed as temporal lobe epilepsy and one of them had frontal focus. Interictal EEG was abnormal in 70% of the cases. 50% of them had lateralized epileptiform discharges and were diagnosed as having Localization related epilepsy according to the ILAE classification -1989. 20% of the patients had generalized discharges, but 5% of them had partial seizures and there was a  discordance  between the seizure semiology and  interictal EEG and the diagnosis was undetermined in them. Remaining 15% were diagnosed as having Generalized epilepsy.
                           On the whole, SVEM was useful in diagnosis and classification in 70% of the cases.  50% of them were diagnosed as localization related epilepsy, 15% were diagnosed as Generalized epilepsy and 5% as Psychogenic non epileptic seizures. Figure.1


Figure 1. Diagnostic Usefulness Of  Short term Video EEG Monitoring

                    MRI Brain was abnormal in 35 % of the patients. Table.3  
	MRI Brain
	No. of Cases (%)

	Hippocampal sclerosis
	4 (10 %)

	Gliosis – Post traumatic
	2 (5 %)

	Perinatal insult
	6 (15 %)

	Calcified neuricysticercal lesions
	2 (5 %)


Table 3. MRI findings
Among them, 30% had lateralized epiletiform discharges. Concordance between MRI and STVEM was not statistically significant with a p value of 0.101. Table.4      
	

	MRI Brain

	
	MRI – Normal (n=26)
	MRI –Abnormal (n=14)

	EEG – Normal (n=11)
	10
	1

	EEG – Focal (n=23)
	12
	9

	EEG – Generalised (n=8)
	4
	4


P=not significant (Chi-squre)
Table.4. Table.4 MRI BRAIN vs EEG

DISCUSSION 
The value of inpatient video-EEG monitoring in the diagnosis, classification, and presurgical evaluation of epilepsy has been well established (Boon et al14., 1999; Cascino15, 2002; Ghougassian et al16., 2004). But the benefits of inpatient video-EEG monitoring come at a significant cost since the patients require hospitalization and continuous supervision by trained personnel for several days.
	The role of short term video EEG in adults and children was explored in several studies. (Srikumar et al17., 2000; Alessandra Freitas et al18., 2003; McGonial et al19., 2004; Benbadis et al., 2004;  Pradeep N. Modur et al20., 2007;  Mughis Sheerani et al21., 2007; Udaya Seneviratne et al22., 2012). The present study was undertaken to study the role of short term video EEG in refractory epilepsy.
	In the present study mean age of onset of seizures was 13.5 years. In the study by Manjari Tripathi et.al23., majority of patients in the intractable group had onset of seizures before the age of 14 years and showed that age at onset was an influential predictor of refractory epilepsy.  In the study by Mughis Sheerani et.al, mean age of onset for seizures was 18 years. In the study by E. Viteva et.al24, the mean age at onset of epilepsy was 13.09 ± 1.27 years.  The present study population again shows that younger age at onset of epilepsy is probably a predictive factor for RE25. 
	In the present study, 68% had partial seizures and 32% had generalized seizures. According to the study in North India by Manjari T et al., in the intractable group, 83% patients had partial seizures, and 7% had generalized seizures.  In a study conducted by J.P. Singhvi26 et al., in a tertiary referral centre, in the intractable group, 74 % had partial seizures and 26 % had generalised seizures. In the study by Muhammad Akbar Malik et al27., in intractable childhood epilepsy, 54% had generalised seizures and 46% had partial seizures. Partial seizure type was found to be independent predictor of intractability in the study by Manjari et al., and present study is in accordance with that.
	In the present study routine EEG was abnormal in 30% cases. In the study done by Singhvi et al., routine EEG was abnormal in 69% cases. In the study done by Andrew CF Hui28 et al., routine EEG was abnormal in 13% cases. In the study by Ghougassian et al., routine EEG was abnormal in 12% of cases. In the study done by Pradeep N Modur  et al., routine EEG was abnormal in 27% of cases and on extended video EEG monitoring for a period of 4 hours, EEG was abnormal in 50% of cases. Their study population comprised of suspected but unconfirmed epilepsy. The present study is comparable to the study by Padeep N Modur et al.  and again establishes that diagnostic yield of interictal EEG increases steeply with increasing the duration of the trace. 
	A number of factors influence whether patients with epilepsy will show IED in the EEG. The timing of EEG recording may be important: investigation within 24 hours of a seizure revealed IED in 51%, compared with 34% who had later EEG29, which was not observed in the present study. In the study done by M Sundaram et al30., EEGs of patients having > 12 seizures/year were more likely to contain inter ictal spike discharges(IEDs) (68%) than the records of cases with <12 attacks/year (37–41%; P <0.0001). The present study did not show any statistically significant association between the frequency of seizures and occurrence of IEDs.
	In the present study, clinical events were recorded in 12.5% patients (n=5); PNES in 5% and epileptic seizures in 7.5% cases. The diagnostic yeild in terms of recording of clinical events is slightly less when compared to other studies. This could because of the differences in the study population and the duration for which the video EEG recording was done. The comparision is summarized in Table .5

	
	Duration of recording (mean)
	Epileptic seizures       (%)
	PNES         (%)
	Population group (Pretest diagnosis)

	Present study
	3 hrs
	7.5
	5
	Refractory Epilepsy

	Seneviratne et al
	3.8 hrs
	6.9
	37.1
	EP,PNES

	Modur et al
	4-4.5 hrs
	5
	16.8
	EP,PNES

	Tallawy et al31
	2 hrs
	13.9
	30.6
	EP,PNES

	Kamel et al32
	6 hrs
	5.9
	0
	EP

	Desai et al33
	47 mins
	16.6
	70.3
	PNES,TRANSIENT UNRESPONSIVENESS

	Nada et al34
	3 hrs
	17.5
	8.7
	EP,PNES


ES – Epileptic Seizure, PNES – Paroxysmal Non epileptic seizures
Table.5  Comparison of video EEG monitoring studies regarding the diagnostic yeild 
               In our study, the number of epileptic seizures recorded is comparable to the studies done by Seneviratne et al and Modur et al, but the results are less when compared to the studies done by Nada et al, Desai et al and Tallawy et al. This could be because of the discrepancy in the study population, as all of our patients are known epileptics on adequate medical management. In a multivariate analysis done by E. Gomez-Figueroa et al35 suggested that, the yeild of epileptic short term video EEG increases in patients with daily seizures and in patients who had an epiletic event in the last month. In our present study, most of the patients were in the frequency group 1-4/month, only one had daily seizures.                                                                              
	In a Long term VEEG study by Andrew CF Hui et al., in refractory epilepsy patients for a mean duration of monitoring for 4.4 days, clinical events were recorded in 62% of cases and EEG was abnormal in 52% of cases. The most common events were complex partial seizures followed by non-epileptic attacks.  Though direct comparision cannot be made, it shows the higher yeild of long term video EEG.
	Study done by Ekaterina Pataraia et al36., suggested that unilateral hippocampal atrophy on MRI and uni-temporal interictal spikes can predict localization of ictal scalp EEG changes with a high degree of reliability. Study done by Blume W T et al37., suggest that the awake interictal scalp EEG cannot be ignored when assessing laterality of temporal epileptogenesis. These studies suggest the importance of interictal EEG in localization and in the present study 70% of the cases showed abnormal interictal EEG and among the lateralized discharges, 40-60% were localized to the temporal lobe. 
             In the present study, concordance between MRI and STVEM was not statistically significant with a p value of 0.101. This is because EEG and MRI  were not lateralised to the same side among 35 % of patients with abnormal EEG and MRI. This could be explained by false lateralisation of scalp EEG and occurrence of  bilateral focal discharges.   

CONCLUSION: 
Short term video EEG monitoring could be an initial investigation to sort our more frequent seizure group and proceed to long term VEEG if short term VEEG is inconclusive. Diagnostic usefulness includes increase in the yield of interictal EEG, event recording particularly in patients with high seizure frequency and suspected psychogenic non epileptic seizures.
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