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GIRIŞ
Çocukluk çağında sık görülen nörolojik acillerden biri olan status epileptikus 

(SE) yaşamı tehdit eden acil bir durumdur. SE tanımı ve tanımında gerekli olan 
nöbetin süresi zaman içinde değişmiştir. Epilepsiye Karşı Uluslararası Birlik olan 
ILAE (The International League Against Epilepsy) ve diğerleri SE’yi 30 dakika-
dan uzun tek bir epileptik nöbet veya 30 dakikalık bir zaman diliminde nöbetler 
arasında bilişsel ve motor fonksiyonların tekrar kazanılmadığı bir dizi epileptik 
nöbetler olarak tanımlamıştır (1). Tanım süresi bu şekilde olmasına rağmen teda-
vi kararı için daha kısa zaman aralığı tercih edilmektedir. 2015 yılında ILAE’nin 
yayınladığı revizyon ile tanı ve tedavi için belirlenen her iki zaman dilimini de 
içeren bir SE tanımı ortaya çıkmıştır (2). ILAE tarafından SE’de zaman dilimleri şu 
şekilde tanımlanır:
•	 Nöbetin sonlandırılmasından sorumlu mekanizmaların başarısızlığından veya 

uzun süreli nöbetlere yol açan anormal mekanizmaların başlamasından kaynakla-
nan bir durumun oluştuğu: t1 zaman dilimi,

•	 Nöbetlerin türüne ve süresine bağlı olarak nöron ölümü, nöron yaralanması gibi 
uzun süreli sonuçların ortaya çıktığı: t2 zaman dilimi.
Konvulsif SE tanımında, ILAE tarafından t1 süresi 5 dakika, t2 süresi ise 30 

dakika olarak belirlenmiştir. Beş dakikalık t1 süresi acil tedavinin başlaması gere-
ken zamana karşılık gelir. Bilinç bozukluğu olan fokal SE için ise t1 süresi 10 dk ve 
t2 süresi ise 60 dakikadan fazla olarak belirlenmiştir. Diğer SE tiplerinde özellikle 
SE’nin konvulsif olmayan formları için t1 ve t2 için uygun zaman aralıkları tam 
olarak belirlenememiştir (2).
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ve refrakter bir dönemin indüksiyonu yoluyla nöbetlerin kesilmesine yol açar (124-

126). EKT, beşten fazla antiepileptiğin uygulandığı fokal veya jeneralize RSE’si olan, 
değişken etyolojiye sahip çocuklarda düşünülmektedir (127-129). Vaka raporlarında 
hastaların sonuçları; geçici yanıt, nöbet sıklığında hafif iyileşme, klinik iyileşme 
ve ölümle sonuçlanacak kadar değişkendir (130). Farmakolojik olmayan başka bir 
seçenek vagus sinir stimülasyonu olup mevcut verilerle nöbet kontrolü sağladığına 
dair hiçbir kanıt yoktur (135).

Acil epilepsi cerrahisi ise en az iki hafta boyunca maksimum tıbbi tedavide 
başarısızlık veya yapısal bir anormallik belirlendiğinde RSE ve SRSE tedavisi için 
düşünülebilir (136). Cerrahi genellikle RSE’nin geç seyrinde düşünülse de, hastalar 
SE’nin başlamasından sekiz gün sonra ameliyata girebilir (137). Yoğun bakım ünitesi 
ortamında kortikal haritalama gibi tipik ameliyat öncesi tanı araçlarının elde edil-
mesi zor olduğundan, acil ameliyat kararı dikkatli şekilde verilmelidir (138).

SONUÇ
SE, çocuklarda yaygın görülen nörolojik acil bir durumdur. SE yönetiminde 

altta yatan nedenin teşhisi, nöbetlerin kesin ve hızlı tedavisi morbidite ve morta-
liteyi engellemek açısından çok önemlidir. Benzodiazepinlerle hızlı tedavi, status 
epileptikusun ilk basamak tedavisidir, ancak birçok hasta fenitoin, valproik asit, 
fenobarbital veya levetirasetam dahil ek ilaçlarla ek tedaviye ihtiyaç duymaktadır. 
Birincil tedavi benzodiazepin ve ikincil tedavi olarak bir antiepileptik ile status 
epileptikus sonlandırılamadığında refrakter status epileptikus tanısı konur. Bu du-
rumda SE’yi sonlandırmak için acilen farmakolojik koma indüksiyonuna ihtiyaç 
duyulur.

KAYNAKÇA
1. 	 Commission on Epidemiology and Prognosis, International League Against Epilepsy ,Gu-

idelines for Epidemiologic Studies on Epilepsy, Epilepsia.34(4):592-6. doi: 10.1111/j.1528-
1157.1993.tb00433.x.

2. 	 Trinka E, Cock H, Hesdorffer D, et al. A definition and classification of status epilepticus;Re-
port of the ILAE Task Force on Classification of Status Epilepticus. Epilepsia 56(10):1515-23. 
doi: 10.1111/epi.13121.

3. 	 Lowenstein DH, Alldredge BK. Status epilepticus. N Engl J Med 338(14):970-6. doi: 10.1056/
NEJM199804023381407.

4. 	 Hanhan UA, Fiallos MR, Orlowski JP. Status epilepticus. Pediatr Clin North Am.48(3):683-94. 
doi: 10.1016/s0031-3955(05)70334-5.

5. 	 Teitelbaum JS, Zatorre RJ,Carpenter S, et al. Neurologic sequelae of domoic acid intoxication 
due to the ingestion of contaminated mussels. N Engl J Med.21;322(25):1781-7. doi: 10.1056/
NEJM199006213222505.

6. 	 Wasterlain CG, Fujikawa DG, Penix L, et al. Pathophysiological mechanisms of brain damage 
from status epilepticus. Epilepsia.34 Suppl 1:S37-53. doi: 10.1111/j.1528-1157.1993.tb05905.x.



Pediatride Güncel Yaklaşımlar-2 557

7. 	 Wasterlain CG, Baxter CF, Baldwin RA. GABA metabolism in the substantia nigra, cortex, 
and hippocampus during status epilepticus. Neurochem Res.18(4):527-32. doi: 10.1007/
BF00967257.

8. 	 Coulter DA. Chronic epileptogenic cellular alterations in the limbic system after status epilep-
ticus. Epilepsia. 40 Suppl 1:S23-33; di S40-1. doi: 10.1111/j.1528-1157.1999.tb00875.x.

9. 	 Macdonald RL, Kapur J. Acute cellular alterations in the hippocampus after status epilepticus. 
Epilepsia. 40 Suppl 1:S9-20; discussion S21-2. doi: 10.1111/j.1528-1157.1999.tb00873.x.

10. 	 Fazekas F, Kapeller P, Schmidt R, et al. Magnetic Resonance Imaging and Spectroscopy Fin-
dings After Focal Status Epilepticus. Epilepsia.36(9):946-9. doi: 10.1111/j.1528-1157.1995.
tb01640.x.

11. 	 Lansberg MG, O’Brien MW, Norbash AM. MRI abnormalities associated with partial status 
epilepticus. Neurology. 23;52(5):1021-7. doi: 10.1212/wnl.52.5.1021.

12.	 Zhang T, Ma J. Focal Status Epilepticus-Related Unilateral Brain Edema: Magnetic Resonance 
Imaging Study of Children in Southwest China. Pediatr Neurol.92:60-66. doi:10.1016/j.pediatr-
neurol.2018.08.028.

13.	 Inoue S. A clinical study on neuron-specific enolase activities in cerebrospinal fluid of neona-
tes. No To Hattatsu.24(6):548-53. PMID: 1419167

14.	 Chin R, Neville B,Peckham C, et al. Incidence, cause, and short-term outcome of convulsive sta-
tus epilepticus in childhood: prospective population-based study. Lancet.15;368(9531):222-9. 
doi: 10.1016/S0140-6736(06)69043-0.

15. 	 Raspall-Chaure M., Chin FM, Neville BG, et al. The epidemiology of convulsive status 
epilepticus in children: a critical review. Epilepsia.48(9):1652-1663. doi: 10.1111/j.1528-
1167.2007.01175.x.

16. 	 Singh RK, Stephens S, Berl MM, et al. Prospective study of new-onset seizures presenting as 
status epilepticus in childhood. Neurology. 74(8): 636–642.doi: 10.1212/WNL.0b013e3181d0c-
ca2

17. 	 Shinnar S, Berg AT, Moshe SL, et al. The risk of seizure recurrence after a first unprovoked afeb-
rile seizure in childhood: an extended follow-up. Pediatrics.98(2 Pt 1):216-25. PMID: 8692621

18. 	 Novak G, Maytal J, Alshansky A, et al. Risk factors for status epilepticus in children with symp-
tomatic epilepsy. Neurology 49(2):533-7. doi: 10.1212/wnl.49.2.533.

19. 	 Berg AT, Shinnar S, Testa FM, et al. Status epilepticus after the initial diagnosis of epilepsy in 
children. Neurology.28;63(6):1027-34. doi: 10.1212/01.wnl.0000138425.54223.dc.

20. 	 Ferraro TN, Golden GT, Smith GG, et al. Differential susceptibility to seizures induced by sys-
temic kainic acid treatment in mature DBA/2J and C57BL/6J mice. Epilepsia. 36(3):301-7. doi: 
10.1111/j.1528 1157.1995.tb00999.x.

21. 	 Schauwecker PE, Steward O. Genetic determinants of susceptibility to excitotoxic cell death: 
implications for gene targeting approaches. Proc Natl Acad Sci USA.15;94(8):4103-8. doi: 
10.1073/pnas.94.8.4103.

22. 	 Corey LA, Pellock JM, Boggs JG, et al. Evidence for a genetic predisposition for status epilepti-
cus. Neurology.50(2):558-60. doi: 10.1212/wnl.50.2.558.

23. 	 Barnard C, Wirrell E. Does Status Epilepticus in Children Cause Developmental Deterioration 
and Exacerbation of Epilepsy? J Child Neurol.14(12):787-94. doi: 10.1177/088307389901401204.

24. 	 Lambrechtsen ACP, Buchhalter R. Aborted and refractory status epilepticus in children: a com-
parative analysis. Epilepsia.49(4):615-25. doi: 10.1111/j.1528-1167.2007.01465.x.

25.	 Raspall-Chaure M, Richard FM, Brian G, et al. Outcome of paediatric convulsive status epilep-
ticus: a systematic review. Lancet Neurol.5(9):769-79. doi: 10.1016/S1474-4422(06)70546-4.

26. 	 Richard FM. The outcomes of childhood convulsive status epilepticus. Epilepsy Behav.101(Pt 
B): 106286. doi:10.1016/j.yebeh.2019.04.039

27. 	 Kravljanac R, Jovic N, Djuric M, et al. Outcome of status epilepticus in children treated in 
the intensive care unit: A study of 302 cases. Epilepsia.52(2):358–363,doi: 10.1111/j.1528-
1167.2010.02943.x



Pediatride Güncel Yaklaşımlar-2558

28. 	 Jafarpour S, Hodgeman R, Capeletto C, et al. New-Onset Status Epilepticus in Pediatric Pa-
tients: Causes, Characteristics, and Outcomes. Pediatr Neurol.80:61-69. doi: 10.1016/j.pediatr-
neurol.2017.11.016.

29. 	 Maytal J, Shinnar S, Moshé SL, et al. Low morbidity and mortality of status epilepticus in child-
ren. Pediatrics.83(3):323-31.

30. 	 Shinnar S, Pellock JM, Berg AT, et al. Short-term outcomes of children with febrile status epi-
lepticus. Epilepsia.42(1):47-53. doi: 10.1046/j.1528-1157.2001.10000.x.

31. 	 Sahin M, Menache CC, Holmes G, et al. Outcome of severe refractory status epilepticus in 
children. Epilepsia.42(11):1461-7. doi: 10.1046/j.1528-1157.2001.21301.x.

32. 	 Abend NS, Gutierrez-Colina AM, Dlugos DJ. Medical Treatment of Pediatric Status Epilepti-
cus. Semin Pediatr Neurol. 17(3):169-175. doi:10.1016/j.spen.2010.06.005

33. 	 Maytal J. The management of status epilepticus in children. Child Hosp Q. 3(4):255-263. 
doi:10.3390/jcm5040047

34. 	 Walker M. Status Epilepticus BMJ (673):673-677.
35. 	 Singh RK, Stephens S, Berl M, et al. Prospective study of new-onset seizures presenting as status 

epilepticus in childhood. Neurology. 74(8): 636–642.doi: 10.1212/WNL.0b013e3181d0cca2
37. 	 Tay SKH, Hirsch J, Leary L, et al. Nonconvulsive status epilepticus in children: clinical and EEG 

characteristics. Epilepsia.47(9):1504-9. doi: 10.1111/j.1528-1167.2006.00623.x.
38. 	 Jette N, Claassen J,Emerson R, et al. Frequency and predictors of nonconvulsive seizu-

res during continuous electroencephalographic monitoring in critically ill children. Arch 
Neurol.63(12):1750-5. doi: 10.1001/archneur.63.12.1750.

39. 	 Abend S, Arndt DH, Carpenter J, et al. Electrographic seizures in pediatric ICU patients: 
cohort study of risk factors and mortality. Neurology.23;81(4):383-91. doi: 10.1212/WNL.
0b013e31829c5cfe.

40. 	 Appleton R., Choonara I, Martland T, et al. The treatment of convulsive status epilepticus in 
children. The Status Epilepticus Working Party, Members of the Status Epilepticus Working 
Party. Arch Dis Child.83(5):415-9. doi: 10.1136/adc.83.5.415.

41. 	 Brophy G, Bell R, Claassen J, et al. Guidelines for the evaluation and management of status 
epilepticus. Neurocrit Care.17(1):3-23. doi: 10.1007/s12028-012-9695-z.

42. 	 Glauser T, Shinnar S,Gloss D, et al. Evidence-Based Guideline: Treatment of Convulsive Status 
Epilepticus in Children and Adults: Report of the Guideline Committee of the American Epi-
lepsy Society. Epilepsy Curr. 16(1): 48–61.doi: 10.5698/1535-7597-16.1.48

43. 	 Gaínza-Lein M, Fernández IS, Jackson M, et al. Association of Time to Treatment With Short-
term Outcomes for Pediatric Patients With Refractory Convulsive Status Epilepticus. JAMA 
Neurol.1;75(4):410-418. doi: 10.1001/jamaneurol.2017.4382.

44. 	 Fernández I, Abend N, Agadi S, et al. Time from convulsive status epilepticus onset to an-
ticonvulsant administration in children. Neurology. 9;84(23):2304-11. doi: 10.1212/
WNL.0000000000001673.

45. 	 Alldredge BK, Wall DB, Ferriero DM. Effect of prehospital treatment on the outcome of status 
epilepticus in children. Pediatr Neurol.12(3):213-6. doi: 10.1016/0887-8994(95)00044-g.

46. 	 Hanhan UA, Fiallos MR, Orlowski J. Status epilepticus. Pediatr Clin North Am.48(3):683-94. 
doi: 10.1016/s0031-3955(05)70334-5.

47. 	 McTague A, Martland T, Appleton R. Drug management for acute tonic-clonic convulsions inc-
luding convulsive status epilepticus in children. Cochrane Database Syst Rev.1(1):CD001905. 
doi:10.1002/14651858.CD001905.pub3.

48. 	 Chamberlain JM, Okada P, Holsti M, et al. Lorazepam vs diazepam for pediatric status epilep-
ticus: a randomized clinical trial. JAMA.23-30;311(16):1652-60. doi: 10.1001/jama.2014.2625.

49. 	 Fung FW, Jacobwitz M,Vala L, et al. Electroencephalographic seizures in critically ill children: 
Management and adverse events. Epilepsia.60(10):2095-2104. doi: 10.1111/epi.16341.

50. 	 McDermott CA, Kowalczyk AL, Schnitzler ER, et al. Pharmacokinetics of lorazepam in criti-
cally ill neonates with seizures. J Pediatr.120(3):479-83. doi: 10.1016/s0022-3476(05)80925-4.

51. 	 Greenblatt DJ, Shader RI, Franke K, et al. Pharmacokinetics and bioavailability of intrave-
nous, intramuscular, and oral lorazepam in humans. J Pharm Sci.68(1):57-63. doi: 10.1002/
jps.2600680119.



Pediatride Güncel Yaklaşımlar-2 559

52. 	 Relling MV, Mulhern RK, Dodge RK, et al. Lorazepam pharmacodynamics and pharmacokine-
tics in children. The Journal of Pediatrics.Volume 114, Issue 4, Part 1, Pages 641-646

53. 	 Ahmad S, Ellis JC, Kamwendo H, et al. Efficacy and safety of intranasal lorazepam versus intra-
muscular paraldehyde for protracted convulsions in children: an open randomised trial. Lan-
cet.13;367(9522):1591-7. doi: 10.1016/S0140-6736(06)68696-0.

54. 	 Yoshikawa H, Yamazaki S, Abe T, et al. Midazolam as a first-line agent for status epilepticus in 
children. Brain Dev. 22(4):239-242. doi:10.1016/S0387-7604(00)00116-9

55. 	 McIntyre J, Robertson S, Norris E, et al. Safety and efficacy of buccal midazolam versus rectal 
diazepam for emergency treatment of seizures in children: a randomised controlled trial. Lan-
cet.16-22;366(9481):205-10. doi: 10.1016/S0140-6736(05)66909-7.

56. 	 Alshehri A, Abulaban A, Bokhari R, et al. Intravenous Versus Nonintravenous Benzodiaze-
pines for the Cessation of Seizures: A Systematic Review and Meta-analysis of Randomized 
Controlled Trials. Acad Emerg Med. 24(7):875-883. doi: 10.1111/acem.13190.

57. 	 January 15, 2020,Prescribing information Nayzilam (midazolam) nasal spray. https://www.ac-
cessdata.fda.gov/drugsatfda_docs/label/2019/211321s000lbl.pdf

58. 	 January 15, 2020,Prescribing information Valtoco (diazepam nasal spray). https://www.access-
data.fda.gov/drugsatfda_docs/label/2020/211635s000lbl.pdf .

59. 	 Kapur J, Elm J, Chamberlain JM, et al. Randomized Trial of Three Anticonvulsant Medications 
for Status Epilepticus. N Engl J Med.28;381(22):2103-2113. doi: 10.1056/NEJMoa1905795.

60. 	 Chamberlain JM, Kapur J, Shinnar S, et al. Efficacy of levetiracetam, fosphenytoin, and 
valproate for established status epilepticus by age group (ESETT): a double-blind, responsi-
ve-adaptive, randomised controlled trial. Lancet.395(10231):1217-1224. doi: 10.1016/S0140-
6736(20)30611-5.

61. 	 Dalziel SR, Borland ML, Furyk J, et al. Levetiracetam versus phenytoin for second-line treat-
ment of convulsive status epilepticus in children (ConSEPT): an open-label, multicentre, ran-
domised controlled trial. Lancet.393(10186):2135-2145. doi: 10.1016/S0140-6736(19)30722-6.

62. 	 Lyttle MD, Rainford NR, Gamble C, et al. Levetiracetam versus phenytoin for second-line tre-
atment of paediatric convulsive status epilepticus (EcLiPSE): a multicentre, open-label, rando-
mised trial. Lancet.393(10186):2125-2134. doi: 10.1016/S0140-6736(19)30724-X.

63. 	 İşgüder R, Güzel O, Ceylan G, et al. A Comparison of Intravenous Levetiracetam and Valproate 
for the Treatment of Refractory Status Epilepticus in Children. J Child Neurol.31(9):1120-6. 
doi: 10.1177/0883073816641187.

64. 	 Wills B, Erickson T. Chemically induced seizures. Clin Lab Med. 26(1):185-209, ix. doi: 
10.1016/j.cll.2006.01.009.

65. 	 Paloucek FP, Rodvold KA. Evaluation of theophylline overdoses and toxicities. Ann Emerg 
Med.17(2):135-44. doi: 10.1016/s0196-0644(88)80299-3.

66.	 Blake KV, Massey KL, Hendeles L, et al. Relative efficacy of phenytoin and phenobarbital for 
the prevention of theophylline-induced seizures in mice. Ann Emerg Med.17(10):1024-8. doi: 
10.1016/s0196-0644(88)80439-6.

67. 	 Koul R,Deleu D. Subtherapeutic free phenytoin levels following fosphenytoin therapy in status 
epilepticus. Neurology. 58(1):147-8. doi: 10.1212/wnl.58.1.147.

68. 	 Abend SN, Dlugos DJ. Treatment of refractory status epilepticus: literature review and a propo-
sed protocol. Pediatr Neurol.38(6):377-90. doi: 10.1016/j.pediatrneurol.2008.01.001.

69. 	 Incecik F, Horoz OO, Herguner O, et al. Intravenous levetiracetam in critically ill children. Ann 
Indian Acad Neurol. 19(1): 79–82.doi: 10.4103/0972-2327.167702

70. 	 Singh PS, Agarwal S, Faulkner M. Refractory status epilepticus. Ann Indian Acad Neurol. 
(Suppl 1): S32–S36.doi: 10.4103/0972-2327.128647

71. 	 Kim JS, Lee JH, Ryu HW, et al. Effectiveness of intravenous levetiracetam as an adjunctive tre-
atment in pediatric refractory status epilepticus. Pediatr Emerg Care.30(8):525-8. doi: 10.1097/
PEC.0000000000000183.

72. 	 Uberall MA, Trollmann R,Wunsiedler U, et al. Intravenous valproate in pediatric epi-
lepsy patients with refractory status epilepticus. Neurology.54(11):2188-9. doi: 10.1212/
wnl.54.11.2188-a.



Pediatride Güncel Yaklaşımlar-2560

73. 	 Sofou K, Kristjánsdóttir R, Papachatzakis NE, et al. Management of prolonged seizures 
and status epilepticus in childhood: a systematic review. J Child Neurol. 24(8):918-26. doi: 
10.1177/0883073809332768.

74. 	 White JR, Santos CS. Intravenous valproate associated with significant hypotension in the tre-
atment of status epilepticus. J Child Neurol.(12):822-3. doi: 10.1177/088307389901401211.

75. 	 Donn SM, Grasela TH, Goldstein GW. Safety of a higher loading dose of phenobarbital in the 
term newborn. Pediatrics.75(6):1061-4.

76. 	 Tasker RC, Goodkin HP, Fernández IS, et al. Refractory Status Epilepticus in Children: Inten-
tion to Treat With Continuous Infusions of Midazolam and Pentobarbital. Pediatr Crit Care 
Med(10):968-975. doi: 10.1097/PCC.0000000000000900.

77. 	 Rivera R, Segnini M,Baltodano A, et al. Midazolam in the treatment of status epilepticus in 
children. Crit Care Med. (7):991-4. doi: 10.1097/00003246-199307000-00011.

78. 	 Igartua J, Silver P, Maytal J, et al. Midazolam coma for refractory status epilepticus in children. 
Crit Care Med. (9):1982-5. doi: 10.1097/00003246-199909000-00043.

79. 	 Hanley DF, Kross JF. Use of midazolam in the treatment of refractory status epilepticus. Clin 
Ther.20(6):1093-105. doi: 10.1016/s0149-2918(98)80106-9.

80. 	 Yoshikawa H, Yamazaki S, Abe T, et al. Midazolam as a first-line agent for status epilepticus in 
children. Brain Dev.22(4):239-42. doi: 10.1016/s0387-7604(00)00116-9.

81. 	 Papavasiliou AS, Kotsalis C, Paraskevoulakos E, et al. Intravenous midazolam in convulsive 
status epilepticus in children with pharmacoresistant epilepsy. Epilepsy Behav.14(4):661-4. doi: 
10.1016/j.yebeh.2009.02.018.

82. 	 Hertzog JH, Dalton HJ , Anderson BD, et al. Prospective evaluation of propofol anesthesia in 
the pediatric intensive care unit for elective oncology procedures in ambulatory and hospitali-
zed children. Pediatrics.106(4):742-7. doi: 10.1542/peds.106.4.742.

83. 	 Prasad A, Worrall BB, Bertram EH, et al. Propofol and midazolam in the treatment of refrac-
tory status epilepticus. Epilepsia.42(3):380-6. doi: 10.1046/j.1528-1157.2001.27500.x.

84. 	 Harrison AM, Lugo RA, Schunk JE. Treatment of convulsive status epilepticus with propofol: 
case report. Pediatr Emerg Care.13(6):420-2. doi: 10.1097/00006565-199712000-00019.

85. 	 Tobias JD. The use of propofol to treat status epilepticus in a nine-month-old female patient. 
Pediatr Emerg Care.14(3):248-9.

86. 	 Hanna JP, Ramundo ML. Rhabdomyolysis and hypoxia associated with prolonged propofol 
infusion in children. Neurology.50(1):301-3. doi: 10.1212/wnl.50.1.301.

87. 	 Stelow EB, Johari VP, Smith SA, et al. Propofol-associated rhabdomyolysis with cardiac invol-
vement in adults: chemical and anatomic findings. Clin Chem.46(4):577-81.

88. 	 Gestel JP, Blussé van Oud-Alblas HJ, Malingré M, et al. Propofol and thiopental for refractory 
status epilepticus in children. Neurology.65(4):591-2. doi: 10.1212/01.wnl.0000173066.89001.
f9.

89. 	 Baumeister FAM, Oberhoffer R, Liebhaber GM, et al. Fatal propofol infusion syndrome in as-
sociation with ketogenic diet. Neuropediatrics.35(4):250-2. doi: 10.1055/s-2004-820992.

90. 	 Gaspard N, Foreman B, Judd LM, et al. Intravenous ketamine for the treatment of refractory 
status epilepticus: a retrospective multicenter study. Epilepsia.54(8):1498-503. doi: 10.1111/
epi.12247.

91. 	 Cobo NH, Sankar R, Murata KK, et al. The ketogenic diet as broad-spectrum treatment for 
super-refractory pediatric status epilepticus: challenges in implementation in the pediatric and 
neonatal intensive care units. J Child Neurol.30(2):259-66. doi: 10.1177/0883073813516192.

92. 	 O’Connor SE, Ream MA. Richardson C, et al. The ketogenic diet for the treatment of pediatric 
status epilepticus. Pediatr Neurol.50(1):101-3. doi: 10.1016/j.pediatrneurol.2013.07.020.

93. 	 Cervenka MC, Hartman AL, Venkatesan A, et al. The Ketogenic Diet for Medically and Surgi-
cally Refractory Status Epilepticus in the Neurocritical Care Unit. Neurocrit Care.15(3):519-24. 
doi: 10.1007/s12028-011-9546-3.

94. 	 Keros S, Buraniqi E, Alex B, et al. Increasing ketamine use for refractory status epilepticus in US 
pediatric hospitals. J.Child Neurol 32:638–46. doi: 10.1177/0883073817698629.



Pediatride Güncel Yaklaşımlar-2 561

95.	 Wasterlain CG, Chen JW. Mechanistic pharmacologic aspects of status epilepticus and its 
treatment with new antiepileptic drugs,Epilepsia.49(Suppl. 9):63–73. doi: 10.1111/j.1528-
1167.2008.01928.x.

96. 	 Aram JA, Martin D, Tomczyk M, et al. Neocortical Epileptogenesis in vitro: Studies with 
N-methyl-D-aspartate, phencyclidine, sigma and dextromethorphan receptor ligands,J.Phar-
macol.Exp.Ther 248:320–8.

97. 	 Gaspard N, Foreman B, Judd LM, et al. Intravenous ketamine for the treatment ofrefractory 
status epilepticus: a retrospective multi-center study, Epilepsia,54:1498–503. doi: 10.1111/
epi.12247.

98. 	 Zeiler FA, Teitelbaum J, Gillman LM, et al. NMDA antagonists for refractory seizures. Neuroc-
rit Care 2014;20:502–13. doi: 10.1007/s12028-013-9939-6.

99. 	 Ilvento L, Rosati A, Marini C, et al. Ketamine in refractory convulsive status epilepticus in child-
ren avoids endotracheal intubation. Epilepsy Behav 49:343–6. doi: 10.1016/j.yebeh.2015.06.019.

100.	Rosati A, Ilvento L, L’Erario M, et al. Efficacy of ketamine in refractory convulsive status epi-
lepticus in children: a protocol for a sequential design, multicentre, randomised, controlled, 
open-label, non-profit trial (KETASER01). BMJ 6:e011565. doi: 10.1136/bmjopen-2016-011565.

101.	Van Baalen A, Hausler M, Boor R, et al. Febrile infection-related epilepsy syndrome (FIRES): 
a nonencephalitic encephalopathy in childhood. Epilepsia 51:1323–8. doi: 10.1111/j.1528-
1167.2010.02535.x.

102.	Ferlisi M, Hocker S, Grade M, et al. Preliminary results of the global audit of treatment of ref-
ractory status epilepticus. Epilepsy Behav 49:318–24. doi:10.1016/j.yebeh.2015.04.010.

103.	Almaabdi KH, Alshehri RO, Althubiti AA, et al. Intravenous methylprednisolone for intractab-
le childhood epilepsy.Pediatr Neurol 50:334–6. doi: 10.1016/j.pediatrneurol.2013.12.015.

104.	Erol I, Alehan F, Yalcin K. Refractory status epilepticus owing to human parvovirus B19 encep-
halitis in a child. J Child Neurol 21:820–2. doi:10.1177/08830738060210092301

105.	Moreno-Medinilla EE, Negrillo-Ruano R, Calvo-Medina R, et al. Status epilepticus in paediat-
rics: a retrospective study and review of the literature. Rev Neurol 60:394–400.

106.	Kramer U, Chi CS, Lin KL, et al. Febrile infectionrelated epilepsy syndrome (FIRES): pathoge-
nesis, treatment, and outcome: a multicenter study on 77 children. Epilepsia 52:1956–65. doi: 
10.1111/j.1528-1167.2011.03250.x.

107.	Gall CR, Jumma O, Mohanraj R. Five cases of new onset refractory status epilepticus (NOR-
SE) syndrome: outcomes with early immunotherapy. Seizure 22:217–20. doi: 10.1016/j.seizu-
re.2012.12.016.

108.	Ferlisi M, Shorvon S. The outcome of therapies in refractory and superrefractory convulsive 
status epilepticus and recommendations for therapy. Brain 135:2314–28. doi: 10.1093/brain/
aws091.

109.	Caraballo RH, Flesler S, Armeno M, et al. Ketogenic diet in pediatric patients with refractory 
focal status epilepticus. Epilepsy Res 108:1912–6. doi: 10.1016/j.eplepsyres.2014.09.033.

110.	Freeman JM, Vining EP, Kossoff EH, et al. A blinded, crossover study of the efficacy of the 
ketogenic diet. Epilepsia 50:322–5. doi: 10.1111/j.1528-1167.2008.01740.x.

111.	Bodenant M, Moreau C, Sejourne C, et al. Interest of the ketogenic diet in a refractory status 
epilepticus in adults. Rev Neurol 164:194–9. doi: 10.13140/RG.2.1.5132.2329.

112.	Kossoff EH, Nabbout R. Use of dietary therapy for status epilepticus. J Child Neurol 28:1049–
51. doi: 10.1177/0883073813487601.

113.	Farias-Moeller R, Bartolini L, Pasupuleti A, et al. A practical approach to ketogenic diet in the 
pediatric intensive care unit for super-refractory status epilepticus. Neurocrit Care 26:267–72. 
doi: 10.1007/s12028-016-0312-4.

114.	Appavu B, Vanatta L, Condie J, et al. Ketogenic diet treatment for pediatric super-refractory 
status epilepticus. Seizure 41:62–5. doi: 10.1016/j.seizure.2016.07.006.

115.	Chiusolo F, Diamanti A, Bianchi R, et al. From intravenous to enteral ketogenic diet in PICU: 
a potential treatment strateg for refractory status epilepticus. Eur J Paediatr Neurol 20:843–7. 
doi: 10.3389/fneur.2019.00423

116.	Caraballo R, Noli D, Cachia P. Epilepsy of infancy with migrating focal seizures: three patients 
treated with the ketogenic diet. Epileptic Disord 17:194–7. doi: 10.1684/epd.2015.0741.



Pediatride Güncel Yaklaşımlar-2562

117.	Fung EL, Chang SK, Yam KK, et al. Ketogenic diet as a therapeutic option in super-refractory 
status epilepticus. Pediatr Neonatol 2015;56:429–31.

118.	Kossoff EH, Zupec-Kania BA, Amark PE, et al. Optimal clinical management of children rece-
iving the ketogenic diet: recommendations of the International Ketogenic Diet Study Group. 
Epilepsia 50:304–17. doi: 10.1111/j.1528-1167.2008.01765.x.

119.	Corry JJ, Dhar R, Murphy T, et al. Hypothermia for refractory status epilepticus. Neurocrit 
Care 9:189–97. doi: 10.1007/s12028-008-9092-9

120.	Motamedi GK, Lesser RP, Vicini S. Therapeutic brain hypothermia, its mechanisms of action, 
and its prospects as a treatment for epilepsy. Epilepsia 54:959–70. doi: 10.1111/epi.12144.

121.	Legriel S, Lemiale V, Schenck M, et al. Hypothermia for neuroprotection in convulsive status 
epilepticus. N Engl J Med 375:2457–67. doi: 10.1056/NEJMoa1608193.

122.	Zeiler FA, Zeiler KJ, Teitelbaum J, et al. Therapeutic hypothermia for refractory status epilepti-
cus. Can J Neurol Sci 42:221–9. doi: 10.1017/cjn.2015.31.

123.	Ahmed J, Metrick M, Gilbert A, et al. Electroconvulsive therapy for super-refractory status 
epilepticus. J ECT 34(1):e5-e9. doi: 10.1097/YCT.0000000000000450.

124.	Sackeim HA. The anticonvulsant hypothesis of the mechanisms of action of ECT: current sta-
tus. J ECT 15:5–26.

125.	Yang X, Wang X. Potential mechanisms and clinical applications of mild hypothermia and ele-
ctroconvulsive therapy on refractory status epilepticus. Expert Rev Neurother 15:135–44. doi: 
10.1586/14737175.2015.992415.

126.	Duthie AC, Perrin JS, Bennett DM, et al. Anticonvulsant mechanisms of electroconvulsive the-
rapy and relation to therapeutic efficacy. J ECT 31:173–8. doi: 10.1097/YCT.0000000000000210

127.	Morales OG, Henry ME, Nobler MS, et al. Electroconvulsive therapy and repetitive transcra-
nial magnetic stimulation in children and adolescents: a review and report of two cases of epi-
lepsia partialis continua. Child Adolesc Psychiatr Clin N Am 14:193–210 viiiix. doi: 10.1016/j.
chc.2004.07.010.

128.	Griesemer DA, Kellner CH, Beale MD, et al. Electroconvulsive therapy for treatment of int-
ractable seizures: initial findings in two children. Neurology 49:1389–92. doi: 10.4103/0972-
2327.157250

129.	Shin HW, O’Donovan CA, Boggs JG, et al. Successful ECT treatment for medically refractory 
nonconvulsive status epilepticus in pediatric patient. Seizure 20:433–6.doi: 10.1016/j.seizu-
re.2011.01.009.

130.	Yamazoe T, Okanishi T, Yamamoto A, et al. New-onset refractory status epilepticus treated with 
vagus nerve stimulation: a case report. Seizure 47:1–4. doi: 10.1016/j.seizure.2017.02.011.

131.	De Herdt V, Waterschoot L, Vonck K, et al. Vagus nerve stimulation for refractory status epilep-
ticus. Eur J Paediatr Neurol 13:286–9. doi: 10.1016/j.ejpn.2008.05.004.

132.	De Benedictis A, Freri E, Rizzi M, et al. Vagus nerve stimulation for drug-resistant Epilep-
sia Partialis Continua: report of four cases. Epilepsy Res 107:163–71. doi: 10.1016/j.eplepsy-
res.2013.07.010.

133.	Howell KB, Katanyuwong K, Mackay MT, et al. Long-term follow-up of febrile infection-rela-
ted epilepsy syndrome. Epilepsia 53:101–10. doi: 10.1111/j.1528-1167.2011.

134.	Winston KR, Levisohn P, Miller BR, et al. Vagal nerve stimulation for status epilepticus. Pediatr 
Neurosurg 34:190–2. doi: 10.1159/000056018.

135.	Zamponi N, Rychlicki F, Corpaci L, et al. Vagus nerve stimulation (VNS) is effective in treating 
catastrophic 1 epilepsy in very young children. Neurosurg Rev 31:291–7. doi: 10.1007/s10143-
008-0134-8.

136.	Bhatia S, Ahmad F, Miller I, et al. Surgical treatment of refractory status epilepticus in children: 
clinical article. J.Neurosurg Pediatr 12:360–6.doi: 10.3171/2013.7.PEDS1388

137.	Alexopoulos A, Lachhwani DK, Gupta A, et al. Resective surgery to treat refractory sta-
tus epilepticus in children with focal epileptogenesis. Neurology 64:567–70. doi: 10.1016/j.
ebcr.2015.08.005

138.	Vendrame M, Loddenkemper T. Surgical treatment of refractory status epilepticus in child-
ren: candidate selection and outcome. Semin Pediatr Neurol 17:182–9. doi: 10.1016/j.
spen.2010.06.011.


