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Diagnostic imaging of ventriculoperitoneal shunt malfunctions
and complications in pediatric patients
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{ Abstract ——— E—— . —

Most pediatric patients with hydrocephalus are treated with ventriculoperitoneal (V-P) shunt
placement. However, complications from shunts are common and can present with a variety of
signs and symptoms. Imaging analysis is an essential adjunct to the clinical evaluation of patients
with suspected V-P shunt malfunctions or complications. This paper illustrates the imaging ~
findings in various malfunctions and complications associated with V-P shunts in pediatric patients.
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Fig.1 Slit ventricles in a patient with a ventriculoperitoneal shunt for posthemorrhagic
hydrocephalus in infancy
a: CT scan shows small ventricular size.
b : Follow-up CT scan obtained after shunt revision shows small ventricular size.
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Typical sequence leading to

an isolated fourth ventricle in

a patient with posthemorrhagic

hydrocephalus in the neonatal

period.

a: Prior to treatment, intraventric-
ular hemorrhage and ventricular
dilatation are seen.

b, c : After placement of a ventric-
uloperitoneal shunt into the
lateral ventricle, follow-up
CT scan at 2 years shows
lateral ventricles to be well
decompressed, but the
fourth ventricle is dilated.

d: Follow-up CT scan after trans-

cerebellar placement of a fourth
ventricular catheter.
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Subdural fluid collection in a patient with a
ventriculoperitoneal shunt for hydrocephalus

d

a.

b

ue to congenital infection.

CT scan shows moderately enlarged

ventricles.

: CT scan obtained 2 months later shows
left frontoparietal subdural fluid collection
secondary to ventricular collapse.

: After increasing the valve pressure
gradually, CT scan obtained 3 months
later shows left frontoparietal subdural
fluid collection decreased in size.
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Fig.4 Shunt malfunction due to proximal shunt obstruction in a patient with
postmeningitic hydrocephalus in infancy
a, b: T2-weighted axial and coronal images show markedly enlarged
ventricles with interstitial edema in frontoparietal lobes.

Fig.5 Distal obstruction
a : Radiograph shows enhancement of
the ventricle produced by backflow
of contrast medium through the valve
(arrows).

b: Abdominal radiograph obtained
after injection of contrast material
into the shunt reservoir shows no
collection of constrast material at
the peritoneal tip of the shunt (arrow).

¢ : Abdomional CT scan shows that the
shunt tip is in the pseudocyst (arrow).
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Fig.6 Interstitial edema and cyst formation secondary to shunt malfunction after
placement of a ventriculoperitoneal shunt into the lateral ventricle in a
patient with posthemorrhagic hydrocephalus.

a, b : Two weeks after shunting, CT scans show the shunt in the anterior
horn of the right lateral ventricle and cyst formation in the hemispheric
white matter surrounding the shunt tube.
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Lateral skull (a) and abdominal (b) radiographs show a gap between
components of the shunt system at the valve-distal tubing connection (arrows).
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Fig.8
Shunt malfunction due to
shunt infection in a patient
with a ventriculoperitoneal
shunt for hydrocephalus
due to Chiari type I malfor-
mation.

a: Unenhanced CT scan
shows debris (arrows)
within the ventricles.

b: Enhanced CT scan
shows ependymal en-
hancement (arrows).
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