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The Developmental Outcomes of Infantile Spasm

Su Young Seo, M.D., Young Mock Lee, M.D., Hoon Chul Kang, M.D."
So Hee Eun, M.D.T, Joon Soo Lee, M.D. and Heung Dong Kim, M.D.

Department of Pediatrics, Institute for Handicapped Children,
College of Medicine, Yonsei University
Department of Pediatrics and Epilepsy Center Sang-gye Paik Hospital
College of Medicine, ]nje University
Department o Pediatrics, College of Medicine " , Korea University Seoul, Korea

Purpose : Infantile spasm is the most important epilepsy syndrome that brings cata-
strophic results in childhood. Persistent spasms and hypsarrhythmia have been known to
regress the brain maturation and development. Therefore, it is very important in these
patients to find a way to achieve developmental progress as good as possible. The ob-
jective of this study was to compare the influence of various etiology on developemental
outcome and to determine which therapy has a more favorable development outcome.

Methods : We reviewed 95 children diagnosed as infantile spasm between 1991 and
2005 at College of Medicine of Yonsei University and Sang-gye Paik Hospital. We com-
pared possible factors to predict the developmental outcomes in terms of patient charac-
teristics, etiology, seizure duration and seizure outcomes along with various treatment
modalities such as antiepileptic drugs, steroid, ketogenic diet, and surgery.

Results : Mental retardation occured in 81(85.3%) of the patients with infantile
spasms and 38(40.0%) suffered from propound mental retardation. In predicting the de-
velopmental outcomes, the most important factor was found to be the etiology. While
only 13(56.5%) patients with cryptogenic infantile spasms had severe to profound mental
retardation, 53(73.6%) patients with symptomatic etiologies did. Other factors shown to
be associated with a good progress included high developmental scores at the onset, a
short duration of spasms, an early effective control of spasms, early consideration of
non-pharmacologic treatment such as ketogenic diet and surgery when the seizures filed
to respond to antiepileptic drugs.

Conclusion : This retrospective review suggests that it is possible to improve the
developmental outcomes of infantile spasms by making correct etiologic diagnosis and
providing early appropriate therapy chosen from variable treatment modalities.

Key Words : Infantile spasm, Development, Antiepilpetic drug, Steroid, Ketogenic diet,
Epileptic surgery
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Table 1. Patient Profile of Infantile Spasm(N=95)

Characteristics No. of Patients(%)

Age at seizure onset

<3 months 15(15.8)

3-6 months 53(55.8)

7-12 months 24(25.3)

>12 months 3(3.2)
Sex(Male:Female) 59/36(1.6:1)
Classification

Symptomatic 72(75.8)

Cryptogenic 23(24.2)
EEG finding

Classic hypsarrhythmia 57(60.0)

Modified hypsarrhythmia 38(40.0)

tolel A o) wrer W7h A —

A @A HEel b we 3gelN B

2=t (Table 2).

2 U $ 12-4870€ Abelddl A
Srolo] 819(85.3%)°1M HE o]t
A 53] 437(45.0%)
%5 02 AADQ<B)S Btk 2

we 7k A7Isk DOl freld E78

Table 2. Etiological Classification of Infantile
Spasm(N=95)

Etiology No. of Patients(%)
Cryptogenic 23(24.2)
Symptomatic 72(75.8)
Destructive encephalopathy 41(57.0)
HIE® 34
Meningitis/encephalitis 3
Infarction 2
ICH 2
MCD' 14(19.4)
Tuberous sclerosis 8(11.1)
Metabolic abnormality 7(.9.7)
Tumor 2( 2.8)
Hamartoma 1
Neurofibromatosis 1

#

IE : hypoxic ischemic encephalopathy
ICH : intracranial hemorrhage
TMCD : malformation of cortical development
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Fig. 1. Seizure duration and developmental out-
come in infantile spasm(N=95). P<0.05, R=-0.25.
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Az A5 DQ WHIE AurEd S 29
o] Aol 718(30.4%)2 FAelM A B F g
| ZAE v 1175(47.8%) 9] Fhololl A ol
obslE| et A 209 AolE 219H(29.2%)

‘ Better Same O ‘Worse ‘

Crvptogenic

Destructive

p T -
MCD +TS
Etiology

tMetabolic Tumar

Fig. 2. Comparison of developmental outcome in etiology. "MCD : Malfor-

mation of Cortical Development,

TS : Tuberous Sclerosis.

Table 3. Developmental Outcome According to Etiology of Infantile Spasm[No. of Patient(%)]

Etiology
DQ" Symptomatic
Cryptogenica )

Destructiveb MCD' + TS Metabolicd Tumore
=70 5( 21.7) 3( 73) 4( 18.2) 1( 14.3) 1( 50.0)
50-69 5( 21.7) 3( 73) 6( 27.3) 1( 14.3) 0C 0.0)
25-49 7( 30.4) 9( 22.0) 6( 27.3) 0o 0 ) 1( 50.0)
<25 6( 26.1) 26( 63.4) 6( 27.3) 5( 71.4) 0C 0.0)
Total 23(100.0) 41(100.0) 22(100.0) 7(100.0) 2(100.0)

ia vs.b: P=0.001, a vs. d: P=0,044(<0.05), b vs. c:P=0.005(<.05), b vs. e: P=0.025(<0.05)
'DQ : Developmental Quotient, TMCD : Malformation of Cortical Developemnt, PTS: Tuberous Sclerosis
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Table 4. Developmental Outcome According to Seizure Outcome of Infantile Spasm[No. of patient(%)]

Seizure reduction rate(%)

DQ'

Free >90% 50-90% <50%
=70 12( 16.4) 2( 25.0) 0 0.0) 0 0.0)
50-69 12( 16.4) 0 0.0) 2( 66.7) 1C 9.1
25-49 18( 24.7) 1( 125) 1( 333) 3( 27.3)
<25 31( 42.5) 5( 62.5) 0o 0.0 7( 63.6)
Total 73(100.0) 8(100.0) 3(100.0) 11(100.0)

‘Free vs. <50%: P=0.024(<0.05), 50-90% vs. <50%: P=0.006(<0.05)
DQ : Developmental quotient

Table 5. Developmental Outcome According to Treatment of Infantile Spasm[No. of patient(%)]

Types of treatment

DQ' :

Single AEDT Multiple AEDT Steroid KD’ Surgery
=70 2( 22.2) 3( 27.3) 4( 21.1) 4( 8.3) 1( 125)
50-69 1C11.D 2( 18.1) 3( 15.8) 8( 16.7) 1( 125)
25-49 5( 55.6) 2( 18.1) 5( 26.3) 8( 16.7) 3( 375)
<25 1 11.D 4( 36.4) 7( 36.8) 28( 58.3) 3( 375)
Total 9(100.0) 11(100.0) 19(100.0) 48(100.0) 8(100.0)
?:0.022

DQ : Developmental quotient, TAED : AntiEpileptic drug, 'KD: Ketogenic diet

- 290 -



— & 2o}l

il

¢EER

oF

a0 r

60 r

50 r

Mumber of patients(%)
.
(]

cAl144E A 25 20069 —

A Better
Same
O Worse

Single AED*  Multple AED

Steroid KD

Surgery

Twpe of treatment

Fig. 4. Comparison of developmental outcome in type of treatment.

*AED : antiepileptic drug,

2

Bl 7= 368(75.0%)010 3L, 1 FEs
ol 69 (75.0%) o= ﬁlﬁﬁxﬂL} ZH|
SWE AP TEG & =gken
2 Fostdvh(P=0.022, Table 5).

1 5ol DQ WstE dvnd o
AR AZSAG ol o] ofshe
Rom, 49 (44.4%)°14 L Td &4
o, Hzol= aW, AEAd 4
FEd AR T2 oM 47 69(31.6%), 139
(271%) % 3H@75%)1A T2 THE HAth
A FaEs AYF oAM= wde] ofstd
7} 38 (375%) 0.2 ofe] 7HA] FHEAE Fogh
i, Z2HEoE oW Y AEAYA oS

g R Ao vl

>
O &
[ ot

é
_L4
o

o] SrItH(Fig. 4).

K
b

=
HAZMA = ofE Ag57t gob AF Folo A
95 g or FAATIEA EI B TS
FE aglo] oA Hig Fwd Awst F=
gk Aefolth HAANE ot Ax Fope] FAl &
T odde] #ek B2 AUt Sdlem vget =
AR AR Eeta o) AEe] s dot o

KD : ketogenic diet

= Fholo] A7l e vmre dakE Ay
Ak 2 AFME 14.7%%e] DQZF 70 ©]/d<]
g A5 By on 589%14 DQ7F 50 Hvke
2 T35 Ex HATTA dEshs 2e AdS B
o] Trevathan 570 Ridt 7]&e] BHiel GA}b
3 Axts Ak

o] Aol Fof AF Fof oA e
Fs T 842ES BusdEd, Wongd Tre-
vathan® & e o] 2 4714 A 5 A48
AFE dFtE 7MY TS AAE Wy g8l
23 3k9dth. 2412 Rantala® Putkonen & 2%
de] 80-95%7F e XAE Hl whH 5L
aRTE AL 30-50%%re] W AdS ®ivtn
BaEtgieh 2 AgelA =

Fob oy 8Qlw fole wel ¥4

999 ol A% A WG Ade] wwsh A

7h 9 Astthe e Bag 5 g 53,
%

Ak Qe A |
A5 o)Ay wwsle] X 7T Wgo] ¢ o3l
Aoz #AFAHUET z

2 ol WEE FRlEA %S old A
27t o PETE A B, A7) % @

Zo| B} o AAgE Ao atE Tk

- 291 -



7} A% —

=

74%°] ghofo A ZE| = o]

R

ghopol A
ol

=
=

jo} o
=0
ST =2

e
[S]

9] 591 :

%

o~
-

A

1

=

p

® o}

e

—_
N
jop-

ay

=
Z]

Wb Lom-—
ZH| 2]
53949 4

.

=12) o

bt
gopolA

o

=
=

o thar
o2 X837 Bt ACTHZ

o

stith X, Lin

dob o

[¢)

.

10) o
Bga

=
=

A 10% 9] 18
%1, Riikonen

o} &

o,
ko] of

L

L

=

=

b =71

DQ

=5 DQ7

[e)
.

A DQ7t E25E A

DQAFel el

st weEbd, =

[¢)

o] 2|

)

}blo

A= DQ7}F 70 ©]

A
o

re el

Ool:

do ge

gl

o
{4

)

3
.Er

HA

o

9]
3%7F 3

ol

]

bl|
T

o

3

I3

3}

T HgroL} 2E 2ol
15

| BAHoR

olae Al
[$)

Al
of

37
b 36%8(75.0%), 678(75.0%) .=

-

EA
¥

of 7

B

o)

) o
g

E
=

=7

o

ool 4]

el
T

91¢< vtebTh Riikonen'®
itk Kivity 59%

o

./‘I:.

X757} 4
s

X

H

ol

=z =
= T

I

A

A A

ﬁc}:

H(375%)o.2 o8 7HA

o
ﬁo

el

o

o7 Am

R

=

ojf ZH R0

)

o

—

7h

7
ol

]

=1 o
y
2o

S
=

= A

= 13)

[(¢]

32 Kossoff

[¢)

=

B 320

Bup gdiF e HlE&o] yekth Nordi

tiy BRI

Eal

- 292 -

&
A1

[$)

tgom, of 94
ol o

& 3o o

oFzke] zpel7} dth Jevons



o

=

=

so}

s 959 el

[¢)

AFS A3

20061 —

3

A48 A2

el

)

0

_o/]

7kz1 gho}

oLt AEGHY Holamiwon W

#H% MCD

o)
=

qoz

2}

1

=

) ghole] 817 (85.3%) M4 A= o]

RE:

}:

n!

R

=T

2k

=
&

7}

138(56.5%)°] =

kel
T

3] 437 (45.0%) 1l A

<]

E

=

L

bA] 23(24%) Bt}

ol A

E

oA 13%(56%)°] Tk °l

Ho] F379¢] 537 (74%) 5t} <

gol 727(76%) =

=
o

]_

1= R

0]

E

=

oA

=R

e}
T

o
AR IR

=0

&
ul
=

5314

g ol

R
PRI

7K

]

<

E
=

ol 4]

=

[}

ul
=

5314

Ly
fin i

ol 4]

Uehel, wrh we DQ

el
o=

oo
T

70

oy

to] 19

0

E

ko]
pal

gt

FoloF

o

A

\

1
1)

References
syndrome; A study of adults with a history
of infantile spasms. Epilepsia 1996;37:367-72.

4) Shields WD. Wests syndrome. ] child Neurol

Int Rev Neurobiol 2002;49:253-67.
2) West WJ. On a peculiar form of infantile

1) Shields WD. Medical vs surgical treatment.
convulsions. Lancet 1841;1:724-5.
3) Ritkkonen R. Long-term outcome of West

oF @,

o
- 293 -

ofe] 7id

i

T8

wgoRy bsd

<

AAed Al

=

=

3}

o

159 7}

A

A

11991 o]

1

s,

[¢)

A Qe WA

A



— A5 9 59

2002;17(supple 1):S76-9.

5) Trevathan E, Murphy CC, Yeargin-Allsopp M.
The descriptive epidemiology of infantile spa-
sms among Atlanta children. Epilepsia 1999;
40:748-51.

6) Wong M, Trevathan E. Infantile Spasms.
Pediatr Neurol 2001,24:89-98.

7) Rantala I, Putkonen T. Occurrence, outcome,
and prognostic factors of infantile spasms and
Lennox-Gastaut syndrome. Epilepsia 1999;40:
286-9.

8) Jeavons PM, Bower BD, Dimitrakoudi M.
Long-term prognosis of 150 cases of West
syndrome. Epilepsia 1973;14:153-64.

9) Lombroso CT. A prospective study of infan-
tile spasms; clinical and therapeutic correla-
tions. Epilepsia 1983;24;135-58.

10) Riikonen R. Infantile spasms: therapy and
outcome. ] child Neurol 2004;19:401-4.

11) Nordi DR Jr, Kuroda MM, Carrol J. Experi-
ence with the ketogenic diet for infantile
spasms. Pediatrics 2002;109:780-3.

12) Lin HC, Young C, Wang PJ, Lee WT, Shen

UZ. ACTH therapy for Taiwaness children

with West syndrome-efficacy and impact on

long-term prognosis. Brain Dev 2006;28:196—

201.

Kossoff EH, Pyzik PL, McGrogan JR, Vining

EP, Freeman JM. Efficacy of ketogenic diet

for Infantile Spasms. Pediatrics 2002;109:780-

3.

13

=

ol A% Boolqel W WA A —

14) Koo B, Hwang PA, Logan W]J. Infantile spa-
sms: outcome and prognostic factors of cryp-
togenic and symptomatic groups. Neurology
1993;43:2322-17.

15) Hrachovy RA, Frost Jr JD, Kellaway P, Zion
TE. Double-blind study of ACTH vs pred-
nisone therapy in infantile spasms. ] Pediatr
1983;103;641-5.

16) Riikonen R. Long-term outcome of patients
with West syndrome. Brain Dev 2001;23:683—
7.

17) Hancock E, Osborne JP, Milner P. The treat-
ment of West syndrome; a Cochrane review
of the literature to December 2000. Brain Dev
2001;23:624-34.

18) Kivity S, Lerman P, Ariel R. Long-term
cognitive outcome of a cohort of children with
cryptogenic infantile spasms treated with high
dose adrenocorticotropic hormone. Epilepsia
2004;45:255-62.

19) Asarnow RF, Lopresti C, Cynn V, Sheilds
WD, Peacock W], Shewmon DA, et al. De-
velopmental outcomes in children receiving
resective surgery for medically intractable in-
fantile spasm. Dev Med Child Neurol 1997;
39:430-40.

20) Kalra V, Gulati S, Pandey RM, Menon S.
West syndrome and other infantile epileptic

experience.

encephalopathies—Indian  hospital

Brain Dev 2002;24:130-93.

- 294 -



