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(7) Protecting Children with Infantile Spasms against Developmental Regression

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

Many cases of intractable epilepsy during childhood occur with epileptic encephalopathy, a special type of
severe clinicoelectrical abnormality. In particular, infantile spasms are most frequent type of intractable epilepsy
that potentially cause irreversible brain damage if diagnosis and treatment are delayed. Infantile spasms are
characterized by an onset age of 3-11 months and spasms of the extremities that repeat every few seconds, are
most often seen upon awakening, stagnation, or the regression of psychomotor development (disappearance of
laughing, distemper), and highly abnormal epileptic electroencephalography (EEG) findings termed hypsarrhyth-
mia on interictal EEG examinations.

Treatment should be started within 1 month after spasm onset to prevent irreversible changes. Adrenocor-
ticotropic hormone (ACTH) remains the first choice of infantile spasms, although vigabatrin or other antiepileptic
drugs may be started first. Recently, treatments such as ketogenic diet therapy and surgical treatment, including
hemispherectomy or palliative procedures including corpus callosotomy and vagal nerves stimulation, have seen
moderate success in some cases that are refractory to ACTH therapy. In cases of infantile spasms, we should aim
for complete spasm control and hypsarrhythmia resolution to improve outcomes using all available treatment
modalities.

Key Words: infantile spasms, epileptic encephalopathy, mental regression, treatment
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ECG

Fig. 1 Typical electroencephalography (EEG) pattern of hypsarrhythmia
The patient was a 3-month-old boy with symptomatic infantile spasms. Two weeks after
the onset of epileptic spasms, a routine EEG showed a typical hypsarrhythmic EEG pat-
tern during wakefulness and sleep.
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Table 1 Efficacy of antiepileptic drugs
for infantile spasms

Drugs Short-term effect (%)
Valproic acid 22-50
Nitrazepam 20-82
Clonazepam 25-26
Vitamin B6 329
Zonisamide 20-36
Topiramate 33-50
Lamotrigine 15-29
TRH 47-54
Gamma-globulin 26-82
Vigabatrine 23-100
Ketogenic diet 40-60
ACTH 54-100

From Frost JD, Hrachovy RA, infantile
spasms 200319
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Table 2 Efficacy of ketogenic diet therapy for infantile spasms

Eun SH et al. Brain Dev 200627
Ketone ratio: 4 : 1-3 : 1 ketone milk

Subjects: 43 cases of infantile spasms (age, 18.6 = 8.2 months) who did not respond to vigabatrin (VGB) and high-dose prednisolone
Effect at 3 months: spasm free, 34.9 %; >90 % reduction, 69.8 %

Hong AM et al. Epilepsia 20102
Ketone ratio: 3:1 or 4 : 1 ketone milk

Subjects: 104 cases of patients with infantile spasms (age, 1.2+0.1 years) who did not respond to VGB, high-dose prednisolone, or

adrenocorticotropic hormone

Effect (N =104) at 3 months: spasm free, 18 %; >90 % reduction, 38 %
N=18 who were started on a ketogenic diet; spasm free, 56 %
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Table 3 Surgical treatment for infantile spasms

@ Corpus callosotomy (CC) (Baba H. 2012)%
N =51 (CC at a mean age of 24.4 months)

Spasm free: 17 (33.3 %); >80 % reduction: 10 (19.6 %); >50 % reduction: 13 (25.8 %); no change: 11 (21.6 %)

@ Corticectomy/hemispherectomy
1) Shewmon DA et al. 199739
N=28

Spasm free or residual rare spasms: 14 (50 %); residual frequent spasms: 8 (29 %); between the former two conditions: 6 (21 %)

2) Jonas R et al. 20053

% Seizure free At 1.0 years
(1) Active IS group (N =35) 62.5 %
(Age at surgery, 1.2+1.0 years*)
(2) Treated IS group (N=41) 80.0 %

(Age at surgery, 3.3+ 3.4 years**)

At 50 years
440 %

364 %

* **565 % and 54.3 % of the active and treated IS groups underwent hemispherectomy.

WIFFE TR ERYI BT S BIRE N TR 2 A0 % »
£ THBY. £ DEETADAER TIIER
MRITHOLPRBEEX RWEZe W ERAME—
BIHsE &, BRI TAD»ARERE S —HP
HICHEET A REMEI S N Twd. F 22T
BRICTADABREDNFIET 5 )R B2 510 L
TR IR & 1TV, BE, BEFRICE
BLhyEE/E VIO BMELHD. FoREATIE,
LY REDODL VNS SEA SN TV AL, M
TADPARECET 2ESIIE T o Tk n,
BhyiC

INBEIOBEBETAPADE L1 [TAD AMER
fE| EMHEN DRk ERIR - BRREE ET 5. 4§
WCELIBENICIFR T 2 HETADP AR, FOHTED
BENE L, W, HEOBNAE KRR A
BEZFXRITOTEENLETH 5.

TR (EH3~11 2 ), EEERICFRET
BB ETHUREDANRZALR (V) =X
B3 A ES), MM TIREHE, FBHEEREDER,
BT (ENCIREVATE ALY, AEEOCRS), B
BRETE A7) A3 7 LIFEN L EEOME R
HEIVBWENSL. BEOTLIIZ, EWBETHD
A, FREMR 1 2 BUPICHEEZ BIE L v & W F
BEAREVWHARTWS X9 ICRAIEERG A
ETHbH. ACTHEEDIRDOAHEINIEL, R\WT
VGB, KM TANPAETHBH, &I, KD, TA
M ANEHER D — OB TRA SN T WA, FIEH
HoFESEROFHRICEETH L DT, ACTH
BREROBE 2, KD R TA»ANBELE
WANEA LT, TADPARMEITICED 2 LEH
5.

BAZR 9 & FIZEH SORRE X 2 v,

1)

2)

3)

4)

5)

6)
7
8)

9)

10)

11)

X ®

Oka E, Ohtsuka Y, Yoshinaga H et al: Prevalence
of childhood epilepsy and distribution of epileptic
syndromes: a population-based survey in Okayama,
Japan. Epilepsia 47: 626-630, 2006

Shields WD: Catastrophic epilepsy in childhood.
Epilepsia 41 (Suppl 2): S2-S6, 2000

Berg AT, Berkovic SF, Brodie M]J et al: Revised
terminology and concepts for organization of sei-
zures and epilepsies: report of the ILAE Commis-
sion on Classification and Terminology, 2005-2009.
Epilepsia 51: 676-685, 2010

Hancock EC, Osborne JP, Edwards SW: Treat-
ment of infantile spasms. Cochrane Database Syst
Rev 6: CD001770, 2013

Lux AL, Edwards SW, Hancock E etal: The
United Kingdom Infantile Spasms Study compar-
ing vigabatrin with prednisolone or tetracosactide
at 14 days: a multicentre, randomised controlled
trial. Lancet 364: 1773-1778, 2004

Lux AL: West & son: the origins of West syndrome.
Brain Dev 23: 443-446, 2001

INEBAE : TAPAMZA S AL ZDBRR & Mk
BERER. WREKREE 83 : E2-E8, 2013
Hrachovy RA, Frost JD Jr: Infantile spasms.
Handb Clin Neurol 111: 611-618, 2013

Watanabe K, Negoro T, Okumura A: Symptoma-
tology of infantile spasms. Brain Dev 23: 453-466,
2001

Lux AL, Osborne JP: A proposal for case defini-
tions and outcome measures in studies of infantile
spasms and West syndrome: consensus statement
of the West Delphi group. Epilepsia 45: 1416—1428,
2004

Osborne JP, Lux AL, Edwards SW et al: The un-
derlying etiology of infantile spasms (West syn-
drome): information from the United Kingdom In-
fantile Spasms Study (UKISS) on contemporary
causes and their classification. Epilepsia 51: 2168—
2174, 2010



12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

Otsuka M, Oguni H, Liang JS et al: STXBP1 muta-
tions cause not only Ohtahara syndrome but also
West syndrome—result of Japanese cohort study.
Epilepsia 51: 2449-2452, 2010

Aicardi J: Aicardi syndrome. Brain Dev 27: 164~
171, 2005

Watanabe K, Negoro T, Aso K et al: Reappraisal
of interictal electroencephalograms in infantile
spasms. Epilepsia 34: 679-685, 1993

Lux AL: Is hypsarrhythmia a form of non-
convulsive status epilepticus in infants? Acta Neu-
rol Scand 115: 37-44, 2007

Vigevano F, Fusco L, Pachatz C: Neurophysiology
of spasms. Brain Dev 23: 467-472, 2001

Dulac O, Bast T, Dalla Bernardina B et al: [nfan-
tile spasms: toward a selective diagnostic and
therapeutic approach. Epilepsia 51: 2218 -2219;
author reply 2221, 2010

Yanagaki S, Oguni H, Yoshii K et al: Zonisamide
for West syndrome: a comparison of clinical re-
sponses among different titration rate. Brain Dev
27: 286—290, 2005

Frost JD, Hrachovy RA: Infantile spasms: diagno-
sis, management and prognosis. Kluwer Academic
Publishers, Boston (2003)

Oguni H, Yanagaki S, Hayashi K et al: Extremely
low-dose ACTH step-up protocol for West syn-
drome: maximum therapeutic effect with minimal
side effects. Brain Dev 28: 8-13, 2006

Yanagaki S, Oguni H, Hayashi K etal: A com-
parative study of high-dose and low-dose ACTH
therapy for West syndrome. Brain Dev 21: 461-467,
1999

Chugani HT, Asano E, Sood S: Infantile spasms:
who are the ideal surgical candidates? Epilepsia 51
(Suppl 1): 94-96, 2010

Autry AR, Trevathan E, Van Naarden Braun K
et al: Increased risk of death among children with
Lennox-Gastaut syndrome and infantile spasms. J
Child Neurol 25: 441-447, 2010

WEBLE : [TADLADBR &L EEE—T 54 <) -
FTEIERD SN TANABE—] L0 L) 2
AN RABMEMEICBATREN? HE
94 : 1703-1708, 2012

Chellamuthu P, Sharma S, Jain P et al: High dose
(4 mg/kg/day) versus usual dose (2 mg/kg/day)
oral prednisolone for treatment of infantile spasms:

26)

27)

28)

29)

30)

31

32)

33)

34)

35)

36)

37)

39

an open-label, randomized controlled trial. Epilepsy
Res 108: 1378-1384, 2014

Arya R, Shinnar S, Glauser TA: Corticosteroids
for the treatment of infantile spasms: a systematic
review. J Child Neurol 27: 1284-1288, 2012

Eun SH, Kang HC, Kim DW et al: Ketogenic diet
for treatment of infantile spasms. Brain Dev 28:
566—571, 2006

Hong AM, Turner Z, Hamdy RF et al: Infantile
spasms treated with the ketogenic diet: prospec-
tive single-center experience in 104 consecutive in-
fants. Epilepsia 51: 14031407, 2010

Hirano Y, Oguni H, Shiota M et al: Ketogenic diet
therapy can improve ACTH-resistant West syn-
drome in Japan. Brain Dev 37: 18-22, 2015

FEE & JNEEBAE : [TADPADH LWEE]INE
HHEETAPAIET ST P ERE [BREO#R
W] 5 [R5 5 ORI ~. Brain Nerve
63 : 393-400, 2011

Vining EP, Freeman JM, Ballaban-Gil K et al: A
multicenter study of the efficacy of the ketogenic
diet. Arch Neurol 55: 1433-1437, 1998

Parmar MS: Kidney stones, carbonic anhydrase in-
hibitors, and the ketogenic diet. Epilepsia 44: 735,
2003

Neal EG, Chaffe H, Schwartz RH et al: The keto-
genic diet for the treatment of childhood epilepsy: a
randomised controlled trial. Lancet Neurol 7: 500—
506, 2008

Shewmon D, Shields W, Sankar R et al: Follow-up
on infants with surgery for catastrophic epilepsy.
In Paediatric epilepsy syndromes and their surgical
treatment (Tuxhorn I, Holthausen H, Boenigk H
eds), pp513-525 (1997)

Jonas R, Asarnow RF, LoPresti C et al: Surgery
for symptomatic infant-onset epileptic encephalopa-
thy with and without infantile spasms. Neurology
64: 746-750, 2005

Baba H: Surgical and developmental outcome after
callosotomy for West syndrome without resectable
MRI lesion: Surgical timing and prevention of de-
velopmental delay. In International Symposium on
Surgery for Catastrophic Epilepsy in Infants
(ISCE), The 14th annual meeting of ISS: 92 (2012)
Fujii A, Oguni H, Hirano Y etal: A long-term,
clinical study on symptomatic infantile spasms with
focal features. Brain Dev 35: 379-385, 2013






