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Abstract 

Infantile spasms is an age-specifi c epilepsy syndrome, often associated with a grim prognosis in terms 
of epilepsy and cognitive outcome. Major obstacles to achieve signifi cant progress in treating these 
patients are: the relative rarity of the syndrome, their heterogeneous etiologies and variable evolutions 
that limit the reported cases to small numbers with different follow up periods. This article addresses 
some of the clinical controversies that are critical when considering future studies and treatment trials 
of infantile spasms.
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INTRODUCTION 

Infantile spasms is an age-specifi c epilepsy 
syndrome, characterized by brief clustering seizures 
(spasms) accompanied with pathognommonic EEG 
patterns (hypsarrhythmia and electrodecremental 
responses) and often associated with a grim 
prognosis.1,2 The majority of patients present 
before one year of age with an incidence of 
2.5 per 10,000 live births with a slight male 
predominance.3,4 The causes of infantile spasms 
are diverse, but can be classifi ed into symptomatic 
and cryptogenic groups for diagnostic/prognostic 
purposes.  Symptomatic infantile spasms are 
considered the consequence of an identifi ed 
central nervous system (CNS) disorder and 
comprise 60-80% of cases. In the cryptogenic 
group, growth and development prior to the 
onset of infantile spasms are normal, and a CNS 
abnormality is suspected but remains unidentifi ed.  
In both symptomatic and cryptogenic groups, 
the emergence of the spasms is often associated 
with developmental regression and subsequently, 
children may become mentally retarded with or 
without autistic features.5,6 Many will develop 
other seizure types including Lennox-Gastaut 
syndrome and partial epilepsy.6-8 Since the 
initial description by West9, there is an extensive 
literature. However, there still many questions left 
unresolved and several controversial issues.  

CLINICAL CONTROVERSIES

The clinical controversies of infantile spasms are 
listed in Table 1. 
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Table 1: Clinical controversies in infantile spasms

 • Are infanti le  spasms a form of an 
encephalopathy?

 – Are infantile spasms and hypsarrhythmia a 
form of non-convulsive status epilepticus?

 – Does hypsarrhythmia alone have negative 
impact on cognition?

 – Where is their proper place within the 
classifi cation of the epilepsy?

 • Why only some and not all patients with a 
disease (associated with spasms) will develop 
spasms? 

 – Is there a common substrate that allows the 
expression of spasms in various diseases?

 – Can a heterogeneous condition be regarded 
as a single entity?

 – Is the traditional separation into “symptomatic” 
and “cryptogenic” groups justifi ed?

 • What infl uences the epilepsy and cognitive 
outcomes?

 – What infl uences the transition to other 
epileptic syndromes?

 – How high is the rate of spontaneous remission 
and when?

 – What determines the cognitive outcome?

• What is the optimal treatment?
 – Should the choice and duration of treatment 

be tailored by etiologies?
 – How do we assess treatment outcome in 

short- and long-term?
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 A l though  c lu s t e r i ng  spasms  w i th 
electrodecremental responses on EEG are the 
hallmark of the clinical manifestations in infantile 
spasms, it is diffi cult to assess whether there is 
an “interictal” period defi ned as “return to the 
baseline EEG”. Since the EEG continuously 
contains epileptiform discharges and ictal events, 
infantile spasms could be regarded as a form 
of non-convulsive status epilepticus. Viewing 
infantile spasms as a form of non-convulsive status 
epilepticus may lead to more aggressive medical 
interventions not to stop or decrease spasms, but to 
eliminate hypsarrhythmia and electrodecremental 
responses on the EEG. To assess the severity of 
EEG abnormalities as a potential biomarker for 
prognosis and its temporal change in response 
to the treatment, it is important to develop strict 
EEG criteria for hypsarrhythmia.10

 Infantile spasms are not one actual disease and 
better viewed as “a fi nal common pathway” of 
non-specifi c, often a time-limited response that 
can result from lesions in widespread locations 
cortical or subcortical, present at the appropriate 
maturational stage.11 Most of symptomatic 
infantile spasms are a rare manifestation of 
unrelated diseases such as tuberous sclerosis, 
genetic mutations (Trisomy 21, ARX gene 
mutation), inborn errors of metabolism, cerebral 
dysgenesis or hypoxic ischemic encephalopathy. 
It is largely unknown why only some and not all 
patients with each disease associated with spasms 
will develop spasms but is likely that infantile 
spasms may have a common substrate that goes 
across the various etiologies.  
 Early recognition of infantile spasms and rapid 
control of spasms with normalization of EEG 
has been suggested as a good prognostic factor 
for long-term outcome, especially in patients 
with cryptogenic infantile spasms.12 It is not 
yet clear if the rapid and complete response is a 
function of underlying pathology, but these data 
suggest that prompt control of spasms within 
a short period from the infantile spasms onset 
may be benefi cial. However, it has been diffi cult 
to compare the treatment response between 
the trials, because of the variable outcomes at 
different follow-up periods on each trial. Also, 
the long-term outcomes in terms of epilepsy and 
cognitive function are signifi cantly infl uenced by 
underlying etiology, which is variable among the 
studied populations.13,14 Infants in the cryptogenic 
group do better than infants in the symptomatic 
group, and the trials with high ratio of cryptogenic 
cases tend to report better treatment response and 
long-term outcomes. Overall, 25% of patients with 

infantile spasms recover fully and remain seizure 
free and one third of patients will transform into 
Lennox-Gastaut Syndrome, another epileptic 
encephalopathy with onset in early childhood.8 
The mechanisms responsible for the variable 
evolution of the seizure patterns are unknown and 
spontaneous remissions have been reported.15,16 
These factors make correct assessment of 
treatment effi cacy diffi cult. Infantile spasms are 
often refractory to conventional anti-epileptic 
drugs. The most widely accepted treatment is 
ACTH and its response rate varies from 40 to 
100%.17,18 The appropriate doses and duration 
of ACTH have not been determined for the 
specifi c disease categories that comprise infantile 
spasms and the doses range from 5 IU/m2/day 
synthetic ACTH to 150IU/m2/day of natural 
ACTH. Vigabatrin is effective in some cases too, 
especially in infantile spasms associated with 
tuberous sclerosis.19 There is no clear consensus 
if the choice and duration of treatment be tailored 
by etiologies except for vigabatrin as an alternative 
fi rst choice in tuberous sclerosis.
 Irrespective of the underlying etiology, many 
patients with infantile spasms begin losing 
developmental milestones and, subsequently may 
become mentally retarded with or without autistic 
features, as the infantile spasms progresses. 
Although infantile spasms may spontaneously 
remit, cognitive defi cits persist. Few studies have 
evaluated the incidence of autism in children with 
infantile spasms, but has been reported in 15% 
of children and is much higher than in general 
population.5,6 Many of these children had tuberous 
sclerosis as the underlying etiology for infantile 
spasms. Indeed, the likelihood of autism is greater 
if the child has early-onset infantile spasms that 
are diffi cult to control in children with tuberous 
sclerosis. 

CONCLUSION 

There has been a significant progress in 
recognizing infantile spasms, making the 
diagnosis, and identify the underlying etiology. 
However, treatment options are still limited 
either because of toxicity or lack of effi cacy. 
Information about the factors infl uencing long-
term cognitive outcomes, including autism 
and the occurrence of intractable epilepsy is 
needed. Our understanding of the mechanisms 
underlying the spasms will be augmented by 
the recent development of promising animal 
models.20,21 In addition, multi-institutional and 
perhaps international collaborations are needed 
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to obtain data with enough statistical power and 
to answer some of the long-standing questions 
in this overwhelmingly poor prognosis epileptic 
syndrome that presents in infancy.
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