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Abstract: Macrocephaly, increased intracranial pressure, and

hydrocephalus are common related conditions that lead to cross-

sectional imaging of the infant and young child. Imaging plays a

central role in establishing the diagnosis and guiding disposition and

treatment of these patients. In this review, a general overview is

provided, and the more common causes of hydrocephalus are

presented, including posthemorrhage, postinfection, developmental

malformations, and masses. Imaging guidelines are also outlined for

initial evaluation and follow-up, along with a discussion of the

imaging features of shunt malfunction.
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Macrocephaly (MC), increased intracranial pressure
(ICP), and hydrocephalus (HC) are common related

conditions that lead to cross-sectional imaging of the infant
and young child. Imaging plays a central role in establishing
the diagnosis and guiding disposition and treatment of these
patients. In this review, a general overview is provided, and
the more common causes of HC are presented, including
posthemorrhage, postinfection, developmental malforma-
tions, and masses (Tables 1, 2). Imaging guidelines are also
outlined for initial evaluation and follow-up, along with a
discussion of the imaging features of shunt malfunction.

MACROCEPHALY
Macrocephaly is defined as a head circumference more

than 2 SD above the mean. Common causes of MC include
familial megalencephaly (larger-than-normal brain mass),
benign extracerebral collections of infancy (BECC) and HC.
Macrocephaly without HC may also be seen in some genetic,
metabolic, and dysplastic syndromes, or may be caused by
tumors and cysts, pseudotumor cerebri, or subdural collec-
tions (eg, hematomas, hygromas).1 Evaluation of head growth
rate (ie, serial head circumferences) along with assessment of
developmental milestones, perinatal history, and signs of ICP
is important for differential diagnosis, urgency of imaging,
and radiological interpretation.2

Macrocephaly with normal growth rate and normal
neurological examination is reassuring and is characteristic of
benign megalencephaly, which is usually familial. Dysplastic

megalencephaly is often associated with developmental
delay, seizures, a neurocutaneous syndrome (eg, neurofibro-
matosis), a genetic syndrome (eg, Soto syndrome), hemi-
megalencephaly (Fig. 1), or elevated venous pressure (eg,
achondroplasia) (Fig. 2). Macrocephaly from Brebound[ or
Bcatch-up[ brain growth occurs in the thriving infant after
prematurity or after a period of deprivation or serious illness.
Familial, dysplastic, and rebound types of MC may manifest
mild to moderate degrees of ventricular or subarachnoid
space dilatation.3Y5

MC and accelerated head growth without elevated
pressure and with normal neurological exam may occur as
nonprogressive subarachnoid space dilatation with or without
ventricular enlargement. This pattern is most commonly
referred to as BECC, but has also been termed as Bbenign
enlargement of the subarachnoid spaces,[ Bbenign infantile
HC,[ and Bbenign external HC.[1,3Y7 The cause is unknown,
but it may be related to delayed development of parasagittal
dural channels responsible for cerebrospinal fluid (CSF)
resorption in young children (who have few arachnoid villi).
Accelerated head growth may continue until 12 to 18 months
of age and then usually stabilizes as a form of megalence-
phaly. Imaging features of BECC include normal to mildly
enlarged lateral and third ventricles and symmetric enlarge-
ment of the frontal subarachnoid spaces, interhemispheric
fissure, and Sylvian fissures (Fig. 3).4 These extracerebral
collections must be differentiated from subdural collections.
On magnetic resonance imaging (MRI), the visualization of 2
layers of differing signal intensity or of abnormal signal
intensity related to blood products, rather than CSF, is helpful
to identify subdural collections (Fig. 4).5 The presence of
bridging cortical draining veins extending through an extra-
axial collection is supportive of, but not specific for, the
subarachnoid space.7 Infants with BECC may be at increased
risk of subdural hematoma, spontaneously or from minor
trauma, resulting from the stretching of cortical veins.6,8

MC with accelerated head growth due to progressive HC
is usually associated with signs of ICP and often with declining
milestones. The exception may be an infant or child with
preexisting brain injury such as the premature infant with HC
from intraventricular hemorrhage and coexistent periventricular
leukomalacia (PVL). Other causes ofMCwithmegalencephaly,
hydrocephaly, or craniomegaly (enlarged calvarium) include
lipid storage disease, leukodystrophies, cranial dysplasias, and
marrow hyperplasia secondary to chronic hemolytic anemia.

INCREASED ICP
Symptoms and signs of ICP, depending on age, include

MC, accelerating head circumference, full or bulging
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