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Association of Infantile Spasms and Hypsarrhythmia with 
Primary Microcephaly‑ Three Case Reports

Dear Editor,

Autosomal Recessive Primary Microcephaly is a rare 
developmental anomaly characterized by a small head size 
with variable degrees of mental retardation in genetically 
predisposed children. We report three children who presented 
with microcephaly, psychomotor retardation, infantile spasms 
and hypsarrhythmia. All these children had mutations of the 
WDR 62 gene which contributed to microcephaly, mental 
retardation, and infantile spasms. Children who present with 
cryptogenic West Syndrome should be evaluated with clinical 
exome sequencing to rule out genetic causes for this childhood 
epileptic encephalopathy after exclusion of routine metabolic 
and infectious causes.

[What is known] Autosomal Recessive Primary Microcephaly 
is an autosomal recessive disease manifesting with 
hypsarrhythmia and epilepsy leading to psychomotor 
retardation, developmental delay and a poor scholastic 
performance.

[What is new] In the context of a child presenting with a 
phenotype of microcephaly and epileptic encephalopathy, 
clinical exome sequencing may be considered to detect genetic 
mutations that contribute to a small head size after infective 
and metabolic causes have been ruled out. In children who 
present with hypsarrhythmia, prompt treatment of epilepsy 
reduces the seizure burden and improves the cognitive outcome 
in affected children.

Case 1 was a 3-month old female, born to non-consanguineous 
parents [Figure 1a Pedigree chart], full-term normal vaginal 
delivery with an apgar of 8 at 1 minute and 8 at 5 minutes. 
Her birth weight was 2750 grams, head circumference 
32 cm [below the 10 th centile] and length 48 cm. At 3 
months of age, there was a delayed social smile, poor neck 

control and repeated jerks on awakening. On examination, 
baby was alert with ill sustained gaze, poor neck control, 
hypotonia and hyporeflexia. Serum lactate, ammonia and 
Toxoplasma, Rubella, Cytomegalovirus and Herpes virus 
IgG and IgM were negative. Tandem Mass Spectroscopy 
was normal. Interictal EEG [Figure 1b] consisted of a 
chaotic background rhythm with asynchronous high voltage 
slow waves, independent spikes and polyspikes suggestive 
of a hypsarrhythmia. MRI of brain [Figure 1c] was normal. 
Genetic studies: [Figure 1d] Clinical exome sequencing 
of the baby revealed a homozygous mutation in exon 30 
in WDR 62 gene [from C > A at c. 3878]. Baby received 
adrenocorticotrophic hormone, pyridoxine, and valproate. 
Follow up at 6 months of age revealed a global developmental 
delay and the encephalogram revealed a slow background 
activity with no epileptic discharges.

Case 2 was a female baby born to non-consanguineous parents 
by caesarian section at 37 weeks of gestation [Figure 2a 
pedigree chart]. Baby was appropriate for gestational age with a 
birth weight of 2500 gm, head circumference of 32 cm [below 
the 10 th centile] and length 49 cm with no dysmorphisms. 
She had a delayed cry at birth with an Apgar of 8 at 1 minute 
and 8 at 5 minutes. At 2 months of age, there was poor eye 
contact, delayed social smile, and poor neck control. There 
was a generalized hypotonia. Serum lactate, ammonia and 
Toxoplasma, Rubella, Cytomegalovirus and Herpes virus 
IgG and IgM were negative. Tandem Mass Spectroscopy 
was normal. Interictal EEG [Figure 2b] revealed a chaotic 
background admixed with frequent asynchronous high voltage 
slow waves, multifocal spikes and polyspikes suggestive of 
a hypsarrhythmia. MRI of brain [Figure 2c] was normal. 
Genetic studies [Figure 2d] Electrophoregram of the child 
revealed a homozygous mutation G > A at c. 1535 in exon 30 of 
WDR 62 gene. Patient received adrenocorticotrophic hormone, 
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sodium valproate and clonazepam. At 6 months follow up, 
baby had infrequent spasms with global developmental delay. 
Electroencephalogram showed slowing of the background 
activity with occasional spikes.

Case 3 was an 8-month-old boy born, full-term, normal 
vaginal delivery to non-consanguineous parents [Figure 3a 
pedigree chart]. Apgar at birth was 8 at 1 minute and 10 at 

5 minutes. Birth weight was 2300 gm, head circumference 
33 cm [below the 10 th centile] and length 47 cm. Baby 
developed neonatal seizures and subsequently there were 
delayed motor milestones. At eight months of age, there were 
clusters of epileptic spasms with a global developmental 
delay. On examination there were no facial dysmorphisms, 
there was head lag with hypotonia and hyporeflexia. Serum 

Figure 1: 1a. Case - 1: Pedigree chart of the family. 1b. Case - 1: Interictal EEG at 3 months - chaotic delta and theta background rhythm admixed 
with asynchronous high voltage slow waves, spikes and polyspikes. No sleep transients are seen. 1c. Case - 1: MRI Brain T2 sequence at 3 months 
is normal. 1d. Case - 1: [1 & 2] Whole exome sequencing revealed a heterozygous mutation at c. 3878 C > A in the father and the mother in exome 
30 of the WDR 62 gene.[3] Electrophoregram of the affected child showed a homozygous mutation at c. 3878 C > A in exome 30 of the WDR 62 gene

dc

ba

Figure 2: 2a. Case - 2: Pedigree chart of the family. 2b. Case - 2: Interictal EEG at 2 months - chaotic background with high voltage slow waves, multifocal 
spikes and polyspikes. Attenuation of the background activity follows an epileptic spasm. 2c. Case - 2: MRI Brain FLAIR at 2 months is normal. 2d. 
Case - 2:[1] Partial electrophoregram of the affected mother showing a heterozygous change from G > A at c. 1535 in exon 30 of WDR 62 gene.[2] 
Electrophoregram of the child showing a homozygous mutation G > A at c. 1535 in exon 30 of WDR 62 gene.[3] Father did not show any mutation
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ammonia, lactate, Toxoplasma, Rubella, Cytomegalovirus, and 
Herpes virus IgG and IgM were negative and Tandem Mass 
Spectroscopy was normal. Interictal EEG [Figure 3b] consisted 
of a high voltage, chaotic, asynchronous, disorganized 
background with multifocal spikes, polyspikes, and slow 
waves in both hemispheres. MRI of brain showed hypoplasia 
of the corpus callosum [Figure 3c]. Genetic studies [Figure 3d] 
Electrophoregram revealed a heterozygous mutation c. 1684 
C > G in exome 13 of the WDR 62 gene in the baby. Patient 
received adrenocorticotrophic hormone, sodium valproate, 
and clonazepam. At 1 year follow up, there was psychomotor 
developmental delay with delayed speech and motor skills. 
A repeat electroencephalogram revealed a slow background 
rhythm with multifocal spikes.

Severe microcephaly is a term coined for a head circumference 
more than 3 standard deviations below the mean in addition 
to a height and weight at a similar percentile.[1] Primary 
microcephaly is a static developmental anomaly with a 
decrease in the number of neurons at the time of birth while 
secondary microcephaly which develops after birth is a 
progressive neurodegenerative condition with a reduction in 
the dendritic processes and synaptic connections.[2]

There are twenty-five MCPH genes expressed in the 
neuroepithelium of the fetal brain.[3,8] A loss of DNA repair 
genes results in apoptosis of neurons during neurogenesis 
and a reduction in the cerebral cortical neurons during 
embyogenesis.[3,4] The WDR 62 gene is located at the MCPH 2 
locus at chromosome 19q13.12 with 32 functional exons 
and a genomic size of 50230 bp.[4-6] WDR 62 is expressed 
in the neuronal precursor cells where it plays a role in cell 

proliferation, spindle organization, neuronal migration, and 
regulation of neocorticogenesis.[5,6] Patients with the WDR 
62 genetic mutation have an intellectual disability, language 
impairment, and epilepsy.[4-6] The electroencephalographic 
findings in affected infants are that of hypsarrhythmia while 
in older children there is background slowing with multifocal 
spikes.[7,8] MRI of the brain can be abnormal in cases of 
WDR 62 mutation.[8] Treatment includes the management 
of hypsarrhythmia with adrenocorticotrophic hormone, 
anti-epileptics, and a ketogenic diet.[8,9]

Autosomal recessive primary microcephaly is a static 
developmental abnormality affecting 0.14% of neonates. 
In the presence of unexplained microcephaly with classical 
clinical features, the general practice is to do a clinical exome 
sequencing of the parents to rule out known genetic mutations. 
Genetic counseling and carrier testing will help in reducing the 
incidence of MCPH in the affected population.
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Figure 3: 3a. Case - 3: Pedigree chart of the family. 3b. Case - 3: Interictal EEG at 8 months of age - high voltage, asynchronous, background superimposed 
with multifocal spikes, polyspikes, and slow waves. 3c. Case - 3: MRI Brain T2 sequence at 8 months: Complete agenesis of the Corpus Callosum. 
3d. Case - 3:[1] Electrophoregram of affected baby shows a heterozgous missense mutation C > G at c. 1684 on exon 13 of WDR 62 gene.[2] 
Electrophoregram of father is normal.[3] electrophoregram of the mother shows a heterozygous mutation C > G at c. 1684 on exon 13 of WDR 62 gene
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Progressive Multifocal Leukoencephalopathy as the Initial 
Presentation in an Apparently Healthy Child

Dear Sir,

Progressive multifocal leukoencephalopathy (PML) is a rare 
demyelinating disorder of central nervous system caused 
by reactivation of JC polyomavirus in immune-suppressed 
states. It is usually seen in individuals with HIV infection, 
hematological malignancies, post-transplant recipients, and 
secondary to use of immunomodulators drugs.[1] PML is 
extremely rare in children due to the low seroprevalence of 
JC virus in the young.[2] Usually, it is seen in children with 
diagnosed HIV infection.[3] We report a rare occurrence of 
PML as the presenting feature of HIV infection in a child. 
A 10-year-old previously normal boy presented with a history 
of horizontal double vision on looking toward right since 1 
month. A week later, he developed difficulty in walking with 
frequent falls and weakness in right upper limb. His parents 
also reported poor concentration, hyperactivity, and decline in 
school performance. There was no history of seizures, vision or 
hearing impairment, abnormal movements, sensory loss, and 
bladder or bowel involvement. There was no preceding history 
of fever, headache, vomiting, rash, or head trauma. He had been 
adopted at 3 months of age. The birth and perinatal details were 
unknown. His biological mother had expired 1 month after 
delivering the child. His developmental milestones had been 
age appropriate and was apparently well till the current illness.

Examination revealed an alert, thin built boy, with stable vitals 
and weight 18 Kg (<-3 SD), height 120 cm (<-3 SD), and BMI 
12.5 (<-3 SD). Neurological examination revealed reduced 
attention span but preserved recent and remote memory 
with cerebellar dysarthria. He had right lateral rectus palsy 

with normal fundus examination. His gait was ataxic with 
hypotonia of all four limbs. Cerebellar signs were positive 
bilaterally (right > left). Rest of the examination revealed no 
abnormalities.

Investigations showed normal hemogram and routine 
biochemical profile. MRI brain revealed ill-defined asymmetric 
hyperintense signal changes involving the medial aspect of 
bilateral cerebellar hemispheres (right > left), vermis, and 
middle cerebellar peduncles without mass effect or contrast 
enhancement [Figure 1]. Based on the MRI findings, the 
possibilities of inflammatory demyelination or PML were 
considered. CSF study showed normal cells and protein 
with absence of oligoclonal bands. The serology for 
anti-neuromyelitis optica (NMO) aquaporin 4 and anti-myelin 
oligodendrocyte glycoprotein (MOG) antibody was negative. 
The HIV antibody test was reactive with HIV Virus RNA 
level of 64365 copies/mL and CD4 T cell count of 28 cells/µL 
(ref range: 423–1724 cells/µL). Parental HIV testing was 
nonreactive. The CSF tested positive for JC virus by PCR 
testing. A detailed review for risk factors did not reveal any 
history of unsafe injections, intravenous drug abuse, blood 
transfusions, or sexual abuse.

The child was diagnosed as having HIV infection with 
acquired immunodeficiency syndrome (AIDS) with 
PML. He was started on highly active antiretroviral 
therapy (HAART) along with supportive care. He continued 
to worsen after starting HAART with deteriorating 
gait, speech, and swallowing difficulties and ultimately 
became nonambulatory over next 6 weeks. In view of the 
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