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Case Report / Olgu Sunumu

Cystic Encephalomalacia and Infantile Spasm as a
Complication of Transient and Mild Hyperinsulinemic
Hypoglycemia

Gecici ve Hafif Hiperinsilinemik Hipogliseminin Komplikasyonu Olarak
Kistik Ensefalomalazi ve Infantil Spazm
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ABSTRACT

Although it is known that hypoglycemia could cause severe negative effects
on brain development and also infantile spasm, it has not been reported that
transient hyperinsulinemic hypoglycemia, which spontaneously improves over
a short time, may cause infantile spasms. Infantile spasm is a disorder of early
childhood typically seen in the first year of life, characterized by the occurence
of sudden, brief, generally bilateral and symetric motor spasms of the muscles
of the trunk, neck and limbs. Infantile spasms are classified as idiopathic or
symptomatic. The most common form symptomatic infantile spasms is due to
prenatal, perinatal or postnatal insults. A 3140 g, full-term baby was admitted
with poor sucking and feeding difficulty on the postnatal second day. The
patient was followed-up with the diagnosis of hyperinsulinemic hypoglycemia
and intravenous glucose infusion (15 mg/kg/min) was administered, but
due to the persistence of hypoglycemia, diazoxide treatment was initiated.
Hypoglycemia was not observed under diazoxide treatment and the drug was
gradually decreased; treatment was terminated on the 215t day. The patient
was continuously normoglycemic during follow-up and admitted with flexor
spasms on the 45t day. A modified hypsarrhythmia pattern was detected
in the electroencephalography. On cranial magnetic resonance imaging,
diffuse cystic encephalomalacia areas were observed in the temporoparietal
white and gray matter. The convulsions were not completely controlled with
adrenocorticotropic hormone and vigabatrin treatments. Topiramate and
valproate were administered, by which convulsions were partially controlled.
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Hipogliseminin beyin geligimi Uzerine olan olumsuz etkileri ve infantil
spazma neden olabilecegi iyi bilinmekle birlikte, kisa siirede ve spontan
olarak iyilesen hiperinsiilinemik hipogliseminin infantil spazma neden
olabilecegi bildirimemistir. Infantil spazm genellikle yasamin ilk yilinda
ortaya gikan, gdvde, boyun ve bacak kaslarinin ani, kisa siireli ve genellikle
bilateral simetrik motor spazmlari olarak tanimlanir. En sik gériilen formu
olan semptomatik infantil spazm prenatal, perinatal ve postnatal olayalara
bagli ortaya cikar. Zamaninda 3140 gram olarak dogan bebek postnatal
ikinci gtintinde zayif emme ve beslenme giigligii yakinmalari ile getirildi.
Hiperinstilinemik hipoglisemi tanisi konan ve intraventz glukoz inflizyonuna
(15 mg/kg/dk) ragmen hipogisemisi devam eden olguya diazoksit baglandi. Bu
tedavi ile hipoglisemisi gdzlenmeyen olgunun diazoksit dozu kademeli olarak
azaltilarak 21. giinde kesildi. lzlemde stirekli normoglisemik olan bebek 45.
gtinde flekstr spazmlar nedeni ile basvurdu. Elektroensefalografide madifiye
hipsartimi paterni saptandi. Kraniyal manyetik rezonans goriintilemede
temperopariyetal beyaz ve gri cevherde kistik ensefalomalazik alanlar
gozlendi. Adrenokortikotropik hormon ve vigabatrin tedavileri ile ndbetleri
kontral altina alinamayan olguda topiramat ve valproat tedavilerinden kismi
fayda goraildi.
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Introduction

Hyperinsulinemic hypoglycemia (HH) is the most common
cause of persistent hypoglycemia in infants posing significant
risk of permanent brain damage (1). Hyperinsulinism inhibits
glycogenolysis, gluconeogenesis, lipolysis, ketogenesis and
leads to a lack of alternative fuels available for brain function
(2). The brain is quite sensitive to the negative effects of
hypoglycemia, and as such, cerebral palsy and epilepsy due
to hypoglycemia are observed (3).

Infantile spasms are a rare form of epilepsy that usually
begins in children younger than one year, characterized by
a sudden, generally bilateral and symmetric contractions
of the muscles of the neck, trunk, and extremities (4).
The onset is typically in infancy, and associated interictal
electroencephalograms (EEGs) show a chaotic high voltage
pattern called hypsarrhythmia, although this can vary (5).
Approximately 15% of the cases are idiopathic, and the rest
are symptomatic. The symptomatic cases are associated with
several prenatal, perinatal, and postnatal factors (including
hypoglycemia), tuberous sclerosis, structural brain lesions,
chromosomal abnormalities, or single gene defects (2).

Although it is known that hypoglycemic brain injury could
cause infantile spasms, the mechanism is not precisely
known. A total of six patients with HH-related infantile spasms
were reported in two different articles in the literature (2,6). In
these patients, the common characteristic was the necessity
of medical treatment in HH and the development of infantile
spasms following a certain latent period. The present case
report presents an infant who was diagnosed with HH in the
neonatal period and developed infantile spasms and cystic
encephalomalacia, although spontaneous remission of HH
developed in a short period.

Case Report
A 3140 g, male, full-term infant, who was born through

normal spontaneous vaginal delivery after an uncomplicated
pregnancy and who had appearance, pulse, grimace, activity,

respiration scores of 8 and 9 at the first and fifth minutes,
respectively, was admitted with poor sucking and feeding
problems on the postnatal second day. The patient was
hospitalized, as the venous blood glucose level at admission
was 29 mg/dL. There was no consanguinity between
the mother and the father. On physical examination, the
body weight was 3185 g (25-50p), height was 85 cm
(25-50p), and head circumference was 34 cm (50p). The
systemic examination was normal. Intravenous glucose was
administered as bolus to treat hypoglycemia and there was a
requirement of glucose infusion at 15 mg/kg/minimum during
follow-up. Phenobarbital was initiated to treat tonic-clonic
convulsions. The patient’s serum insulin level was 13.7 g/dL
and urine was negative for ketone during hypoglycemia. As
the blood glucose level increased with glucagon treatment,
the case was diagnosed with HH. Serum growth hormone,
cortisol and plasma ammonia levels were normal. Diazoxide
treatment was initiated at 15 mg/kg/day, and as hypoglycemia
improved after the postnatal fifth day, intravenous glucose
infusion was terminated, and total enteral feeding was
started. The EEG during this period was within normal limits
according to the age. As the venous glucose levels were high,
diazotize treatment was terminated on the postnatal 21st day
and the patient was discharged on phenobarbital treatment
due to the absence of hypoglycemia in the follow-up.

At 2.5 months of age the patient developed infantile
spasms with 2-3 clusters per day which were not associated
with hypoglycemia (Figure 1). Physical examination revealed
microcephaly (head circumference 35 cm) and the EEG
was abnormal with epileptiform discharges consistent with
hypersencron/modified hypsaritmia (Figure 2). The cranial
magnetic resonance imaging (MRI) revealed large cystic
encephalomalacia areas in which there was thinning and
hyperintensity in the adjacent cortex in the perirolandic
area in both the parieto-occipital and frontal lobes, primarily
concentrated in the parieto-occipital area. A diffuse intensity
increase was observed in the subcortical and deep white
matter adjacent to this area in T2A images (Figure 3).
No diffusion restriction was observed in the diffusion
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Figure 1. Continous glucose montioring system of the patient showed normoglycemia (each curve color represents a separate day)
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weighted images. The findings were thought to be related
to hypoglycemic brain injury. Serum uric acid level, plasma
amino acids, carnitine-acy! carnitine profile, ammonium level
(91 ug/dL), cerebrospinal fluid analysis, and urine organic acid
levels were normal. The infantile spasms did not respond to
vigabatrine or adrenocorticotropic hormone therapy and the
patient was commenced on valproate and topiramate, which
resulted in a slight reduction in seizures.
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Figure 2. An abnormal electroencephalogram with hypersencron/
modified hypsaritmia

Figure 3. Cranial magnetic resonance imaging findings of a 24-day-old
newborn. a-b) In the axial T1A images, there is increased intensity in
the cortical regions and deep sulcus, especially in the bilateral parieto-
occipital area, which is accompanied by tissue loss in the borders of
the bilateral frontal lobes

c-d) In the sagittal and axial T2A images, there is cystic
encephalomalacic changes in the bilateral parieto-occipital region and
diffuse increase in the intensity in white matter

Discussion

Hypoglycemia is an important cause of brain damage
that particularly affects the neonate and infant (7). In 1994,
Spar et al. (8) first reported prominent thinning in the cerebral
cortex and prominent involvement in the parieto-occipital
lobes in isolated neonatal hypoglycemia. Brain damage
usually involves the white matter of the posterior regions,
but the basal ganglia and cortex may also be affected
(9,10). It has been reported that the posterior white matter
is primarily affected in hypoglycemia developing within
the first six months of life, whereas the basal ganglion
and cortex are affected more in hypoglycemia developing
after six months (7). In cranial MRI, hyperintense lesions,
gliosis, cortical atrophy, and cystic encephalomalacia could
be observed in the white matter in T2/fluid attenuation
inversion recovery sequence (11,12). In the present case,
the presence of posterior white matter involvement and
cystic encephalomalacia were found to be consistent with
the literature.

The incidence of epilepsy following symptomatic neonatal
hypoglycemia is greater than 50% and the most frequent type
of epilepsy is focal occipital epilepsy (13-15). Hypoglycemia is
a known cause of infantile spasms, but the mechanism of how
hypoglycemic brain injury causes infantile spasms is unclear.
HH is a form of hypoglycemia that is associated with a high
risk of developmental delay, mental retardation, and epilepsy
(3). The unique biochemical profile (with insulin-inhibiting
glycogenolysis, gluconeogenesis, lipolysis, and ketogenesis)
observed in patients with HH renders the brain more
susceptible to injury in comparison with other hypoglycemic
states (2). The relationship of epilepsy and HH was defined
in hyperinsulinemia/hyperammonemia syndrome, which
develops as a result of a GLUDT gene mutation and is
typically characterized by generalized tonic-clonic convulsions
in these patients (16). In the literature, there are only a few
cases of normo-ammoniemic HH-related infantile spasms
and West syndrome. Camurdan et al. (6) reported the
development of West syndrome in a 6-month-old infant
who was diagnosed with HH and became normoglycemic
following diazoxide and nifedipine treatments. In the study of
Kumaran et al. (2) in which they examined the development
of infantile spasms in five cases with HH, they reported that
all of the cases had hypoglycemia during the neonatal period
and were diagnosed with HH. They stated that three patients
were treated with diazoxide and two patients were treated
with pancreatectomy, and infantile spasms developed 3-9
months later. Similar to the present case, the development
of infantile spasms after a certain latent period was found to
be consistent with the literature.

Conclusion
Findings from our case and other series highlight that

infantile spasms may be the presenting seizure in children with
a history of neonatal HH. In addition, although hypoglycemia
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was short lasting and not resistant, the development of
infantile spasms during the follow-up period demonstrated
that cases with HH should be followed-up in this respect. Our
clinical observations suggest that significant brain damage
that results in infantile spasms and poor neurodevelopmental
outcome can occur despite the early diagnosis of HH.

The present case report emphasized that even HH is
short-term and transient; (i) it could cause cerebral damage,
(i) it could present as infantile spasms in the late period,
and therefore, (iii) long-term follow-up is important for these
patients.
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