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Abstract 
Background: Infantile spasms (IS) are a unique form of seizure disorder that their occurrence 
is almost entirely limited to infancy (the first year of life) and they are refractory to 
conventional anticonvulsant drugs. IS usually are associated with developmental retardation 
or deterioration and a characteristic electroencephalographic (EEG) pattern (hypsarrhythmia) 
that together form a syndrome . IS involves a sudden, generally bilateral and symmetric 
contractions of muscles of the neck, trunk, and extremities. Patients with IS can be classified 
into focal IS and diffuse groups.                                                                      
Objective: Our main objective in this study is to evaluate  the clinical profile, laboratory data, 
and  outcome of children having infantile spasms in Sohag University Hospital. 
Methods: This retrospective study was conducted on 540 patient (mean age  8.4 ± 6.9 
months.: ) from December 2015 to November  2016 in neuropediatric outpatient Clinic, 
Pediatric department at Sohag University Hospital. Detailed clinical data of the patient, 
Investigation done for the patient including the neuroimaging (MRI or CT) , EEG pattern, 
basic metabolic studies , serum enzymes and  Karyotyping were retrospectively collected from 
files and records . 
Results: In this study ; ( 66.1%) of cases  were males.(33,9% ) of  cases were females ,mean 
age of presentation (8.4± 6.9 months). Positive consanguinity was found in (7.6%) of cases.  
(79.2%)of  cases presented with  flexor spasms,  (8.9%)  with  extensor spasms and  (11.9%)  
with  mixed spasms .   (8%) of  cases were idiopathic,  (13.5%) of  cases were cryptogenic 
and  (78.5%) of  cases were symptomatic,(15.2%) of cases showed favorable outcome, and  
(84.8%) cases showed unfavorable outcome, of them  (11.5%) of cases developed other type 
of seizures,  (54.3%) of cases had mental retardation,  (28.8%) of cases died and  (5.2%) of 
cases had autistic features . In univeriate analysis  (symptomatic) etiology (P= <0.001, OR= 
4.7) and absence of primary control of infantile spasm (P= <0.001, OR= 18.3), and frequency 
of spasm (P= <0.017, OR= 1.8) were significantly related to unfavorable outcome. In Multiple 
variable analysis  primary response to treatment(odd ratio=16.9,P-value=<0.001), 
etiology(symptomatic)(odd ratio=3.2,P-value=0.002) significantly associated with unfavorable 
outcome . 
Conclusion: . Infantile spasms was common. it occured in males more than females  with 
ratio of 1.9:1; the majority of cases were in the age range 1-12 months. flexor spasms was 
more common than extensor, mixed  type of spasms. Symptomatic type was most common 
than cryptogenic, idiopathic. long-term neurodevelopment outcomes for children with IS had  
several factors, including symptomatic etiology, abnormal  development at the time of 
diagnosis, poor response to initial treatment.  . 
Study Limitation: Patient presented less than 2 months or above 2years 
Key words: pattern of infantile spasm, outcome of infantile spasm, EEG pattern of infantile spasm 
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Introduction: 
Infantile spasm is a catastrophic, age- 
specific epilepsy syndrome that has its 
onset within the first 12 month of life 
(Guzzettaf et al., 2007). This disorder 
is characterized by epileptic spasms  
which consist of massive myoclonic  
jerks of the body, which can be 
extensor or flexor (or both) in nature. 
Infantile spasms often are 
accompanied by developmental 
regression and a characteristic 
interictial electroencephalogram (EEG) 
pattern known as hypsarrhythmia. 
When all three feature are present, the 
term "West syndrome" is commonly 
used (Zidenval, Olofsson, 1995, 
Cowan, Bodensteiner, 1989). The 
syndrome is considered to be 
catastrophic because of the frequent 
sequelae of global neurodevelopmental 
delay, significant intellectual disability, 
and medically refractory epilepsy In 
most cases, the initial  age of onset is 
between 3 and 7 months of age, and 
over 90 % of cases begin before 12 
months of life . The incidence  of 
infantile spasm is 2 to 3 per 10,000 live 
births with a lifetime prevalence of 1.5 
to 2 per 10,000 children (Sidenval, 
Olofsson, 1995, Cowan, 
Bodensteiner, 1989). It is slightly 
more common in males, accounting for 
about 60% of cases, and a family 
history exist in 3 to 6 of cases 
(Trevathan et al., 1999, Riikonen., 
2001). Prompt diagnosis and urgent 
treatment of affected children can 
improve their long- term outcomes. 
Infantile spasms may be classified into 
three groups: symptomatic, 
cryptogenic and idiopathic (ILAE, 
1989). The term symptomatic is used 
to describe cases in which there are 
structural brain abnormalities or 
metabolic causes seen in a child with 
preexisting developmental delay. 
When there are no apparent causes 
identified in a child with 
developmental delay or some other 

neurologic impairment before the onset 
of spasms, the term cryptogenic 
infantile spasms is used and constitute 
up to 15%. Idiopathic infantile spasms 
are those in which the child is 
developmentally normal, with a normal 
neurologic exam prior to onset of 
infantile spasm (ILAE, 2001). 
Clinically, the spasms appear in 
clusters and are characterized by brief, 
sudden contractions of the axial 
musculature. The clusters may occur 
several times daily, with up to 100 
spasms per day. They appear to be 
temporally related to sleep, tending to 
occur as the infant falls asleep or 
awakens (Osborn et al., 2010). 
Depending on the muscle groups 
involved , the spasms can be further 
subdivided into flexor, extensor, or 
mixed. The type of spasms may also be 
influenced by the position of the body 
at the time the spasms occur (Pellock 
et al., 2010). Diagnosis includes a 
complete history, physical and 
neurological examination, and an 
urgently obtained EEG. The latter is 
critical because the ultimate diagnosis 
of infantile spasms is made by the 
clinical history coupled with the EEG 
findings which has characteristic inter 
ictal  pattern associated with infantile 
spasms is hypsarrhythmia, which 
consists of a disorganized and 
asynchronous high- amplitude 
background with spikes and slow 
waves. This pattern can be seen in 
wakefulness and is enhanced during 
sleep. Therefore, an EEG study to rule 
out infantile spasm  should ideally 
include both awake and sleep 
recording (Mytinger, Joshi, 2012). 
The spontaneous remission rate of 
infantile spasms in limited natural 
history studies is 30%. Although 
clinical spasms and the typical EEG 
pattern disappear by 3 to 4 years of 
age, up to 60% of children with 
infantile spasms go on to develop other 
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types of seizures. The long- term 
prognosis for infantile spasms in terms 
of neurodevelopmental outcomes  and 
development of other types of seizures 
remain dismal, although most studies 
reported better neurodevelopmental 
outcomes in idiopathic cases (Go et 

al., 2012). The 2012 updated  
guidelines recommended a shorter lag 
time to treatment of infantile spasms 
with either hormonal therapy or 
vigabatrin (VGB) to possibly improve 
long –term developmental outcomes 
(Darke et al., 2010).  

Material and methods:  
This retrospective hospital based study 
was conducted on  all infants and 
children diagnosed as having infantile 
spasms in the last five years clinically 
and by EEG, from December 2015 to 
November 2016. in neuropediatric 
outpatient Clinic, Pediatric department 
at Sohag University Hospital. Detailed 
clinical data of the patient were 
retrospectively collected from files and 
records with special reference to: the 
presenting symptoms as type of spasms 
,frequency, duration, types of 
medications received, response to 
treatment, developmental history, sex, 
age at onset of spasms, family history 
of epilepsy, significant pre-/peri/post-
natal insults,  and the follow-up period  
were recorded. The response to the 
initial treatment was included in the 
database. Data of the patient's 
examination focusing on neurological 
system as conscious level, abnormal 
features, other congenital anomalies, 
motor system and cranial nerves 
examination,EEG pattern. 
Investigation done for the patient 

including the neuroimaging (MRI or 
CT) and basic metabolic studies ( 
serum amino acids, organic acids in 
urine, lactate, pyruvate and ammonia 
levels), serum enzymes as (Aryle 
sulphatase , Hexose aminadaseA ,B), 
Karyotyping ,were also taken. the 
study was approved by the medical 
ethics committee of Sohag University 
of Medical Science.    
Statistical analysis:  
Data was analyzed using SPSS 
computer program version 
24.0.Qualitative data was expressed as 
number and percentage. Chi-square 
(χ2) test and Fisher's Exact Test were 
used for comparison of qualitative 
variables as appropriate, univariate and 
multiple logistic regression tests was 
used to determine factors associated 
with unfavorable outcome among the 
studied patients. A 5% level was 
chosen as a level of significance in all 
statistical tests used in the study. A P-
value of <0.05 were considered as 
statistically significant.

 
Results: 
 Out of the studied cases; ( 66.1%) of cases  were males.(33,9% ) of  cases were 
females ,mean age of presentation (8.4± 6.9 months). Positive consanguinity was 
found in (7.6%) of cases.  (79.2%)of  cases presented with  flexor spasms,  (8.9%)  
with  extensor spasms and  (11.9%)  with  mixed spasms .   (8%) of  cases were 
idiopathic,  (13.5%) of  cases were cryptogenic and  (78.5%) of  cases were 
symptomatic. Of 424 symptomatic;  (61%) of  cases had prenatal disorder,  (13.9%) 
of cases had perinatal disorder,  (6.6%) had postnatal disorder, Down syndrome  
(1.7%) of  cases, tuberous sclerosis  (4.4%) of cases, metabolic disorder  (7.8%) of 
cases, brain tumor  (0.2%)  of case, degenerative disorders  (2.6%) of case( Table 
(1)) . OF the studied cases (15.2%) cases showed favorable outcome, and  (84.8%) 
cases showed unfavorable outcome, of them  (11.5%) cases developed other type of 
seizures,  (54.3%) cases had mental retardation,  (28.8%) cases died and  (5.2%) 
cases had autistic features( Table (2)) .. Of the studied cases regarding primary control 
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of infantile spasms;  (69.3%) of cases had unfavorable outcome,  (30.7%) of  cases 
had favorable outcome, and those showed no primary control of infantile spasms; 
(97.6%) of  cases had unfavorable outcome and  (2.4%) of cases had favorable 
outcome. Of the studied cases those  had idiopathic cause were; (60.5%) of cases had 
unfavorable outcome and (39.5%) of cases had favorable outcome. Of the cryptogenic 
cases;  (82.2%) of cases had unfavorable outcome and  (17.8%) of cases had favorable 
outcome. Of symptomatic cases;  (87.7%) of  cases had unfavorable outcome and  
(12.3%) of cases had favorable outcome. In univeriate analysis  (symptomatic) 
etiology (P= <0.001, OR= 4.7) and absence of primary control of infantile spasm (P= 
<0.001, OR= 18.3), and frequency of spasm (P= <0.017, OR= 1.8) were significantly 
related to unfavorable outcome. In Multiple variable analysis  primary response to 
treatment(odd ratio=16.9,P-value=<0.001), etiology(symptomatic)(odd ratio=3.2,P-
value=0.002) significantly associated with unfavorable outcome( Table (3))  .  
Table (1): Etiology of infantile spasms among the studied children 

Etiology N (%) 
Idiopathic  43 (8%) 

Cryptogenic  73 (13.5%) 
 
 
 
 
 
 
 
 
Symptomatic: 
 

Prenatal disorders 
Hydrocephalus 
Microcephaly  
Congenital infections 
Brain malformations 
Brain atrophy 
Joubert syndrome 
Chromosomal disorders(Down synderom) 
Cerebral calcifications 

 
12 (2.2%) 
5 (0.9 %) 
5 (0.9 %) 
26 (4.8%) 
195 (36.1%) 
4 (0.7%) 
9(1.7%) 
3 (0.6%) 

Perinatal disorder 
Hypoxic ischemic encephalopathy 
Intracranial hemorrhage 
kernicterus 
Head trauma   

 
55 (10.2%) 
2 (0.4%) 
1 (0.2%) 
1 (0.2%) 

Postnatal disorder 
Meningitis  
Encephalitis 
Cerebral stroke 
Phenylketonuria 

 
7 (1.3%) 
7 (1.3%) 
8 (1.5%) 
6 (1.1%) 

Other causes  
Brain tumor 
Metabolic disorders 
Neurocutaneous disease (tuberous sclerosis) 
Degenerative disorders (White matter disease) 
 

1(0.2%) 
41 (7.8%) 

24 (4.4%) 
14 (2.6%) 

Total   540 (100%) 

Table (2): Outcome of infantile spasms among the studied children. 

Parameters   N (%) 

Favorable  

Control of convulsions, decrease frequency, normal psychomotor development 

 

82 (15.2%) 

Unfavorable  

Epileptic  

Autistic features 

Mental retardation 

Death   

 

53 (11.5%) 

24 (5.2%) 

249 (54.3%) 

132 (28.8%) 
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Table (3): Multiple logistic regression of significant variables in the univariate model 

Characteristics  OR (CI 95%) P – value 
Frequency  

Frequent  
Infrequent 

 
1.06 (0.6 – 1.9) 
1 

 
0.851 

 
Primary response to treatment 

Uncontrolled 
Controlled  

 
16.9 (7.5 – 38.4) 
1 

 
<0.001* 

Etiology  
Idiopathic 
Cryptogenic 
Symptomatic 

 
1 
1.8 (0.7-4.7) 
3.2 (1.5-6.7)  

 
 
0.234 
0.002* 

 
Discussion:  
Infantile spasms,  is a triad of clinical 
flexor or extensor spasms, often 
involving the extremities and 
head/neck, hypsarrhythmia on 
electroencephalogram (EEG), and  
subsequent or concurrent intellectual 
disability. Infantile spasms is one of 
the “catastrophic childhood epilepsies” 
because of the difficulty in controlling 
seizures and the association with 
mental retardation. However, early 
recognition, a careful diagnostic 
evaluation, and proper treatment may 
allow some children to attain seizure 
control and to achieve a normal, or at 
least much improved, level of 
development (Pellock et al 
.,2010).During the study period, 540 
cases were included, of whom (66.1%) 
cases were males , (33.9%) cases were 
females, the male to female ratio was 
1.9:1. Our study was  in agreement 
with epidemiologic data of west 
syndrome in Finland which showed 
male  predominance,  accounting for 
about 60% of cases, male to female 
ratio 1.5:1 (Riikonen, 2001) 
.According to the age of diagnosis in 
this study the majority of cases were in 
the age range 1-12 month 88.8% 
followed  by the age range  above 12 
month 11.1%.The mean age of 
presentation was (8.4 ± 6.9 months). 
Our results were near the results of a 
retrospective study done at Asan 
medical  centre Soul, Korea, to 
determine long term outcome of 

infantile spasms, which showed that 
95% of cases begin in the first 12 
months of age but the mean age of 
onset was 5 months, and with the study 
of Hrachovy, which showed that the 
spasms mainly begin in the first year 
mostly between 4 and  8 months of age 
(Hrachovy, 2002, Seak et al., 2010).  
And close to the result of Sankar et al, 
which showed that, IS most commonly 
develops between 3 and 8 months of 
age, with only 8% of cases first being 
encountered in infants older than 1 
year of age. And in agreement with  
the study of Wang et al, which Showed 
that infantile spasms occur in first year 
of life with peak incidence at 6 months 
of age and  less than 10% of cases 
presenting after 12 months of age 
(Sankar et al., 2006, Wang et al., 
2013). According to seizures pattern, 
79.2% presented with  flexor spasms, 
8.9% presented with  extensor spasms, 
11.9% presented with  mixed spasms. 
Our result were indifferent with the 
study of Jean, which showed that 
flexor spasms were in 42% of cases, 
extensor spasms were the least 
common, and mixed flexor-extensor 
spasms accounted for 50% of cases 
(Jean, 2009). According  to etiologic 
classification, idiopathic etiology was 
in  (8%) cases, cryptogenic in  (13.5%) 
cases, and symptomatic in  (78.5%) 
cases. Our results were close to the 
results of the retrospective  study done 
at Asan medical  centre, Soul, Korea to 
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determine long term outcome of 
infantile spasms which showed that 
30.2% had cryptogenic and 69.8% had 
symptomatic IS. And with the result of  
Riikonen, in which the cause of spasms 
was found in  more than 70% of cases 
(Riikonen, 2001, Seak et al., 2010).  
According to outcome of infantile 
spasms,  (84.8%) cases had 
unfavorable outcome of which  
(54.2%)  cases had mental retardation,  
(28.8%) cases died,  (5.4%)  cases had 
autistic feature,  (11.8%) of cases had 
other types of seizure and  (15.2%)  of 
cases were normal. Our results were 
near the results of Riikonen, in which a 
study was done on 214 cases of which 
31% died, 46% had  mental 
retardation, and 24% had favorable 
outcome (Riikonen, 2001). Because of 
poor prognosis despite treatment, 

identification of risk factors 
predisposing to poor long-term 
outcomes, including 
neurodevelopmental disorders and 
mortalities had been one of main 
issues. Several factors had  been 
identified, including symptomatic 
etiology, abnormal development at the 
time of diagnosis and poor response to 
initial treatment.   Above all, 
underlying pathology (symptomatic 
etiology) is the most important factor 
in determining patient outcomes. For 
example, severe brain malformation, 
post infectious etiology and tuberous 
sclerosis have been associated with 
more unfavorable prognosis. In 
contrast, patients with cryptogenic, 
idiopathic etiology, in which no causes 
can be identified, have a more 
favorable prognosis 

(Darke et al., 2010 , Pavone et al., 
2013 , O'Callagha et al., 2011). In the 
current study we found that  87.7% of 
children with symptomatic IS, but only 
60% of those with idiopathic IS, and 
82% of cryptogenic IS had 
unfavorable outcomes.  
Another prognostic factor is primary 
clinical and electro clinical outcomes. 
A study in a large population found 
that 97% of patients with favorable 
long-term outcomes were electro 
clinical responders to initial treatment 
(Lux, Osborne, 2006 , Riikonen, 
2001). Which were consistent with our 
study in which 97.7% of the patient 
who had unfavorable outcome showed 
no primary response to treatment. We 
found that non-response to primary 
treatment was significantly related to 
neurodevelopmental disorders with 
high OR in both univariate and 
multivariate analysis .The prevalence 
of unfavorable outcomes in non-
responders was one and half-fold 
higher than in responders.  
Furthermore, non-responders with 
symptomatic IS had the highest 
prevalence of unfavorable outcomes. 

We found that the remaining risk 
factors, including developmental delay 
at time of diagnosis and treatment lag, 
were not related to 
neurodevelopmental outcomes. 
Children  with pre-existing 
developmental delay or neurological 
deficits at time of diagnosis had been 
thought to be related to less favorable 
developmental outcomes (Lux, 
Osborne, 2004 , Wong, Trevathan, 
2001). This findings were in agreement 
with our study. This tendency may be 
related to the association between the 
underlying causes of IS and pre-
existing developmental disorders. 
Children with symptomatic IS had a 
higher prevalence of pre-existing 
developmental delay (Goh et al., 2005 
, Go et al., 2012).  
Conclusions: From this study we 
concluded that infantile spasms was 
common .it occured in males more 
than females  with ratio of 1.9:1, the 
majority of cases were in the age range 
1-12 months. Flexor spasms  was more 
common than extensor and mixed  type 
of spasms. Symptomatic  type was 
most common than cryptogenic, 
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idiopathic. Several factors  determining 
long-term neurodevelopment outcomes 
for children with IS. have  been 
identified, including symptomatic 
etiology, abnormal  development at the 
time of diagnosis, poor response to 
initial treatment.The majority (84.4%) 
of children with IS had unfavorable 
neurodevelopment. Children with 
symptomatic IS had significantly 
poorer outcomes than those with 
cryptogenic IS.  Non-response to initial 
electro clinical treatment was 
significantly related to unfavorable 
long-term outcomes, indicating that the 
initial control of seizures may be 

important in reducing the occurrence 
of poor neurodevelopment.   
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