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Clinical and Neurophysiological Reviews of Epileptic Spasms

Hirokazu OGUNI

Department of Pediatrics, Tokyo Women’s Medical University School of Medicine

Epileptic spasms (ES) are a unique seizure type, characterizing not only West syndrome, but also several

other symptomatic epilepsies. Although their clinical and electroencephalography features have been studied

since their discovery, it has not been able to determined whether ES are of the focal or generalized seizure type.

The formal designation of these seizures as ES is relatively new. The pathophysiology of ES has received atten-

tion along with recent progresses in neuroimaging modalities, and there have been subsequent increases in the

number of patients with ES undergoing epilepsy surgery owing to better visualization of the focus. As ES are the

most frequent seizure type among catastrophic epilepsies during infancy and early childhood, further studies to

elucidate their underlying pathophysiology are expected. I reviewed various studies of ES and related neuro-

physiological conditions to investigate their pathophysiology. In conclusion, ES should be considered as both focal

and generalized seizure types.

Key Words: epileptic spasms, west syndrome, neurophysiological mechanism, ictal EEG pattern, myoclonic sei-
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TAPAEERINA L X (epileptic spasms : ES)
13, West SEBEREZ RO T 5B R TADARIE
B [HBETADPARIE] OERXGRBIERISEAE
LCRAEL.. HETAP»AREL BFRIEI4
Iy —REO—RIZANSNIY, ZOBITERK
HHREREOE D DL L THERA/SA L RIHHE
SNz LT, ERMZHEOR -’23 h
TWihoiz, FEMARRBERRY 75 7’?1:“7““‘1‘3&]
WAFZECTIE, ZOREHERERIIIA 7 0=—
EHWCEEWTH & CHMERED X D [TH ﬁbu?&
BB o TVEHRTE W) L) IIERELF AT
BV FMART ESNTER. 20D AN
A LA EMINTY L7255 2006 48 0 BB TA 2
A & ¥ (International League Against Epilepsy :
ILAE) OHFEEBERICT [TADABANSAL R ]
EVI)IEREROTRA Sz, ZOEHKRTIE, [ES

FRARAET, &T 3 58RI & AL o w1
BERHTHS. BE IPEERRT S (02~20
B)., 370801 BUT) X hiEL, BiE
BIELDFERRE W 2~108). RIERRKEIIHELY TDH
BH, BDLEVLORBMNERERFTHL. T2
EIRIE AR IR R R IR RS CTHE LS. | &
ENTWAEY, ES2FEMET S TAMTATEERL,
West SEEREIC & & F & F KM FEAEMEE, Lennox-
Gastaut SEMERE, ZOMOFRMED 5 W ITEEMES
B W LEGTADA, BEFMSRTWS?, 2010
FER R HIRE TIE, Tablel ® X %8
REVPLEINTWEY. TOHFTES I, &5k,
3 FAE & 125012 Unknown (ASEBEE) o2 AR S
NTw5%. ILAE PHEREZOHPTO D% ) #Eiwd
by, WHORMEELFTLIER, HoLaefoms
EHERFOLTARRALD VBRI TRINX
) R ESH ENZE BT WS (personal com-



Table 1 Classification of seizures

Generalized seizures
—Tonic-clonic (in any combination)
- Absence
—Typical
—Atypical
—Absence with special features
—Myoclonic absence
—Eyelid myoclonia
* Myoclonic
—Myoclonic
—Myoclonic atonic
~—Myoclonic tonic
+ Clonic
+ Tonic
+ Atonic
Focal seizures
Unknown
- Epileptic spasms

From 2010 ILAE International Classification
of Epileptic seizures, reference [3]

munication). PL#T D B TA 9 A5 Tid West
EBEHZOLDOVRERTADPAEERE SNTET:
DTERRBIELEZE L ONTWD, FEDTADA
AR FMOELR T ES DWW HEH LML o TE
TWa, INHLOREET 2 CES ORRIR, e
FHBEF ICOWTRIOMRE b & ITHEF L7z,

1. ES DK

ES i, HRTHOTHETADPARIEE Wb T
W2 X WA TIIRE, 0F ) —BROEIIEL
EBET 5. BN, 139 BlOFEM 2 YRR R B
& 10 B D FEAERE 2 4 BURELER O DT & ) FAER
RIROBE L) BREBRRE (B ERY), HHEE
B, ERRMO=RICHEL, EBHE LY B
(RDERW), MEE FNAEEO=ZBIIHEL
Twb?, F72 Kellaway 513, 24 6 (5042 F1E) D
M ESRAERY S - R 7S 700 E D E
A (339%), MHERI(225%), JE#ifiRER (420%)
WHEL, BlRMBRMIEDZVWE LTS, OF
DEFREIR DAL LS, KBROJEH, MESERSE
YEREIRTH B L) Z L, REhER O 5RE i8S
BRERZREL TS EEZ NS, West FEMRK
BETIIAER 3~11 » B &\ ) F5AER D S AL & BA
MBELRETHAHH, SHLIERIBIIBWTIZIL
PR BITRBD AL TL A0S EIIREROL
3, BEEV)BENET S, EE, TA»AMER
HEAERFEIC BT Lennox FEBERERL ZDBETA
PABETIIEORDFEERZH T, ZDLIFESD
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®Generalized seizures: 73%
®Focal seizures:22%
®Unclassified: 5%

Fig. 1 A main seizure type classification of 314 chil-
dren with catastrophic epilepsies aged from 1 month
to 5 years
The most frequent seizure type was epileptic
spasms (ES), accounting for 37%, followed by gen-
eralized tonic seizures (GTS) at 20%, and partial
complex motor at 15%. ES and GTS were the main
seizure types in at least 57% of all patients. From
the reference 9.
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) —ABRITRON L LY BEREOESBE L &
59,
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Table 2 Epileptic syndromes featuring epileptic
spasms (ES) as a predominant seizure type

+ Ohtahara syndrome

- West syndrome

« Lennox-Gastaut syndrome

« Focal epilepsy with periodic spasms

+ Other nonspecific symptomatic or cryptogenic gener-
alized epilepsy with ES
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P U
Medulla

Spinal tract”

Fig. 2 Hypothetical subcortical descending pathway
from cortex to the spinal tract in ES
The seizure discharges, arising from the prefrontal
cortex, descend through the cortico-reticular path-
ways to the pontine and medullary reticular forma-
tion, then go down through the reticulospinal tract,
and activate axial muscles.
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2Bl West EBEHOBWEF N DO—DTH S
7 bF F ¥ 3 ¥ (tetrodotoxin : TTX) 7 v bEF
VTR, REREAPRALRRLZED Ry T —
72 U OR R IR OB B 2 R S ¢ ES %
hypsarrhythmia # & U A W a2 38 L T\ B2,
CNODOMRAEMPNHEEI ) FETH L ESIEK
M EHRO (BREEEREZ &) SRkt
ERIBEREREFVSEE T2 THRLTERES (EfHD
L BfhEAL) 25— BRI LT 5. BREH»S
DFITHE LTRELDDIIEE - FHBEE LY -
HORRAR + HERRAE - BB CH A5, BERMNZ LS
L, KEMGEMNTHL L LV BEOTREMA X
DEW®, Lo R+*3 Lo 5 & ES T Fig 2
D& REETREEIHERINEL S,

—75, B LD ES BIERMEIESHRETEEL &
B0, % IETHEOKRRHE S + BB T
HB?, —RIZIF 72 =—FfE (myoclonic sei-
zures : MS) I3 & (%) BBRBEEA IR L TE
THDT, HHERMODLTPIZRVESHE - 724
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Fig. 3 Comparisons of the polygraphic patterns be-
tween myoclonic seizures (MS) and ES
The ictal EEG pattern showed the well-organized
spike-and-wave complex corresponding to brief
EMG discharges in MS (2A) and disorganized ir-
regular biphasic slow discharges corresponding to
short-lasting biphasic EMG discharge in ES (2B).
From the reference 26.
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Fig. 4 Distributions of the epileptiform field potential within the motor cortex during fo-
cal seizure discharges and descending neuronal activity to the spinal cord in the experi-

mental animal model

When the superficial neurons are excited (surrounding area of the dotted line), negative
spike discharges are elicited on the cortical surface without transmitting through the spi-
nal tract (A). In contrast, an entire neuron or a deep-seated neuron is excited, either cor-
responding negative spike or positive spike discharge is elicited on the cortical surface
along with the impulse going down through the spinal tract producing the motor event (B,
C). Thus, the surface positive spike discharge may represent the seizure activity of deep-
seated neurons, which in turn descending to the spinal tract, producing the motor event.
Modified schematic drawirig from the reference 27.
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