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P

renatal Hydrocephalus—A Book for Parents was
written by the Hydrocephalus Association, a national
nonprofit organization founded in San Francisco, Califor
nia, in 1983. Our mission is to provide support, education
and advocacy for families and individuals dealing with the
complex issues of hydrocephalus. Our goal is to insure that
families and individuals receive personal support, compre
hensive educational materials and access to ongoing quality
medical care.
This booklet is written for expectant parents with the in
tent of providing information about the diagnosis of prenatal
onset hydrocephalus. It is a companion piece to About
Hydrocephalus—A Book for Parents, which we also distrib
ute.
It is our firm belief that expectant parents dealing with
the often frightening and complex diagnosis of hydroceph
alus in utero (prenatal onset hydrocephalus) must become
educated about the condition in order to make informed
decisions regarding treatment and care. Unfortunately, while
improved imaging techniques have made in utero diagno
sis of hydrocephalus possible, accurate identification and
longterm prognosis are not yet perfected. With the under
standing that each case differs, the information presented
in this booklet is intended to give a general overview of the
condition without making judgments or recommendations
for individual care.
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What Is Hydrocephalus?
Hydrocephalus is an abnormal accumulation of cerebrospinal
fluid (CSF) within cavities called ventricles inside the brain.
CSF is produced in the choroid plexus, which is a collection
of tissue that rests within the ventricles. CSF surrounds the
brain and spinal cord, acting as a protective cushion against
injury. It carries nutrients and proteins to the brain while
carrying waste products away from surrounding brain tissue.
Under normal conditions, there is a balance between the
amount of CSF that is produced and the rate at which it is
absorbed. Hydrocephalus is caused most often by an ob
struction to the flow pattern of the CSF, but may also result
from a failure of CSF to be absorbed into the bloodstream.
Because CSF is produced continuously, when an interference
with absorption or flow of spinal fluid occurs, CSF will begin
to accumulate, causing the ventricles to enlarge and pres
sure to increase inside the head. When the blockage occurs
within the ventricular system, it is called noncommunicating
hydrocephalus. If the blockage occurs in the subarachnoid
space (outside the ventricles), it is called communicating
hydrocephalus, meaning that the ventricles remain open and
communicate with each other and the subarachnoid spaces,
but CSF can’t be fully absorbed into the bloodstream.

How Is Hydrocephalus Treated?
Shunting is the most common treatment for hydrocephalus.
A shunt system—flexible tubing with a oneway valve—is
surgically placed in the ventricle to detour excess cerebro
spinal fluid from the points of accumulation into another
region of the body. In most cases, shunting successfully
controls hydrocephalus, but, unlike surgical procedures that
can cure a disease, the placement of a shunt does not cure
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hydrocephalus. Except in rare cases, hydrocephalus is a
lifelong condition.
The parts of a shunt are named according to where they are
placed in the body. The portion of the tube that is inserted into
the ventricles is called the ventricular catheter. If the tube is
placed into the peritoneal cavity (the abdomen), it is called a
peritoneal catheter. If the tube is placed into the first chamber
of the heart (the atrium), it is called the atrial catheter. A valve
placed underneath the skin of the scalp opens and closes to
control the CSF flow rate based on the pressure within the
system and to prevent backward flow of spinal fluid or blood
toward the ventricles. Depending on the particular nature of
your child’s hydrocephalus, the neurosurgeon will select a
valve pressure or flow rate to accommodate your child’s needs.

What Causes Hydrocephalus?
Hydrocephalus is caused by a variety of medical problems
including birth defects, in utero infections and malforma
tions within the brain. If hydrocephalus is present before or
at birth, it is called congenital hydrocephalus. Many cases
of congenital hydrocephalus are thought to be caused by a
complex interaction of genetic and environmental factors.
Aqueductal stenosis, the most common cause of congeni
tal hydrocephalus, is obstruction of the cerebral aqueduct,
the long, narrow passageway between the third and fourth
ventricles. It may result from narrowing or blockage of the
aqueduct by a web or band of tissue, or may be caused by
infection, hemorrhage or a tumor.
Myelomeningocele (or spina bifida), meaning “open spine,”
is a neural tube defect (NTD) that occurs during the first
trimester of pregnancy, when the fetus is first developing.
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Cerebrospinal fluid (CSF) circulatory pathway. The drawing shows
a view of the center of the brain. The solid arrows show the major
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(Reprinted from About Hydrocephalus—A Book for Parents)
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It is a birth defect that leads to incomplete closure of the
tissues and bone over the lower spine, and can affect the
development of the central nervous system (CNS). The cause
is unknown. The majority of infants with myelomeningocele
also have hydrocephalus from a malformation at the top of
the neural tube.
The Chiari II malformation is a downward displacement of
the cerebellum and brain stem through the opening at the
base of the skull. This malformation blocks the flow of the
CSF out of the fourth ventricle, producing hydrocephalus.
Chiari II, which is often associated with myelomeningocele,
can also affect the shape of other areas of the brain.
Tumors in children most commonly occur in the back of
the brain (the posterior fossa). As a tumor grows, it may
fill or compress the fourth ventricle, blocking the flow of
spinal fluid and causing hydrocephalus. Tumors also distort
the aqueduct and may cause obstruction of the aqueduct
or outflow of spinal fluid from the third to fourth ventricle.
Tumors anywhere in the ventricles can block CSF circula
tion and lead to hydrocephalus. Some tumors form from the
choroid plexus in the ventricles, causing hydrocephalus by
an overproduction of CSF.
Arachnoid cysts are membranes filled with CSF that can
occur anywhere CSF circulates. Some cysts are selfcon
tained, while others may be connected by a passageway to
the ventricles or subarachnoid space. They block or slow
CSF circulation and, if they occur in the pineal region and
compress the aqueduct, can cause hydrocephalus.
Dandy Walker syndrome is a complex change in the struc
ture of the cerebellum that occurs when the midline struc
tures of the cerebellum fail to develop and the fourth ventricle
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is enlarged. It can be associated with abnormal development
of other parts of the brain.
It is important to understand that hydrocephalus is a medi
cal condition, not a disease. It is caused by a variety of medi
cal problems and is considered a lifelong condition. Parents
must not blame themselves for their child’s hydrocephalus.
The circumstances contributing to a child’s hydrocephalus
are beyond the parents’ control.

How Is Hydrocephalus Diagnosed In Utero?
Nowadays, it is common practice for pregnant women to
have ultrasounds performed at some point in their preg
nancy. During this screening, the technician may detect
enlarged ventricles, indicating the possible presence of
hydrocephalus.
Diagnostic ultrasonography is the most commonly used
method for examining pregnant women and tracking fetal de
velopment because it allows realtime examination of the fetus
while avoiding radiation exposure. Because ultrasonography is
sensitive to the interfaces between tissue and water, the size
and shape of fetal ventricles can be easily seen. The develop
ment of highresolution, realtime ultrasonography has made
it possible to examine the cerebral ventricles and the spine,
and has led to a greater understanding of the development
of the central nervous system—which in turn has enabled in
utero detection of conditions like hydrocephalus.
The fetal skull can be discerned via sonograph at eight
weeks, at which time the intracranial space is occupied by
fluidfilled cerebral vesicles that will later become the lateral
ventricles. By 15 weeks, the lateral ventricles can be detected,
and are filled with the choroid plexus. At 20 weeks, the lat
eral ventricles are still filled by the choroid plexus, but now
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occupy a smaller portion of the intracranial space. The third
ventricle, thalamus and temporal horns also can be recog
nized at this stage, as can the aqueduct of Sylvius, the brain
stem and the basilar cisterns. After 24 weeks, the ventricles
usually become progressively smaller, eventually becoming
slitlike. Other than increased cortical convolutions, the brain
undergoes little structural change after 24 weeks.
Hydrocephalus can be detected as early as the latter part
of the first trimester. Diagnosis has been made as early as
13 weeks. Around 20 to 24 weeks, abnormal dilation of ven
tricles is more clearly detectable.
The measurement most frequently used for detecting
ventricular size is the ratio of lateral ventricle width to
cerebral hemisphere width (LVH/HW). This ratio, which
normally decreases with gestational age, offers a guidepost
for tracking the development of enlarged ventricles.
In certain special cases, magnetic resonance (MR) imaging
may be done, especially when normal fluid planes are too
obscured for ultrasonography. However, because MR imaging
requires a relatively long time to perform, can be difficult to
interpret, and is subject to movement of the fetus, it is used
less frequently than ultrasonography as a diagnostic tool.

How Accurate Is an In Utero Diagnosis of
Hydrocephalus?
Prenatal ultrasound, performed by a radiologist or perina
tologist skilled in obstetric ultrasound, is highly reliable
and accurate. It will establish that there is an abnormal
CSF collection, but it may not show the precise site of
flow obstruction. The more important question is what
caused the hydrocephalus and to what degree are there
other malformations within the central nervous system.
Amniocentesis (needle aspiration of intrauterine fluid) can
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often detect the presence of open neural tube defects, such
as myelomeningocele, chromosome abnormalities and in
utero infections, and may indicate the severity of the fetal
condition. In general, early (first trimester) development
of significant hydrocephalus can be a bad prognostic sign
for infant mortality and developmental progress. In some
cases, mild ventricular dilation identified by ultrasound has
resolved itself by the third trimester.

What Happens After a Diagnosis Is Made or
Suspected?
When enlarged ventricles are detected in a fetus, an evaluation
is done to determine the cause of the intrauterine hydro
cephalus. Because the cause of hydrocephalus—aqueductal
stenosis, Dandy Walker, spina bifida, etc.—has a significant
impact on associated conditions and longterm prognosis and
treatment, the evaluation of cause is very important.
Tests are also undertaken to look for other fetal abnor
malities. Abnormalities in the fetal brain may indicate the
presence of other system anomalies, prompting a search for
other, subtler signs.
If hydrocephalus is detected or suspected, a more thorough
highlevel ultrasound examination should be performed to
determine any associated CNS abnormalities (such as myelo
meningocele or Dandy Walker), nonCNS abnormalities or
other abnormalities of the heart or lungs. Amniocentesis also
may be performed to assess the level of alphafetoprotein,
which is elevated in cases of open neural tube defects; to
search for abnormal chromosomes; and to determine fetal
sex (males with hydrocephalus might have xlinked aqueduct
stenosis); as well as to rule out congenital infections.
A scheduled series of ultrasounds over the term of preg
nancy will be necessary to monitor ventricle size. The ultra
11

sound study is a determination of the fetus at that particular
time. There is usually no way to know whether ventricular
size will increase or decrease on subsequent studies. It is im
portant to have serial ultrasounds—although the frequency
may depend upon how rapidly ventricular size is changing.
Once hydrocephalus has been confirmed, a number of
medical specialists should become involved in care planning.
If the family is given a diagnosis without immediate access
to experienced specialists, it is likely that information and
advice will come from wellmeaning but unknowledgeable
friends, relatives and even healthcare professionals. The
pregnancy will now be considered “high risk,” and it is
important for the expectant parents to have access to spe
cialized, skilled, caring medical professionals. Additionally,
if hydrocephalus is confirmed early in the pregnancy and
the prognosis is very poor, counseling and support can be
critical, as termination of the pregnancy may be an option
for some parents.
One of the most important medical specialists to be con
sulted after the diagnosis of hydrocephalus is confirmed is a
pediatric neurosurgeon with expertise in prenatal diagnosis.
He/she is a highly skilled surgeon specializing in brain sur
gery in infants and children. Among those to be consulted
are a perinatologist, a highrisk OBGYN, a geneticist and
other prenatal specialists. A pediatric neurosurgeon’s ac
tive involvement on the medical team will insure that you
receive the most accurate information regarding treatment
options and the appropriate level of care and attention that
your situation requires.
Because a shunt will most likely be recommended for
control of your child’s hydrocephalus after birth, establishing
a relationship with a neurosurgeon as early as possible is
very important. He/she can provide you with details about
the shunting procedure as well as literature about hydro
cephalus and appropriate followup medical care for your
child. A skilled pediatric neurosurgeon most likely will be
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an integral member of your child’s medical team, following
your child’s development for many years to come.
It is possible that the medical team will discuss delivering
your baby by cesarean section or inducing delivery early,
once it has been confirmed that the lungs are fully mature.
Again, it is to your and your baby’s advantage to establish
a plan of action with your extended medical team. Many
families also find it helpful to visit the intensive care nurs
ery (NICU) and the family room, and to learn about special
services and resources available for highrisk deliveries.

How Is Prenatal Hydrocephalus Treated?
While some neurosurgeons have attempted in utero place
ment of a shunt, existing studies indicate that there are few
benefits of doing so and, in fact, the potential complications
outweigh the benefits. Although such procedures remain
experimental and uncommon, further research on in utero
and prenatal shunting is currently underway.
It is generally felt that if ventricular size remains stable,
the fetus should be followed to term. If progressive ven
triculomegaly is demonstrated (that is, if the ventricles
continue to enlarge), action may be taken sooner. Depend
ing on gestational age and assessment of viability, several
options are considered. For fetuses older than 35 weeks, a
preterm cesarean section may be performed, and a shunt
placed postnatally (after birth). For fetuses younger than
32 weeks, the risk of pulmonary (lung) immaturity must
be weighed against the potential damage of progressive
ventriculomegaly.
As stated previously, it is important to develop a relation
ship with your pediatric neurosurgeon during pregnancy so
that he/she can provide you with details about shunting
your baby after delivery.
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Conclusion
There are many unknowns surrounding a prenatal diagnosis
of hydrocephalus. This can be very frightening, distressing
and sad for expectant parents, and extremely frustrating
for the medical specialists who provide care. Although the
outlook and success rate for infants diagnosed at or after
birth is generally very high, there are limited studies avail
able on the longterm prognosis of those with prenatal onset
hydrocephalus. Much seems to depend on the extent of asso
ciated brain and systemic abnormalities, structural changes
in the brain and the extent of the hydrocephalus. It is very
difficult to accurately predict future function based on mor
phology or imaging. The more significant factor in the future
development of children with prenatal onset hydrocephalus
is the presence of continuing care and the absence of com
plications such as infection or hemorrhage.
Because a prenatal diagnosis of hydrocephalus can be
complex, it is essential that you learn as much as possible
about your particular case so that you can make informed
decisions. Establishing a strong relationship with the medi
cal team, accepting that there may be unknowns about the
severity of your child’s hydrocephalus and educating yourself
and your family about hydrocephalus in general can help to
alleviate your fears.
We encourage you to ask questions, gather information
and network with others. The Hydrocephalus Association
was formed to support and foster these goals, and we are
available to provide you with personal support, resource
materials and a community that understands.
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For more information
If you would like additional information about hydroceph
alus and the resources and services of the Hydrocephalus
Association, please contact us:
Hydrocephalus Association
870 Market Street, Suite 705
San Francisco, CA 94102
415-732-7040 Telephone
415-732-7044 Fax
888-598-3789 Toll-free
Email: info@HydroAssoc.org
www.HydroAssoc.org
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