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Clinical Review of Severe Myoclonic Epilepsy in Infancy
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ABSTRACT

Purpose © Severe myocionic epilepsy in infancy (SMEH) seems to be more common than realized, because it
is often overlooked. In addition, the prognosis is poor despite of recent advances of antiepileptic treatment.
This study 1s intended to provide better identification and treatment of SME! by reviewing our experiences.
Method * From April 1995 to September 2002, clinical and electrophysiologic features were reviewed for 18
patients with SME!, who were diagnosed at epilepsy center, Inje University Sang—gye Paik Hospital. Results : 1)
Seizure onset age was 5.1 £2.8 months (mean:=SD) old. 2) Onset of febrile seizure was from 2 to 11 months
ot age (7.84:3.0 months) and febrile status epilepticus was also noted in 9 patients {(50%). 3) Initial afehile
seizure was noticed in 11 patients (61.1%). 4) Various types of seizures were manifested durign the patient's

clinical courses 5) Myoclonic seizures were started from 7 to 48 months of age (26.5£12.1 months) and
persisted in 14 (77.8%) patients. 6) Four patients (22.2%) had photosensitivity. 7) Mitochondrial cytopathy
was suspected in 8 patients, and complex IV deficiency was confirmed in 1 patient. 8) Ketogenic diet was
SHective 10 8 patients (61.5%) with seizure reduction more than 50% among 13 patients. 9} All sixteen
vls who could be followed up for more than 12 months, showed normal initial development, and
subsequently, all of them showed progressive delvelopmental delay with mild degree in 4 patients (22.2%),
modarate degree in 7 patients (38.8%), and severe degree in 4 patients (22.2%). Conclusion - SME! is one of
the intractable childhood epileptic syndromes with variable clinical seizures and progressive developmental
declining. SME! should be paid more attention in epilepsy clinic for accurate diagnosis and adequate
antiepilaptic treatment including ketogenic diet. (J Korean Epilep Soc 6 © 104-109, 2002)
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Table 1. Patients data

10:8
-153 imean : 5D, 75.3 1 33.3)

Male : Female

Age (mo.!

Past history : No. of patients
Prematurity +LBW i

Family history :
No. of patients (%)

Epilepsy 3 (16.7)
Febrile convulsion 24111
Total 5127 .8

Related disease
No. of patients
Cytochrome IV deficiency 1
Duration of foliow up tmo.: 10 -151 tmean 8D, ¢9.9 * 32.0)

LBW :

low birth weight
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Tabie 2. Characteristics of seizures

Onset age (mo.) 2-10 (mean ' SD. 5.1 +2.8)

First seizure : No. of patients (%)

Focal clonic 91 500
enorainsd dorc. 422
Generalized clonic 27.8)
Febrile 7389
Afebrile 110611}

Subsequent seizure |

No. of patients (%)
Atonic 10 56)
Myoclonic 18 (100.0)
Atypical absence 6{ 33.3)
Compilex partial 16( 889
Partial with 2ndary generalized 6 33.3)
Generalized tonic 1 56)
Generdlized tonic clonic 10 ¢ 55.6}

Photosensitive seizure ; 40222

No. of patients (%)

Table 3. Characteristics of febrile and myoclonic seizures

Febiile seizure

Onset (mo.) 2-11 tmean +SD, 7.8: 3.0)
With first seizure :
71 389
No. of patients (%) t3
P(e(;s:sfency . No. of patients 18 1100.0)
Status epitepticus - 90 50.0)

No. of patients (%)
Myoclonic seizure

Onset (mo.1 7-48 (mean - SD, 265 12.11
Pirsts’rency . No. of patients 40 778)
o
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Table 4. £EEG features

Initicil finding + No. of patients

Normal 18
Subsequent abnormalities

(*n=14;

Normall 3

Abnormal n

Onsef age tmo.) 8-88 (mean* 5D, 33.0 + 20.9
Duration from seizure
onset (mo.)

: - Patients who could be followed from seizure onset

6~-86 (mean £5D, 28.2 1 21.0)

Table 5. Interictal EEG features

7
EEG features No. of pafients {

N=11
Background abnormality tn=11, 100%)
Slow and disorganized 11 (100,00
Polymorphic delta waves 5 45.5)
Asymmetric slowings 41 364
Epileptiform discharges (n=9, 81.8%)
Multifocat sharp or spikes 6 545
Focal sharp or spikes 3273
Genordlized paroxysmal fast activities 34(27.3
Generalized sharp & waves 2182
Secondary generalization Te 1.2
Localized paroxysmal {fast activities 10 90
Spindle snaped fast activities Te 9
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Table 6. EEG features in video/EEG monitoring

1 Q,
EEG features No. of patients (%)

n=6
Background abnormalities (n=6)
Slow and disorganized 4(66.7)
Asyrnmetric slowings 1 (16.7)
Polymorphic delfa waves 1(16.7)
Epileptiform discharges (n=6)
Focal sharp or spikes 1(16.7)
Multifocal sharp or spikes 4 (66.7)
Secondary generalization 1(16.7)
Generalized sharp or polyspikes & .
waves (GSW) PoTROT 5833
Generalized paroxysmal fast
activities 1ien
Locadlized paroxysmal fast activities 2 (33.3)
Subciinical electrographic seizure .
activifies 1es)
lctat discharges (n=6)
GSW with myoclonic seizure 4 (66.7)
3 Hz GSW with absence seizure 16.7)
Partial onset seizure 10167}
Table 7. MRI findings
MRI No. of patiets (%)
Initicl finding (n=18)
Normal 18 (100.00
Subsequent finding (n=16)
Diffuse atrophy 2( 125

Table 8. Effectiveness of antiepileptic drugs

No. of patients (%)
18 (100.0
Effective at 1 patient

Qutcome

Infractable
Ethosuxiride for ABS

Zonisamide for MC Effective at 1 patient
ABS © atypical absence seizure. MC : myoclonic seizure
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Table 9. Effectiveness of ketogenic diet

No. of patients 13
Finished 2
Stopped due to

. i 5
ineffectiveness
Ongoing 6

Duration (mo.) 5-35 imean * 8D, 20.4+9.3)
Outcome (seizure frequency

reduction rate)

50-90% 6
90% < 1
100% 1 for 7.mo.

Table 10. Developmental status of patients

3= 3611320117

Developmental status on last evatuation : No. of patients (%1

Onset age of DD tmo.) - mean + 5D

Age onlast evaluation tmo.:

mean - SD 13-126 164.6 ©29.5)
Norrmal VERRRE
Borderline 11 56!
Mitd DD 412221
Moderate DD 7 1389
Severe DD 44220

DD : delayed development

J Korean Epilep Soc  Volume 6 . December, 2002

N2 Oyungerel Dambajamis - 74 2k

SRS Lennox—Gastaut 3’-5" b el vy
Bk Holi= 1bd TR0 8 £ ohvlr) o)

CEY ofolol A wobur} v yinkabel ) A ke o

L‘-j(] Ad

OF7lofl AL, SZhHA MR Wk a6
2kl el o NIt o] Ane A A

al A
ofuf ez BN 1A FHFol wielo] vig o1 7

'9__']15’&"3) [HEI)‘%*LQ’ ,-140_ H]‘?i” f]

gz} o i O]x] H O i ul Ag-‘}

oA 2 ez gk %9
ek o] Lkl ofaps

]
= i
Q1 el ez 2ok Wt ojslof vl A A4 W

TR L dal B, o)Ak WAl 7hY o) rherst oby
& HY 4 9ol Aicardi 52 tid 2o} 7 (poly-

morphic epilepsy of childhood)oi}al 3}7] v skt
DN RS FA0E AAF Aute] upe) Wk okaro)
Hﬂi}% E'O]UJ ;17“;]1}\-] uLxl— g A
o A gk Axps
WA Aol wig} Agkd Fgoln

Z Cha yoloA Bldshe ks

T O A

o) AEE slolr ol4] o)e]s)

LA v

.-O‘

it

107 ofo] wgo
245 dop )

% ‘?] 714 A

1
nagl

oJoprlel @4 o] wAlslglou, ui

1
v

R SN CRR ¥ 5)
e sl stoprt 99 (509 o8 w2 wyE B
ook EAIRE #z o] vl Aud oy e A9}

1"4(61.1% o8 © WA, oolrlel njely welo) Hhay
P37t 148 (77.8%) 22 vhebskt) o= Wil o4&

msz}zu 270 o Esolsl- 297

bk gk
7b ol & & lan nel o3t HA o] opd AHE
Atalop Ak 2k A4 A Eo] ujdAd o] ¥
e B 270 F5 dobd ki kg oe
e Adojet shlck kel ke dojn 124 o) 4
THAlE B Stolell A wbAlsichn obex gli=g) T
o stoks A TAHEAX 44 Abo] it 26570 2e) )
gakgleh 27k g FHow vlokdh wha obkg

A, Hapste] oJgk wkaAke 4120 2G4 wolch 3
BT 1478 NN TRk ko] A4 glgiis
4, oz ol Robge] Wi 4 7] Har 609709
(£32.6709) & 3% Q) sk

¥ AL Z7) AAF H]#:0} 4 ~AS wolrt o

A4 el s A S ) el o

wako) o

3 ksl Aol glom, Aol gt o4 911 4
ek g MR g welch sk sk g
a7 glofe] wmtagt S B A bl a2 R

Mo vh wotrkal, 1 7|he] o o)

(1' B 21

107



A OIOd YA M) DI D

AR

; KL()] /] aNL] 11111 nris

Ftotell A
13;_, ol Foaar o8 2R CE2L0ME) o) hdekub 3
7k A 7EA
of tHgAel ﬂ_él*‘ Ak 11 Srellalvt by
ole). ahAnt cizhegd (ke ERARl Wk A ¢
Gl Bk 6 7 99 Tl A% ulrm 3
g N 6 B doteld ‘
a5 O‘OM Bo| 4yol = g ke } &Rk ‘3%
- 715 A1&A H|o] Q. gt}

Sl A9 B A451E Aol 99 14
IS eSatalh

b) sstelq Stio]
A 7vAe P obg Aol ol s1golof sk o

wrEal 4 *1 %“’ Aete 61»: 713

A5 alglonk WA ok Hste -

T

AN 714

ol= AAl 7zl uhzk ¢

31471
el tr}e), ﬁ }4 o) k]ﬂ%

o)]ioin:]‘f/ %1 LH } 3;'1_0]_!:;_ 041}\] Bk
’*P"ﬂ ) o] a7l whaka) Fakgl
@ A JM}/} 7RsaE 5] slo} 3 9uola] Wals

13-
gie) wAsieiel, oleld Aol 1 ARl 2l
]

L} 1 o]u /}/io

v
Vo

.

ol 4R1 @Ak, €9 AB2) Al whE A 4l
A QAT AwAel AN M91ES Al ol Aak
o) S oeAR She aziolet shlc,

% oo Ty e} A ARl AEEEE
£ ol A1) A el o W /1% 5
o) Wikl Qe g B 11l ARIA AE
wzol SaueliL o) F 1WH HHoIE Mk A}
A am A Bl A o) gamdch ARl A%
WM} 5% ool auklg WS T oy 1 5
Fastel Ak W BT PEE Ak BesiA
(A A R 9 A ol Beked

AAPE @ sk Hitele FF Yok
& —'UHHH 7HA ] 71E o] 25%~35%" oA K,
olghd Wllofoll o] =& FHE MhEE Y] HA9 A
o] =0 wtolv) yhy ofe} 7HA FF 9 kgl
FapAl FAE T, SCNIA #
Az} Aekuko] elybale] BatEl g Qe B oA} shob
ol pEE Ak 3 (16.7%) oA kol 29 (11.1%)
o] ey Al feler = glojont fua Adhel] vt
ot Ay srelom) g A Al A7) A ash
SFAk
2izel 2ol iz odoldl 27hA Thale ol gyh el

vt el

R
Py o s el Aol %

A e e OISR

1” L/)O] L) /]

! L e R Y IR I = R (A

7hae] elapero it olpdal sodium valproate, benzodia-
zopine 7lEo] 93] 2% ool b e AL At
oko s algd 27} 9l giiripentol 3 clobazam @) ¥
g topiramate 37} @¥o] gapdolehs Hvl
oront !t zhAol ehA ek 7hA = o Ws] dAl7E Alvk
Vigabatrin. phenvtoin. carbamazepine® 7hij4d W=
of ]l o}xjeke 2 ol A] Q¥ lamotrigines 93]H &
F ool 27glA rEe) 2k Bakg obshalzl 4= gl
Q,zliizi otk Fg utdn} grasie] wiwigh 7
4 AT el sbestre A& §9 diazepam®
Oiur 01]”“1‘ AT Folzb ARH7|E FpA o4 go}
& l 13- 19e]A] ethosuximide @ W& A4 Wato] v}

1'30]l4] zonisamide & 27thA] wato} 2= o= 9l

OL]— 7 ad d7hgeke] W Botolx wlbzto] obH

AR

L

s e ke BoE Btk AT ARHD Qe AR
Yol e sl £ Qi AE Pew, ¥ o

ok 13 Al
e 13uellA) AldEo] 8olA 50% b
ok RQlaL o) F 1 90% o i WaE Helu
e A ARy delan] THEA Hd el %Hi"
saslelck eleld e YA BAA He)
ol ool AR AR A0E BT Aol
4 3 e AEAANEI LI digol 2
A Absteh }741\:‘.“ q.u]- A ARk Adr B3k
o] a7 gojol ABAA Aol 23o] 4] vl

018 Aoz AABIE O 50%~75% AE WA

& AR AEYFel dusE s9e wEdlel, 18

)
SEERE

olN

=

A w9,
o} Wb vl R Qx| ddo & Kol

w7k 240914 44 Aol

ol WM g welcka Bas)q ghed " 2 o

3 foh 7 A% Wt PR

A 9ol Ked 104 felel 9

o Bt 132499 2
0__

7}Al Hl 1L v

717) sk wEow AEAYYAo :
AEEe] 7RgAde) o AE AlelEs L—carnitine, CoQ10
S5 Eoiso] tha BHE B WEh 34 7)le] i
A A glol b wA] grol aRE AlAlHel A ko
SRl

Sogak doliro] AAMR Awjoll W

A '/Ag),@?_ 7HA l_}xl Zgou ALL’!—'O*] u(jq/‘l% ‘ril_o]u]‘

Ao] 6.:‘3. 03(,‘)}451 -k

[SH-

o7 ol g Besha Abgeks A el

B3 T

J Korean Epilep Soc / Volume 6/ December, 2002



! ‘],f
PO R

S e Az

RS

13}

i

{} ‘il'! 5‘>] if,‘! 1 H [t H'],L ] L'],OOL'Q;); l;l}- {IL ocl:)b]-:ﬂ)f ?! Al }g j],_',

Oz whalal TR A AR A0 & 2E9

Qlefl dfgl ek o Assh o Fel

9 7o Az, e elit gl 2

.- =
A G e e i A B F2

Ao A Oyungerel Damboyamis - el

b A

Sy S it
“f,‘.;_/\}a)\ /1\'. =

Mo

vralietl o g

5 odobd - i (bl
ol ooo02 118 w9l
Q) 200581 29 119

REFERENCES

egressive myoclonus epilepsy treated with

zonisamide. Neurology 1988,38:928-31.

13 Draver Co Bureaw M. Guerrini R. er al.
Severe myoctonic epilepsy in infants. Int
Roger J. Burean M. Dravet C, et al, eds.
Epileptic syndromes in infancy, chilhood
and adolescence. 2nd ed. London: John 49:45-8.

Libby. 1992:75-88.

Dalta Bernardina B. Colamaria V, Capo-

villa G. et al. Nosological classification of

1~

epilepsics in the first three years of life.
In: Nistico G. Diperri R, Meinardi H, eds.
Epilepsy T updaie on research and ther-
apy. New York? Alan R Liss, 19837105-83.
) Viani b, Beghi Eo Aa Goer al. Classifi-
cation of epileptic syndroms? advantages — 13)

and Jimitations for evaluation of childhood
epileptic syndromes in clinical practice.
Epilepsia 19882297440-5.

4 Castro-Gago M. Firis J. Fernandez-Busi-

l1o 1. Lseribano D. Pintos E. Monasterio L, 14)
Pena 1. Severe myoclonic epilepsy asso-
ciated with mitochondrial cytopathy. Childs
Nerv Svst 1995111:630-3.

Renier WO, Renkawek K. Clinical and
neuropathological findings in a case of se-

%

vere myoclonic epilepsy in infancy. Epil-
epsia 1990731:287-291.

1 Schetter TE, Wallace R. Mulley JC. Ber-
kovie SE Clinical and molecular genetics

of myoctonic-ustatic epilepsy and severe
myoclonic epilepsy in infancy (Dravet syn- 16}
dromed. Brain and Development 2001

230732-5 1989:56:34-39.

Benlounis A. Nubbout R. Feingold J. Pa- 17
rmegeiani A, Guerrini R, Kaminska A,

-1

271-87.

Dulac O. Genetiv predisposition 1o severe

myoclonic epilepsy in infaney. Epilepsia 18
2001:42:204-0.

Dulie O). Chiron C. Malignant epileptic

o

cncephalopathies in children. In Bailliere
T. ed. Baillicre's clinical newrology 19961
STT05-781.

9 Henrv T, Leppik LE Gumnit RE. ef of. Pr-

J Korean Epilep Soc . Yolume 6 7 December; 2002

10y Coppola G, Capovilla G, Montagnini A,
et al. Topiramate as add-on drug in severe
myoclonic epilepsy in infancy. an Italian
multicenter open trial. Epilepsy Res 2002:

11) Nieto-Barrera M, Candau R, Nieto-Jimenez
M, Correa A, del Portal LR. Topiramate
in the treatment of severe myoclonic ep-
ilepsy in infancy. Seizure 2000:9:590-4.
Ohki T, Watanabe K, Negoro T. Aso K.
Haga Y, Kasai K, Kito M. Maeda N. Se-
vere myoclonic epilepsy m infancy’ cvo-
lution of seizures. Seizure 1997:6:219-24.
Dravet C, Delgado-Escueta A. Avanzini G,
et al. Myoclonic epilepsies of infancy.
childhood. adolesence & adulthood. An
international symposiumn in honor of Cha-
rlotte Dravet, 2002.

Takahashi Y, Shigematsu H, Fujiwara R,
Yagi K, Seino M. Self-induced photogenic
seizures in a child with severe myoclonic
epilepsy in infancy: optical investigations
and treatment. Epilepsia 1995:36.728-32.
William Tatum IV, Pierre Genton, Michelle
Bureau. Charlotte Dravet, Joseph Roger.
Less common epilepsy syndromes. n® El-
aine Wyllie. The treatment of epilepsy.
3rd ed. Philadelphia: Lippincott williams
& Wilkins, 2001:553-5.
Aicardi J, Levy-Gomes A. The myoclonic
epilepsies of childhood. Cleve Clin J Med

Gregory D. Cascino. Use of routine and
video EEG. Neurologic Clinics 2001:19:

Ohmori 1. Ouchida M, Ohtsuka Y, Oku E.
Shimizu K. Significant correlation of the
SCNIA mutations and severe myoclonic
epilepsy in infancy. Biochem Biophys Res
Commun 2002:295:17-23.
19 Claes L. Del-Favero J, Ceulemans B, Lu-
gac L. Van Broeckhoven C. De Jonghe P,

200

1

(£
o

24

]
ot

De novo mutations in the sodium-channel
gene SCNIA cause severe myoclonic ep-
ilepsy of nfuncy. Am J Hum Gener 2001
68:1327-32.

Sugawara T, Mazuki-Miyazaki E, Fuku-
shima K. e al. Frequent mutations of
SCNIA in severe myoclonic epilepsy in
infancy. Brief communication. Newrology
2002:58.

) Wallace SJ. Myoclonic epilepsy in child-

hood: a review of treatment with valproate,
ethosuximide, lamotrigine, and zonisamide.
Epilepsy Res 1998:29:147-54.

Guerrini R. Dravet C. Genton P, Belmonte
A. Kaminska A, Dulac O. Lamotrigine and
seizure aggravation in severe myoclonic
epilepsy. Epilepsia 1998:39:508-12,
Cereghino JJ. Mitchell WG, Murphy J.
Krie! RL. Rosenfeld WE, Trevathan E. and
the North American Diastat Study Group.
Trearing repetitive seizures with rectal di-
azepam formulation a randomized study.
Neurology 1998:51:1274-82.

Fejerman, N. Ketogenic Diet: Efficacy and
tolerability in childhood intractable epile-
psies. Epifepsia 1997:38(7) 15,

25) Vining EP, Freeman JM, Ballaban-Gil K.,

27

et al. A multicenter study of the efficacy
of the ketogenic diet. Archives of Neuro-
logy 1998:55:1433-7.

Hemingway C. Freeman JM., Pillas DI, Py-
zik PL. The ketogenic diet a 3- to 6-year
follow-up of 150 children enrolled pros-
pectively. Pediatrics 20017108:898-905.
Freeman IM. Vining EPG. Pillas DJ. Py-
zik PL. Casey JC. Kelly MT. The efficacy
of the ketogenic diet-1998 a prospective
evaluation of intervention in 150 children.
Pediatrics 1998:102:1358-63.

Gold DR, Cohen BII Trearment of mi-
tochondrial cyvtopathies. Newrol 20015211
309-25.

109



