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Infant macrocephaly: not always an ominous sign
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Hydrocephalus, Benign external hydrocephalus (BEH) is a classically self-limited condition, characterized by macrocephaly in children
Megalencephaly, associated with radiological findings of increase in volume of the subarachnoid space, which may cause ventricular
Cephalometry, dilation. We report the case of a 19-month-old infant with macrocephaly, mild neurodevelopmental delay, and typical
Child Development. neuroimaging findings. We stress out the importance of early BEH diagnosis in pediatric clinical practice, emphasizing
that macrocephaly is not necessarily an ominous signal.
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Benign external hydrocephalus (BHE), also known as
benign subdural effusion, benign subdural collection or benign
enlargement of the subarachnoid space, is characterized by
increased head circumference (HC) combined with typical
neuroimaging findings*2. It has an incidence of around 0.4
per thousand live births, with a higher prevalence in males?.

The word “benign” reflects the classic view of
conceptualizing this condition as self-limiting and pau-
cisymptomatic that occurs in infants with spontaneous
resolution during preschool and school age?3. Patients are
usually asymptomatic, however the clinical picture may
eventually include: dilated scalp veins, mild hypotonia, mild
neuropsychomotor developmental delay and intellectual
disability**®. In some cases, the delay in motor develop-
ment decreases and disappears within the first four years
of life2. Macrocephaly (by definition, an increase in head
circumference above two standard deviations from the
mean) can be present at birth or appear during the first
years of life, especially in the first year®2.

Cranial neuroimaging findings, whether transfon-
tanellar ultrasound (TFUS), computed tomography (CT) or
magnetic resonance imaging (MRI) of the skull, include:
enlargement of the subarachnoid space (especially frontal),
increased interhemispheric distance and normal or slightly
enlarged ventricles”®.

HEB is an uncommon disease and little known by pe-
diatricians. The objective of this case report is to describe
the importance of the pediatrician’s recognition of BHE,
as well as to know its clinical manifestations, emphasizing
that macrocephaly is not always an ominous clinical sign.

A female infant aged 19 months was brought to the
pediatric neurology ward after an enlarged head circumfe-
rence was observed during a visit to the pediatrician when
she was aged 18 months.

The child lives in a rural area in the State of Piaui, in
a town called Luis Correia. Her skin is brown, she was born
vaginally at 38 weeks of gestation showing good vitality
signs, with 1-minute and 5-minute Apgar scores of 8 and 10,
and weighing 3.1kg. Her length and head circumference at
birth were 49cm and 35.5cm, respectively. Her 24-year-old
mother had had two pregnancies before and no miscarria-
ges. She had been to four prenatal appointments and had
negative serology for congenital infections.

The infant had mild neurodevelopmental delay. She
acquired head control at the age of six months, was able
to sit with support when she was eight months old and
unsupported at the age of 12 months, waived goodbye
when she was 16 months old, and learned her first words
(“mama” and “no”) and how to walk by herself at the age
of 18 months.
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Although a pediatrician had been following her at a
Basic Healthcare Clinic, measurements of her head circu-
mference had been recorded only twice: 35.5 cm at birth
(P95-P97) and 48cm (>P97) when she was 12 months old.
Except for macrocephaly evidenced by a head circumferen-
ce of 50.5cm (>P97, Figure 1), her neurologic findings were
normal. She had no tegumental alterations. Her fontanelles
were closed, muscle tone was adequate, and tendon refle-
xes were normal. A skull MRI showed enlargement of the
frontal subarachnoid spaces, and a broad interhemispheric
fissure with normal ventricles consistent with idiopathic
external hydrocephalus (Figure 2).

Macrocephaly is defined as a head circumference
above two standard deviations for an individual’s age, sex,
and body size based on standardized growth charts. It is
one of the main causes of referral to a pediatric neurology
service. Underlying causes include hydrocephalus (buildup
of fluid inside the skull), megalencephaly (abnormally
large brain), increased skullcap thickness, and brain he-
morrhage®®.

Enlarged head circumference may be connected to
potentially severe conditions such as BEH, as seen in our
patient. Therefore, macrocephaly should not always be
perceived as an ominous sign in clinical practice. Some
authors found that the presence of developmental delay
and focal neurologic signs are relevant in the assessment
of children with macrocephaly®.

Figure 1. World Health Organization’s standardized head circumference
growth chart.



Figure 2. Magnetic resonance images of the brain, axial FLAIR (A), sagittal T1 (B), axial T2 (C), coronal T2 (D), showing
enlargement of the frontal subarachnoid spaces (arrowhead), a broad interhemispheric fissure (arrow) with normal lateral

ventricles.

It is important to note that macrocephaly seconda-
ry to BEH may be present from birth or develop later on,
particularly during the first year of life. Neonates without
macrocephaly that develop BEH usually have a head circu-
mference above the 90 percentile within the first months
of life, which in itself is an important clinical sign in the
identification of the condition?.

A study carried out in Norway reported that infants
were on average younger (mean age of 7.3 months) than
our patient at the first appointment with a specialist phy-
sician. This may be explained by the comparatively lower
levels of access to healthcare in Brazil'. Although classically
described as an asymptomatic condition, 17.6% of the pa-
tients with BEH may present with mild neurodevelopmental
delay, as the patient described in this article. Other signs
and symptoms that may occur less frequently include dila-
ted scalp veins, hypotonia, vomiting, irritability, epilepsy,
and intellectual disability*>®1%1 |t has been postulated
that the pathophysiology of BEH involves an imbalance
between the production of cerebrospinal fluid (CSF) in
the choroid plexus and CSF resorption in the arachnoid
granulations, leading to the accumulation of fluid in the
subarachnoid space??.

Support workup includes transfontanellar ultra-
sound and head CT and MRI. In our patient, frontal suba-
rachnoid space enlargement and a broad interhemispheric
fissure viewed on MRI corroborated a diagnosis of idiopa-
thic benign external hydrocephalus and were in agreement
with the literature®7#10,

Pediatricians must be aware of the causes of ma-
crocephaly, one of which is BEH. Macrocephaly should
not always be seen as an ominous sign, particularly in the

absence of risk factors such as neurodevelopmental delay
and focal neurologic signs. Additional studies are needed
to further the knowledge about this condition and its pa-
thophysiology, along with long-term patient follow-up data
and prognostic factors.
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