
Hydrocephalus and shunts
Information for parents
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Hydrocephalus is the increased accu-
mulation of fluid within the brain (CSF 
- cerebrospinal fluid) causing expansion of 
the brain’s natural cavities (the ventricle 
system). Brain fluid is produced in these 
cavities, circulating into the vertebral 
canal and returning to the surface of the 
brain, where the fluid is absorbed into the 
bloodstream. 

Each day approximately 0.5 litres of brain 
fluid is produced. If the circulation and/or 
absorption of the brain fluid is prevented, 
the amount of fluid in the cavities will 
increase and lead to raised brain pres-
sure. In infants and toddlers this will cause 
an increase in head circumference and 
over time disturb the development of the 
brain. Left untreated it may in the most 
serious cases lead to brain damage and 
loss of vision. In the worst case, it may be 
life-threatening.

Some of the causes of hydrocephalus may 
be brain tumours, cerebral haemorrhaging 

(often in premature babies), spina bifida, 
meningitis or deformity in the brain, 
such as aqueductal stenosis and Chiari 
malformation. Often no clear and certain 
explanation can be given.

Hydrocephalus is normally divided into 
two categories:

1. Non-communicating hydrocephalus, 
which means that the natural circula-
tion of the brain fluid is blocked.

2. Communicating hydrocephalus, where 
the natural procedure is intact, but 
the circulation/re-absorption is slower 
than normal.

BRIEF INFORMATION ABOUT HYDROCEPHALUS  
(“WATER ON THE BRAIN”)

Cavities of the brain 
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Normal brain pressure Raised brain pressure
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The aim of the treatment is to normalise 
brain pressure, to prevent injury and en-
sure normal brain development.

1. Treatment of the basic disease, for 
example removing a brain tumour, or 
medicinally treating meningitis.

2. Surgically establishing an alternative 
communication for the brain fluid:

a) Ventriculocisternostomy / 3rd ventri-
culostomy, using laparoscopic surgery to 
make an opening (stoma) in the floor of 
the 3rd ventricle to create a new commu-
nication. Many patients with special non-
communicating hydrocephalus may have 

good and lasting effect from such surgery.

b) Shunt treatment  refers to the insertion 
of a diversion device (made from silicone) 
with a valve which drains excess fluid 
out of the brain’s cavities, either to the 
abdomen or to the bloodstream. There 
are many manufacturers and models, with 
or without optional adjustment. The shunt 
model will be selected by the neurosur-
geon and adapted to individual needs.

TREATMENT

Shunt to the abdominal cavity Shunt to the heart
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After a shunt operation it will normally 
take some days before the child is accusto-
med to the changed/normalised brain 
pressure. After an initial shunt has been 
inserted it will normally take one to three 
days lying flat in bed before the child is 
allowed to get up. The surgeon will decide 
when depending on the operation techni-
que and the selected valve system. It is 
recommended that children with a shunt 
should always sleep on a flat surface.

Even if a shunt drains excess fluid from the 
brain cavities, it is not equal to the body’s 
own pressure regulation. Children with 
shunts will after some time adapt to the 
way the shunt works, and fluctuations in 
the pressure will be equalised by the body. 

Some individuals are more sensitive to 
these pressure fluctuations than others, 
and in some cases it may be so bother-
some that the shunt model will have to be 
replaced, or the shunt settings will have to 
be changed.

If the child has an adjustable shunt valve, 
the resistance may be adjusted to level 
out the pressure changes caused by the 
shunt treatment. With over drainage, pain 
will increase in the course of the day, and 
the child will experience improvement 
when lying flat. Conversely, under drain-
age may also occur, then with increasing 
discomfort when lying down. The valve 
resistance may then be adjusted.

ABOUT SHUNT TREATMENT

After a shunt implant, during the first 
period the child will be vulnerable to 
infection or shunt malfunction.

Infection
Good hand hygiene is extremely important 
until the sutures have been removed and 
the incision has closed. Contact a doctor, 
or a hospital near your place of residence 
if the following symptoms appear after be-
ing discharged from the hospital:
• Redness, warmth or swelling along 

the shunt
• Fever
• Pus/secretion from the operation 

incision
• Leakage of fluid (CSF) from  

the incision 

Shunt malfunction
Shunt malfunction may cause rapidly 
increasing brain pressure, and may be 
caused by a blocked shunt, a bend in 
the shunt, the placement of the drain or 
mechanical malfunction. The risk of shunt 
malfunctioning is greatest immediately 
after a shunt operation, but a malfunction 
could also occur many years after the ope-
ration. Symptoms of raised brain pressure 
at an early stage will be increased pain 
in the morning that improves as the day 
progresses.

General signs of increased brain pressure 
depend on age and may have different 
symptoms:

POSSIBLE COMPLICATIONS



Over drainage
Over draining means that too much brain 
fluid is being drained. The symptoms 
will be most pronounced when the child 
is sitting upright, and it will experience 
improvement when lying down. Over 
draining will not present the symptoms re-
duced consciousness, vomiting in gushes 
or sunset eyes.

Symptoms of over drainage:
• Infants may have a sunken fontanelle
• Nausea

• Gulping, vomiting
• Headache 
• Irritability 
• Fatigue
• Ringing in the ears

Symptoms of shunt malfunction or over 
draining may often be diffuse and may be 
different from one child to the next. It can 
be difficult to discover a situation with 
raised brain pressure, even for experien-
ced health personnel. Together with image 
diagnostics such as an X-ray, CT (computer 
tomography) or MR (magnetic resonance 
imaging), clinical observations are im-
portant for making the correct diagnosis. 
In most patients the symptoms appear 
gradually, but in some, a shunt malfunc-
tion may be life-threatening and require 
emergency treatment. 

Common symptoms:
• Abnormal development of head 

circumference in children under 
two years of age 

• Full or prominent fontanelle
• Irritability
• Fatigue, listlessness
• Reduced appetite
• Gulping
• Visible veins (seen in the fore-

head)
• Delayed development

Symptoms requiring  
acute treatment:
• Bulging fontanelle
• Vomiting in gushes
• Sunset eyes   
• Opisthotonus (the child lies in 

a bridging position, leaning its 
head backwards)

• Seizures/cramps
• Reduced consciousness

Signs of shunt malfunction  
in infants

Common symptoms:
• Headache 
• Nausea, vomiting
• Reduced energy level
• Vision problems, double vision
• Unsteadiness
• Irritability
• Reduced concentration
• Poorer school performance 

Symptoms requiring  
acute treatment:
• Light sensitivity
• Vomiting in gushes
• Seizures/cramps
• Reduced consciousness

Signs of shunt malfunction in 
toddlers and older children



It is important that all children who are 
treated for hydrocephalus have check-
ups with an experienced paediatrician, 
preferably at a children’s ward at the local 
hospital. MR examinations are adapted to 
each patient.

After initial treatment for hydrocephalus 
an MR image check-up is normally perfor-
med after two months. Further MR exa-
minations will be determined according to 
the results of this examination, and often 
a longer interval may be expected if there 
is no suspicion of shunt malfunction.

If laparoscopic surgery has been perfor-
med (3rd ventriculostomy) the child will 
have regular check-ups, and if any symp-
toms present themselves, an MR exami-
nation will be made. For many children 
the neurosurgeon will also recommend a 
check-up by an ophthalmologist because 
an increase in brain pressure (papill-
edema) may be discovered by exami-
ning the optic nerve where it enters the 
eyeball. During infancy normal develop-
ment of the head circumference as well 
as normal development will be good signs 
that the child’s brain pressure has been 
normalised.

Children with a shunt will live quite nor-
mal lives according to their aptitudes. The 
child should be motivated and encouraged 
to take part in normal activities. No pre-
cautions need to be taken and no restric-
tions need to be placed on the activities of 
daily life. 

It is important that the child’s caregivers, 
day-care centre and school are aware that 
he or she has hydrocephalus and that 
they are alert to and warn about early 

symptoms of shunt malfunction. Early 
symptoms of an increase in brain pressure 
may be a sign of other illnesses, but as 
they may also be a sign of shunt compli-
cations it is important to be on the alert. 
If the child displays any of the symptoms 
mentioned above, or if the child appears 
to be unusually tired, loses consciousness 
or is difficult to wake up, problems with 
the shunt system should be suspected and 
a doctor should be contacted.

CHECK-UPS

LIVING WITH A SHUNT



When should the stitches be removed?
They are removed ten to twelve days after 
the operation. It will be agreed before 
the child is discharged from the hospital 
whether this should by performed by our 
day ward or by the public health nurse or 
GP.

When may the child take a bath or  
shower after the operation?
The ward and/or the surgeon will be able 
to give advice depending on the operation 
technique and the bandaging used. The 
incision should not be placed under water 
during the first 24 hours after the stitches 
have been removed. 

Will hydrocephalus/shunt treatment 
impact the child’s development?
Most children who have a shunt may live 
a satisfactory life if the illness that led 
to the treatment does not give another 
prognosis.

Will the shunt be visible?
As the child grows and his or her hair 
grows, the shunt will not be visible.

Can the child participate in  
all types of activities or sports?
The child should be encouraged to take 
part in all activities and sports.  

Can the shunt set off alarms in the  
security check points at airports,  
and is it safe to fly? 
No, the shunt will not set off alarms at a 
security check point. Yes, it is safe to fly.  

Can heat and strong sun give headaches?
Many experience that heat increases pain 
and headaches, but this is individual, and 
the child will usually adapt its activity level 
accordingly.

Can the valve setting be changed in the 
MR machine?
Yes, many patients must have the valve 
setting checked after an MR, but not 
every body has an adjustable valve.

FREQUENTLY ASKED QUESTIONS
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Hydrocephalus
The roots of this word are from the Greek 
word ”hydro” (water) and ”kephale” 
(head), hence the colloquial name ”water 
on the brain”.

The ventricle system/the ventricles 
The four cavities in the brain (see the il-
lustration).

Brain fluid (CSF/Cerebrospinal fluid) 
The fluid/water cushion which fills the 
ventricles and envelops the brain and the 
spinal marrow.

Spina bifida
A congenital defect in the spinal mar-
row, dorsal vertebra and changes in the 
cerebellum.

Meningitis
An infection in the membranes around the 
brain and spinal marrow.

Fontanelle
The soft part of the head of an infant 
where the cranial bones of the skull have 
not yet grown together.

Sunset eyes
Lack of ability to lift the eyes and look up.

Vomiting in gushes 
Vomiting with uncommonly high pressure.

Papilledema
A description of the optic nerve if the 
brain pressure is too high.

GLOSSARY



E-learning course about Hydrocephalus “sickness and mastering”:  
http://laeringsportalen.helse-sorost.no/elps40/content/276c01ca-ff34-40ce-974d-
967583a3a509/course/asset/default.htm

Clinic for surgery and neuro cases: www.oslo-universitetssykehus.no

Spina bifida and the hydrocephalus association: www.ryggmargsbrokk.org

Journal of Den norske legeforening (Norwegian Medical Association):  
www.tidsskriftet.no

Neurosurgery online: www.neurosurgery-online.com

Health library: www.helsebiblioteket.no

Sunn Skepsis (Healthy scepticism): www.sunnskepsis.no

Norsk helseinformatikk (Norwegian Health Informatics): www.nhi.no

LINKS
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YOUR QUESTIONS/NOTES



YOUR QUESTIONS/NOTES



Oslo University Hospital is the local hospital for parts of Oslo’s population, the regional hospital  
for inhabitants in Helse Sør-Øst, and has a number of national functions.  

Oslo universitetssykehus, Postboks 4950 Nydalen, N-0424 Oslo. Switchboard: 02770

www.oslo-universitetssykehus.no
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