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Abstract 
Background: EEG could be normal or atypical in spite of suggestive clinical 
features and positive measles Ab of SSPE cases which could have typical EEG 
pattern after Benzodiazepine. Objectives: The purpose of the present study 
was to find out the necessity of administration of benzodiazepine during EEG 
recording of SSPE cases as well as to compare the efficacy of diazepam and 
midazolam in eliciting EEG pattern. Methodology: This double blind, paral-
lel, single centered, non-randomized clinical trial was conducted in the De-
partment of Pediatric Neurology at National Institute of Neurosciences, Dha-
ka, Bangladesh from July 2014 to June 2015 for a period of 1 (one) year. All 
the clinical and investigational suspected cases of sub-acute Sclerosing Pan- 
encephalitis (SSPE) children in both sexes were included as study population. 
Others neurodegenerative diseases including Wilson’s disease were excluded 
from this study. Patients were divided into two groups named as group A who 
were given diazepam and the other group B was given midazolam in IV dur-
ing EEG recording. The clinical outcomes were measured and were recorded 
in a pre-designed data sheet. Result: The characteristic typical periodic slow 
wave complex (PSWC) was found only in 8 (30.8%) patients among the 26 
(100.0%) before intervention with benzodiazepines. The remaining 18 (69.2%) 
had non-typical PSWC of which 10 (38.5%) were normal, 3 (11.5%) with 
atypical PSWC and 5 (19.2%) were with other EEG findings. After interven-
tion with benzodiazepines, 23 (88.5%) had shown typical PSWC and only 3 
(11.5%) had non-typical PSWC. Among the typical PSWC cases after inter-
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vention, 8 (30.8%) had normal EEG initially, 5 (19.2%) had other EEG find-
ing, 2 (7.7%) had non-typical PSWC and 8 (30.8%) had typical PSWC from 
the beginning. Of the 3 (11.5%) of the non-typical PSWC of intervention 
group, 2 (7.7%) had shown no changes in EEG from the beginning and 1 
(3.8%) had shown other EEG finding. The difference between before and after 
intervention was actually statistically extremely significant (p < 0.0001). 
Among the two study groups, 11 (84.6%) and 12 (92.3%) patients had shown 
typical PSWC respectively in Group A and Group B after intervention. The 
non-typical PSWC was seen in 2 (15.4%) of Group A and 1 (7.7%) of Group B 
patients. The statistical difference between the two groups was not significant 
(p > 0.05). Conclusion: The role of benzodiazepine is very obvious in eliciting 
the typical EEG pattern in SSPE patients which has shown the characteristic 
PSWC in EEG in most cases. 
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1. Introduction 

Subacute sclerosing panencephalitis (SSPE) is a progressive neurodegenerative 
disease with a high morbidity and mortality which is caused by measles virus [1]. 
This is characterized by cognitive and behavioral deterioration with atonic and/ 
or myoclonic seizures; furthermore high titer of measles antibody in cerebros-
pinal fluid and typical periodic complexes on electroencephalogram (EEG) are 
the most suggestive investigational findings of SSPE [2]. The typical periodic 
complexes which are recorded in SSPE are composed of bilaterally symmetrical, 
synchronous, high voltage bursts of polyphasic, stereotyped delta waves. EEG 
recording is very important to diagnose as these findings are almost never seen 
in any other clinical condition [3]. However, EEG may not be helpful, or may be 
misleading, in some of the patients. Periodic complexes may not completely 
meet the characteristics of typical periodic complexes, which are designated as 
atypical periodic complexes. In addition to typical or atypical periodic parox-
ysms, several other EEG abnormalities may be seen [4]. Both atypical periodic 
complexes and the other EEG abnormalities, which are not uncommon, may 
result in misleading interpretations of EEG findings. EEG may be normal or on-
ly moderate, nonspecific slowing, especially in earlier clinical stages [5]. Intra-
venous diazepam administration during EEG recording is a procedure that helps 
to diagnose the patients with subacute sclerosing panencephalitis and normal 
EEG finding [6] [7]. Diazepam could reveal typical periodic complexes in such 
cases. Although diagnostic contribution of this procedure in subacute sclerosing 
panencephalitis has been known, it has not been well studied in the literature. 
Effects of diazepam on atypical EEG abnormalities have not been documented 
either. Furthermore, no another drug has been compared with diazepam. It is 
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not clear whether this effect of diazepam is drug specific or whether another 
drug with pharmacological or clinical advantages could be utilized in this pro-
cedure. Midazolam, as a short-acting benzodiazepine, seems to be a reasonable 
option for this purpose. It has a shorter half-life (0.8 - 1.8 hours) with rapid he-
patorenal elimination [8]. Because midazolam may have fewer respiratory side 
effects compared with diazepam, it has been used more frequently in recent 
years, particularly in certain situations such as a prehospital setting [9]. The 
purpose of the present study was to find out necessity of administration of ben-
zodiazepine during EEG recording of SSPE cases as well as to compare the effi-
cacy of diazepam and midazolam in eliciting EEG pattern. 

2. Methodology 

This study was designed double blind, parallel, single centered, non-randomized 
clinical trial was conducted in the Department of Pediatric Neurology at Nation-
al Institute of Neurosciences, Dhaka, Bangladesh from July 2014 to June 2015 for 
a period of 1 (one) year. All the clinical suspected cases of sub-acute Sclerosing 
Pan-encephalitis (SSPE) children in both sexes were included as study popula-
tion. The clinical findings included deterioration of intellect, behavior and scho-
lastic performance, myoclonic jerks, difficulty in vision, standing or walking and 
other pyramidal or extrapyramidal signs. Others neurodegenerative diseases in-
cluding Wilson’s disease were excluded from this study. Patients were divided 
into two groups named as group A who were given diazepam and the other 
group B was given midazolam in IV form during EEG recording. The dose of 
Diazepam and Midazolam was 0.3 mg/kg very slowly (over 30 - 60 seconds). The 
purposive sampling technique was used to include the patients after fulfilling the 
inclusion and exclusion criteria. The odd number cases were recruited in the 
group A and the even numbers of patients were recruited for group B. The 
measles IgG and IgM antibodies were detected in all patients from CSF and se-
rum. The negative result patients were excluded from this study. The EEG pat-
terns were recorded in a pre-designed data sheet. The bilaterally symmetrical, 
synchronous, high voltage bursts of polyphasic, stereotyped delta waves were 
designated as “typical periodic slow wave complex (PSWC)” and non-symme- 
trical, asynchronous with high voltage delta waves were designated as an atypical 
periodic slow wave complex. During analysis, the atypical PSWC were included 
in “non-typical PSWC” along with normal and other EEG findings. The “other” 
EEG finding included focal or generalized spikes, sharp waves or slow theta- 
delta waves not resembling periodic complex. The statistical analysis was per-
formed by SPSS V. 20.0 (Atlanta, USA).  

3. Result 

Among the 26 patients, 14 were below 10 years of age and the rest 12 were 10 
years or more; 16 were boys and 10 were girls. We got only 11 patients with a 
history of prior measles infection. Among them, 4 suffered from measles below 
the age of 1 year, 4 suffered from 1 - 5 years and 3 after 5 years of age (Table 1). 
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Table 1. Distribution of age and gender among the study population (n = 26). 

Age group 
Sex 

Total 
Male Female 

Less than 10 years 8 (50.0%) 6 (60.0%) 14 (53.8%) 

More than 10 years 8 (50.0%) 4 (40.0%) 12 (46.2%) 

Total 16 (100.0%) 10 (100.0%) 26 (100.0%) 

*Mean ± SD = 10.54 ± 1.503 (Range 8 - 14 years). 

 
The characteristic typical periodic slow wave complex (PSWC) was found on-

ly in 8 (30.8%) patients among the 26 (100.0%) before intervention with benzo-
diazepines. The remaining 18 (69.2%) had non-typical PSWC of which 10 
(38.5%) were normal, 3 (11.5%) with atypical PSWC and 5 (19.2%) were with 
other EEG findings. After intervention with benzodiazepines, 23 (88.5%) had 
shown typical PSWC and only 3 (11.5%) had non-typical PSWC. Among the 
typical PSWC cases after intervention, 8 (30.8%) had normal EEG initially, 5 
(19.2%) had other EEG finding, 2 (7.7%) had non-typical PSWC and 8 (30.8%) 
had typical PSWC from the beginning. Of the 3(11.5%) of the non-typical PSWC 
of intervention group, 2 (7.7%) shown no changes in EEG from the beginning 
and 1 (3.8%) had shown other EEG finding. The difference between before and 
after intervention was actually statistically extremely significant (p < 0.0001) 
(Table 2). 

Among the two study groups, 11 (84.6%) and 12 (92.3%) patients had shown 
typical PSWC respectively in Group A and Group B after intervention. The non- 
typical PSWC were seen in 2 (15.4%) of Group A and 1 (7.7%) of Group B pa-
tients. The statistical difference between the two groups was not significant (p > 
0.05) (Table 3). 

4. Discussion 

Although sub-acute sclerosing panencephalitis (SSPE) become extremely rare in 
developed countries, but the incidence is quite high in this part of the world 
[10]. The role of Diazepam in eliciting characteristic EEG changes of SSPE pa-
tients is not well established yet [5]. This study had shown a significant differ-
ence between the EEG finding before and after benzodiazepin (diazepam and 
midazolam). Although all the cases were included in this study having typical 
clinical features and positive measles antibody, EEG finding was really a mys-
tery. A very few patients had shown the typical periodic slow wave complex 
(PSWC) in EEG before intervention. Benzodiazepine certainly played a good 
role in eliciting the typical periodic slow wave complex (PSWC) in these patients 
[2]. Both the benzodiazepines made these characteristic changes even in the ini-
tial normal EEG cases.  

The atypical PSWC cases and other EEG findings also converted to typical 
PSWC after benzodiazepine administration. So this procedure can help us to di-
agnose as well as rile out subacute sclerosing panencephalitis. Diazepam and  
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Table 2. EEG findings before and after intervention of benzodiazepine.  

EEG Findings EEG before intervention EEG after Benzodiazepine P value 

Typical PSWC 8 (30.8%) 23 (88.5%) 

<0.0001 Non-typical PSWC 18 (69.2%) 3 (11.5%) 

Total 26 (100.0%) 26 (100.0%) 

*Pearson’s Chi square test has been done corrected by Fisher’s exact test; p value is extremely statistically 
significant (p < 0.0001). 

 
Table 3. EEG findings with diazepam and midazolam. 

EEG Findings EEG with Diazepam EEG with Midazolam Total P value 

Typical PSWC 11 (84.6%) 12 (92.3%) 23 

>0.05 Non typical PSWC 2 (15.4%) 1 (7.7%) 3 

Total 13 (100.0%) 13 (100.0%) 26 

*Pearson’s Chi square test has been done corrected by Fisher’s exact test; p value is not significant (p > 0.05). 

 
midazolam on the other hand, resulted in nearly the same effects on EEG re-
cordings in this present study. Both drugs significantly modified the EEG pat-
tern. The normal EEG, atypical PSWC or other EEG findings were converted to 
typical PSWC in most cases. The difference between the two drugs was not sta-
tistically significantly different [11]. In fact, for the respiratory side effects, mi-
dazolam is preferred to diazepam in certain conditions [7]. Although the market 
price of midazolam is much higher than diazepam, our study found the two 
drugs similar in efficacy to elicit the EEG findings in SSPE patients. Considering 
the increased risks of diazepam for deterioration of respiration, such as pulmo-
nary infection, respiratory difficulty, decreased consciousness, midazolam can be 
considered as an effective alternative. Although we had good enough samples in 
the particular time, larger samples could make the results different. One study 
administered both the drugs in same person in consecutive days [11]. It would 
be better if we could do so. But our ethical clearance committee did not permit 
to do so. As there are not many similar studies, further studies are required to 
make final comments.  

5. Conclusion 

In this unique study, the role of benzodiazepine is very obvious in eliciting the 
typical EEG pattern in SSPE patients. It had shown the characteristic PSWC in 
EEG in most cases. Regarding the two benzodiazepines, both are equal to their 
tasks. But due to some advantages in respiratory side effects, midazolam can be 
preferred over diazepam in this case. In EEG recording of the SSPE patients, it 
may be misleading if diazepam or midazolam is not administered. 

References 
[1] Yilmaz, K. and Aydin-Sahin, D. (2010) Midazolam or Diazepam Administration 

during Electroencephalography Helps to Diagnose Subacute Sclerosing Panence-



Y. S. Chowdhury et al. 
 

37 

phalitis (SSPE). Journal of Child Neurology, 25, 994.  
https://doi.org/10.1177/0883073809357239 

[2] Garg, R.K. (2002) Subacute sclerosing panencephalitis. Postgraduate Medical Jour-
nal, 78, 63-70. https://doi.org/10.1136/pmj.78.916.63 

[3] Ekmekci, O., Karasoy, H., Gokcay, A. and Ulku, A. (2005) Atypical EEG Findings in 
Subacute Sclerosing Panencephalitis. Clinical Neurophysiology, 116, 1762-1767.  
https://doi.org/10.1016/j.clinph.2005.03.026 

[4] Praveen-Kumar, S., Sinha, S., Taly, A.B., et al. (2007) Electroencephalographic and 
Imaging Profile in a Subacute Sclerosing Panencephalitis (SSPE) Cohort: A Correla-
tive Study. Clinical Neurophysiology, 118, 1947-1954.  
https://doi.org/10.1016/j.clinph.2007.06.008 

[5] Tepebasili, I., Caksen, H., Odabas, D., et al. (2004) Report of Two Children with 
Subacute Sclerosing Panencephalitis Displaying an Atypical Clinical Course. Jour-
nal of Emergency Medicine, 26, 356-359.  
https://doi.org/10.1016/j.jemermed.2003.12.018 

[6] Warden, C.R. and Frederick, C. (2006) Midazolam and Diazepam for Pediatric Sei-
zures in the Prehospital Setting. Prehospital Emergency Care, 10, 463-467.  
https://doi.org/10.1080/10903120600885126 

[7] Bhattacharyya, M., Kalra, V. and Gulati, S. (2006) Intranasal Midazolam vs Rectal 
Diazepam in Acute Childhood Seizures. Pediatric Neurology, 34, 355-359.  
https://doi.org/10.1016/j.pediatrneurol.2005.09.006 

[8] Goraya, J., Marks, H., Khurana, D., et al. (2009) Subacute Sclerosing Panencephali-
tis (SSPE) Presenting as Acute Disseminated Encephalomyelitis in a Child. Journal 
of Child Neurology, 24, 899-903. https://doi.org/10.1177/0883073808330184 

[9] Aydin, O.F., Senbil, N. and Gurer, Y.K. (2006) Nonconvulsive Status Epilepticus on 
Electroencephalography in a Case with Subacute Sclerosing Panencephalitis. Jour-
nal of Child Neurology, 21, 256-260. 

[10] Andraus, M.E.C., Andraus, C.F. and Alves-Leon, S.V. (2012) Periodic EEG Patterns: 
Importance of Their Recognition and Clinical Significance. Arquivos de neuropsi-
quiatria, 70, 145-151. https://doi.org/10.1590/S0004-282X2012000200014 

[11] Foreman, B., Claassen, J., Khaled, K.A., et al. (2012) Generalized Periodic Dis-
charges in the Critically Ill: A Case-Control Study of 200 Patients. Neurology, 79, 
1951-1960. https://doi.org/10.1212/WNL.0b013e3182735cd7 

 
 
 

 
Submit or recommend next manuscript to SCIRP and we will provide best 
service for you:  

Accepting pre-submission inquiries through Email, Facebook, LinkedIn, Twitter, etc.  
A wide selection of journals (inclusive of 9 subjects, more than 200 journals) 
Providing 24-hour high-quality service 
User-friendly online submission system  
Fair and swift peer-review system  
Efficient typesetting and proofreading procedure 
Display of the result of downloads and visits, as well as the number of cited articles   
Maximum dissemination of your research work 

Submit your manuscript at: http://papersubmission.scirp.org/ 
Or contact wjns@scirp.org   

https://doi.org/10.1177/0883073809357239
https://doi.org/10.1136/pmj.78.916.63
https://doi.org/10.1016/j.clinph.2005.03.026
https://doi.org/10.1016/j.clinph.2007.06.008
https://doi.org/10.1016/j.jemermed.2003.12.018
https://doi.org/10.1080/10903120600885126
https://doi.org/10.1016/j.pediatrneurol.2005.09.006
https://doi.org/10.1177/0883073808330184
https://doi.org/10.1590/S0004-282X2012000200014
https://doi.org/10.1212/WNL.0b013e3182735cd7
http://papersubmission.scirp.org/
mailto:wjns@scirp.org

	Role of Routine Benzodiazepin in Eliciting Classical Electroencephalogram (EEG) Response in Suspected Sub-Acute Sclerosing Panencephalitis (SSPE) Cases
	Abstract
	Keywords
	1. Introduction
	2. Methodology
	3. Result
	4. Discussion
	5. Conclusion
	References

