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intracranial anomalies
Hydrocephaly
Dilatation of ventricular system secondary to an increase in the amount of CSF.
Effects of hydrocephalus include flattening of parenchyma, intraparenchymal
effusions which cause demyelination and brain damage.

CLASSIFICATION OF HYDROCEPHALUS
Aqueductal stenosis .....................43%
Hydrocephalus caused by narrowing of the
aqueduct of Sylvius (4th ventricle outflow). May
result from an inflammatory process or a
developmental anomaly.

Communicating hydro..................38%
Dilatation of the all ventricles and subarachnoid space
caused by an obstruction to CSF flow outside the ventricular
system. Etiology is unknown in most cases. A mechanical
obstruction outside the ventricular system or an impaired
reabsorption mechanism of CSF leads to fluid collections
and ventriculomegaly.

Dandy-Walker........................12%
(See section below)

Idiopathic......................... 7%
Cause unknown.

Filly's Rule
If the atrium of the lateral ventricle and the cisterna magna both measure less that or

equal to 10mm, there is a 95% negative predictive value for ANY central nervous system
anomaly.

In this example, both lateral ventricular atrium and
cisterna measure 10mm. This is normal.
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SONOGRAPHIC FINDINGS:
1st trimester:
CSF seen in lateral ventricle totally surrounding

and compressing choroid plexus.

2nd/3rd trimester:
Normal ventricular configuration, just dilated
Presence of excess fluid in lateral ventricles with an axial atrial

measurement exceeding 10mm.
Dangling choroid plexus
Observe brain echogenicity. Dense texture may suggest intrauterine

infection.
Associated sonographic findings may include: polyhydramnios,

abnormal fetal lie, hepatomegaly and fetal ascites with associated
infection, meningomyelocele, other intracranial abnormalities including
Dandy-Walker, encephalocele, intracranial tumor.

Hydranencephaly
Total or near total absence of cerebral hemispheres with
normally developed meninges and skull. Cerebellum
and midbrain, including basal ganglia are intact.

EMBRYOLOGY: unknown. Hypotheses include:
Intrauterine infarction secondary to bilateral
ICA occlusion or malformation.
Primary agenesis of neural wall.

Axial sonogram
demonstrating: Lemon sign,

dilated ventricular atrium,
dependent choroid

Axial sonogram: bilateral
dilated ventricular atria and

frontal horns (arrow),
dependent choroids.

Sagittal MRI demonstrate absence
of cerebral parenchyma with

fluid-filling of the cerebral fossae.
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SONOGRAPHIC FINDINGS:
Water, no brain
Macrocephaly
Large anechoic areas in cranial vault surrounding midbrain and basal

ganglia
Absent falx and cortical mantle
Variable presence of 3rd vent
Tentorium separating a normal posterior fossa from anterior and

middle cranial fossae
Polyhydramnios
Occasionally small portions of occipital lobes.

Holoprosencephaly
Abnormality of forebrain diverticulation
leading to a single large midline
ventricle. Spectrum of pathologic findings
include:

ALOBAR: holoprosencephaly: (most
severe) large single cavity with
minimal amount of cerebral tissue
surrounding it, fused thalami, and a
facial syndrome with hypotelorism,
and other craniofacial anomalies.
SEMILOBAR holoprosencephaly:
more cerebral tissue present, occipital
lobe present. Associated cleft palate
and cleft lip.

Coronal sonogram of a 1st

trimester fetus
demonstrating fluid filling of

cranial fossae outlining
midbrain.

Coronal sonogram in a
second trimester fetus

demonstrating
macrocephaly, fluid-filled

cranial fossae outling
thalamus (arrows)
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SONOGRAPHIC FINDINGS:
Fetal cranium appears as a large cystic space with a mantle of

peripheral cerebral tissue
Presence of a single midline ventricle (holoventricle)
Craniofacial abnormalities including: proboscis, severe hypotelorism,
cyclopia (“the face predicts the brain”)

Appearance varies with severity of malformation

PORENCEPHALY
The presence of cystic areas within the cerebral parenchyma.
ETIOLOGY: believed to be the result of lysis of in utero intracranial hemorrhage
or cystic encephalopathy.

SONOGRAPHIC FINDINGS:
Simple cystic structures within the cerebral parenchyma

Coronal sonogram
demonstrating fluid filling of

a midline holoventricle.
Cerebral parenchyma

surrounds the fluid
collection.

Sagittal sonogram through
the fetal face demonstrating
craniofacial abnormalities

including a proboscis.

Sonograms of a neonatal brain with frontal lobe porencephaly.
Right: sagittal section
Left: coronal section
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DANDY WALKER
SYNDROME
Characterized by:

Posterior fossa cyst continuous
with 4th vent.
Posterior fossa enlargement
Cerebellar vermian dysgenesis

EMBRYOLOGY: thought to be due to failure of vellum medullare to regress
combined with cerebellar cleft malformation and failure of the cerebellar
commissure to develop into the vermis. Causes obstruction of 4th ventricle
outflow and subsequent cystic enlargement of posterior fossa.

SONOGRAPHIC FINDINGS:
large midline cystic structure in posterior fossa which is enlarged

4th vent.
Enlargement of posterior fossa. (DW in images below)
Cerebellar hemispheres may be separated and flattened.
 Associated with polyhydramnios.
 Hydrocephalus
 Differentiated from subarachnoid cyst by contiguity with 4th vent.

Choroid plexus cysts
The presence of simple cysts within the choroid plexus.
Significance is an infrequent association with aneuploidy
(specifically Trisomy 18). When cysts are found in a
patient who has not had genetic work-up, follow-up is
recommended.

lv = lateral ventricle
3 = 3rd ventricle

T = tentorium
cs = cervical spine

fh = frontal horns of
lateral ventricle
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Choroid plexus papillomas
A benign tumor of the choroid plexus. Most frequently unilateral and occur at the
level of the atrium of the lateral ventricle. They are frequently associated with
hydrocephalus.

SONOGRAPHIC FINDINGS:
Demonstration of a solid mass within the lateral ventricle
Hydrocephalus

Microcephaly
Occurs 1:6,200 - 1:8,500 births. Small head greater than 3 standard deviations
below normal.

EMBRYOLOGY: include craniosynostosis, inherited factors, chromosomal
abnormalities including trisomies, exposure to environmental teratogens.

SONOGRAPHIC FINDINGS:
Small BPD (other parameters are normal),
Decreased abdominal/head ratio
Poor cranial growth on serial sonograms
Abnormal intracranial architecture.
Associated with intrauterine infections.

Agenesis of the corpus callosum
Absence of the corpus callosum resulting from a chromosomal abnormality or a
chromosomal translocation. May be complete or partial and is frequently
associated with other anomalies and/or syndromes.

SONOGRAPHIC FINDINGS:
Absent cavum septi pellucidi
Lateral ventricles displaced upward and outward
Enlarged occipital horn
Upward displacement of the lateral ventricles
3rd ventricle displaced superiorly

3 = 3rd ventricle
oh = occipital horn
lv = lateral ventricle

(body)
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Helpful hints

Intracranial tumors
Rare occurrence. May be cystic, solid or complex. Many histologic types of
tumors exist such as: epidermoid, germinoma, dermoid (teratoma),
craniopharyngioma, etc.

SONOGRAPHIC FINDINGS:
loss of normal intracranial architecture
Presence of a space occupying lesion with changes in normal

anatomic structures and anatomic relationships
Histologic diagnosis cannot be made with ultrasound

Differentiating intracranial abnormalities can be simplified by using the following
algorithm:

Cystic Abnormalities

Hydrocephaly Normal ventricular morphology,
Just enlarged

Hydranencephaly
No ventricular morphology,
No cerebral tissue present

Holoprosencephaly Single midline ventricle,
Cerebral tissue present

Dandy Walker
Posterior fossa, midline
symmetric cystic structure

Subarachnoid cyst
Posterior fossa, unilateral
symmetric cystic structure

Focal echogenic
mass in fetal
cerebellum.
(teratoma)

Multiple focal echogenic lesion in the fetal head. CDI
demonstrates hypervascularity typical of
malignancies. (glioblastoma multiforme)


