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Ventriculoperitoneal (VP) shunts are a common treatment for
hydrocephalus. One of the less common etiologies of shunt malfunction
is fracture of the shunt catheter. Unrecognized fracture could lead to
continued rise in the intracranial pressure (ICP) which would lead to
further neurologic deficits and pain for the patient.

Case Report

Patient is a 28-year-old male with a history of hydrocephalus with
olacement of right occipital ventriculoperitoneal shunt status post four
orevious revisions who presented to the Emergency Department with
headaches, nausea and vomiting, abdominal pain, unsteady gait, and
worsening altered mental status over the last few days.

Physical exam showed significant somnolence, disorientation, and
difficulty participating in the neurologic exam. He required significant
assistance to transfer from the wheelchair to the bed, whereas normally
he was fully independently mobile.

VP shunt series X-rays showed the VP shunt distal catheter to be
disconnected distal to the shunt valve. The catheter was not visualized in
the neck, chest or abdomen; it was found coiled within the pelvis. CT
head showed enlarged ventricles concerning for hydrocephalus when
compared to previous imaging.

Patient was urgently transported to the operating room where the distal
catheter was found to be fractured a few millimeters distal to the valve
tip. The shunt was then revised. The patient was able to be discharged
home on postoperative day 2 at his baseline mental status.
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Head CT. Left is day of presentation with current ventricular
catheter (red arrow) and older ventricular catheter (blue arrow) pelvis (red arrow); right image is previous x-ray with intact catheter in place, coursing

showing hydrocephalus. Right is CT the year prior.

Pelvis X-Ray. Left is day of presentation with VP shunt distal catheter coiled in the

through the abdomen/pelvis with a small amount coiled in the pelvis (blue arrows).

Hydrocephalus is the excess accumulation of cerebrospinal fluid in the cerebral
ventricles. In can be due to excess production, obstruction in flow, or issues with
absorption into the venous system. This can lead to increased intracranial
pressure, eventually resulting in transependymal extravasation of CSF into the
brain parenchyma. This leads to pressure-induced atrophy. ! As such,
intervention to decrease the ICP is needed to avoid untoward effects including
headaches, psychomotor slowing, vomiting, visual changes, unsteady gait,
memory problems, developmental delays, and other potentially devastating
issues.

Surgical interventions like shunts to divert CSF from the ventricles to the cardiac
atrium, pleural cavity, or most commonly the peritoneum offer a more long-
term management of hydrocephalus.? Shunts have 3 basic parts — the
ventricular catheter placed in the lateral ventricle, a programmable valve
regulating flow of CSF out of the ventricles, and a distal catheter that terminates
into a cavity where the CSF will exit and be absorbed into the tissues.?

Complication rates range from 2-20%. 4 Complications include obstruction,
infection, malpositioning, and shunt malfunction including disconnection,
obstruction and fracture.* With one study reporting a 23-67% rate of shunt
failure inclusive of all shunt types, need for revision is not uncommon.®

Fractures or discontinuities of VP shunts are an uncommon cause of VP shunt
failure, accounting for 8-15% of failures.® Literature specifying fracture versus
disconnection of the shunt as the etiology of failure is inconsistent so it is
difficult to accurately describe the frequency of VP shunt catheter fractures
specifically. The most frequent locations of fractures/discontinuities in one study
were in the cervical region and the distal valve junction.’

Symptoms of shunt fracture (or generally any failure to drain) would be those
consistent with increased ICP as discussed above.! Imaging for evaluation of VP
shunt malfunction generally includes plain CT of the head to evaluate for
hydrocephalus as well as the ventricular catheter, valve and proximal portion of
the distal catheter, as well as a shunt series x-ray to include the skull, neck,
chest, abdomen and pelvis to follow the the course of the distal catheter.
Lumboperitoneal shunts require imaging of the lumbar spine as the shunt
proximal catheter is located in the lumbar thecal sac.”

Fracture or discontinuity of the shunt requires surgical revision of the VP shunt,
generally in an urgent/emergent manner depending on the severity of the
patient’s symptoms.®

Patients with VP shunts, which are the most common locations for CSF
shunting in the treatment of hydrocephalus, are unfortunately prone to
various malfunctions of the shunt. One of the less common etiologies is
fracture of the shunt. Emergency physicians should be aware of this
pathology and ensure continuity of the shunt via imaging as discussed.

It is important to follow the entire expected course of the distal shunt
catheter as a fracture can occur anywhere along the length of the
catheter. Symptoms and exam findings will suggest increasing intracranial
pressure. Neurosurgical consultation is of the greatest importance as the
patient will need operative management to revise the shunt.

Skull X-Ray. Left is day of patient presentation with the fracture site indicated by white
arrow; right image is following revision of the shunt with the catheter in place (blue
arrow).
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