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KEY POINTS

� VP shunting is considered the gold standard surgical intervention for managing obstruc-
tive hydrocephalus.

� VP shunting may improve quality of life and survival times in patients with obstructive hy-
drocephalus secondary to brain tumors.

� VP shunting can provide rapid, effective and durable relief from the clinical signs of
obstructive hydrocephalus secondary to brain tumors when used alone, but is more effec-
tive alongside other treatment modalities.
INTRODUCTION

Brain tumors exert their clinical effects in a variety of ways. Mass effect, edema, sei-
zures, and the vicious cycle of cause and effect are often the focus of therapeutic in-
terventions employed to improve clinical signs and increase survival time. Obstructive
hydrocephalus is a relatively common sequela of certain types of brain tumors and is
often themajor driver of clinical signs associated with tumors arising within the ventric-
ular system. Due to the limited instances in which this syndrome is typically seen, the
most effective treatment options are often not considered within our standard battery
of therapeutic modalities for managing brain tumors.
Ventriculoperitoneal (VP) shunting is considered the gold standard surgical interven-

tion for the management of obstructive hydrocephalus. It involves inserting a catheter
through a small burr hole in the skull, which is then attached to a fixed or variable pres-
sure valve. This valve then attaches to rubber tubing, which is passed subcutaneously
and typically terminates within the abdomen. This apparatus facilitates drainage of the
lateral and third ventricles to maintain an appropriate physiologic ventricular pressure.
The technique can alleviate clinical signs associated with increased intraventricular
pressure, as is seen in obstructive hydrocephalus. It is generally considered an effec-
tive and safe therapeutic intervention; however, there is a relatively high complication
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rate, which may require either removal or replacement of the shunt. Despite the
complication rate, VP shunting can be used as an adjunctive treatment or emergency
intervention alongside other treatments (eg, radiation, chemotherapy, or surgery) to
provide rapid, effective, and durable relief from clinical signs of hydrocephalus in
certain patients with brain tumors.

PATHOPHYSIOLOGY OF ACUTE OBSTRUCTIVE HYDROCEPHALUS

Acute obstructive hydrocephalus is a recognized potential sequela to intracranial neo-
plasms. Hydrocephalus may occur in the presence of intracranial tumors secondary to
cerebrospinal fluid (CSF) outflow obstruction, poor CSF reabsorption, or increased
CSF production.1 Almost all instances of hydrocephalus are due to the obstruction
of CSF flow with the rare exception being overproduction of CSF reported secondary
to some choroid plexus tumors.2 The rate that CSF is produced within the healthy
brain is generally considered to be constant and will occur independent of intracranial
pressure (ICP). In slowly progressing chronic hydrocephalus, there is time for the for-
mation of alternative pathways for CSF absorption, which can help allow for normal-
ization of ventricular pressure. With acute changes in CSF production or drainage,
there is not enough time for these alternative pathways to form, so pressure within
the ventricles rapidly rises resulting in clinical hydrocephalus. Brain damage is typi-
cally due to the effects of compressive and shear forces on the parenchyma, in addi-
tion to indirect injury caused by damage to the blood vessels. Over time this can lead
to cortical destruction.2 In more chronic cases, this will be seen as severe ventriculo-
megaly with a thin rim of cortical tissue and destruction of the septum pellucidum. This
is not typical of acute hydrocephalus, such as those caused by neoplasia, as there has
been little time for adaptation. This change in pressure within the ventricles can result
in periventricular interstitial edema, which can be observed on cross-sectional imag-
ing and can be used as a marker to help identify clinically significant ventriculomegaly
and hypertensive hydrocephalus.3

Clinical hydrocephalus has been recognized with many tumor types but is most
commonly associated with tumors of the ventricular system. In dogs, choroid plexus
tumors make up approximately 10% of all primary intracranial tumors but only 0.6% of
primary intracranial tumors in cats. Ventriculomegaly and hydrocephalus are seen in
the majority of patients with choroid plexus tumors, and these are the most common
causes of acute obstructive hydrocephalus secondary to neoplasia in the dog.4,5

Ependymal tumors, while rare in dogs, are more common than choroid plexus tumors
in cats, making up approximately 4% of feline primary intracranial tumors.4,5 Meningi-
omas can occasionally arise from the tela choroidea within the ventricular system,
particularly of the third ventricle where they have the potential to block CSF flow.4 Tu-
mors arising from the sella turcica can result in hydrocephalus if dorsal expansion is
significant enough to compress the mesencephalic aqueduct. This has been associ-
ated with pituitary macroadenomas, meningiomas, lymphomas, germinomas, and
craniopharyngiomas.4 Rare instances of primitive neuroectodermal tumors expanding
into the fourth ventricle have also been reported as a cause for obstructive hydroceph-
alus in animals.4

CASE SELECTION

Patients with brain tumors and progressive clinical signs occurring secondary to
obstructive hydrocephalus are the target candidates for shunt placement. Typically,
these patients will present localizing to the prosencephalon with signs such as sei-
zures, blindness, behavior changes, and/or circling. Occasionally, these patients
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may present emergently with an acute and severe neurologic decline, necessitating
urgent intervention. Patients with nonprogressive or stable clinical signs are typically
not considered for treatment. In a small case series,6 patients with obstructive hydro-
cephalus secondary to intraventricular tumors treated only palliatively with shunting
had a similar median survival time as patients who received radiation therapy without
VP shunt. This suggests that the application of a VP shunt has standalone efficacy in
increasing survival and quality of life in these patients. However, median survival times
in patients that had a VP shunt placed in addition to follow-up radiation therapy was
significantly longer thanmedian survival times in patients that had either radiation ther-
apy or VP shunt alone. This suggests that the application of both therapeutic modal-
ities is preferable to treat the underlying cause of the hydrocephalus whenever
possible. This combination allows for treatment of the tumor in addition to acute relief
of ICP. Timing of surgery is important for treatment success. Ideally, a shunt is placed
in a clinical patient prior to undergoing radiation therapy or frequent anesthesia events
in order to reduce anesthetic risk. In studies evaluating VP shunt placement prior to
radiation therapy, patients were less likely to experience sudden death during the ra-
diation procedure.7 Radiation therapy, surgery, and chemotherapy should all be
considered as part of a comprehensive treatment plan addressing the underlying
cause of the clinical signs.
DIAGNOSTICS AND PREOPERATIVE PLANNING

There are several ways in which a diagnosis of hydrocephalus can be reached, and the
diagnostic tools that may be beneficial can vary depending on the age of the patient
and the underlying cause of the hydrocephalus. In instances of hydrocephalus sec-
ondary to an intracranial tumor, cross-sectional imaging is the most effective diag-
nostic modality for identifying the location and severity of the inciting tumor, as well
as the severity of the hydrocephalus. Both computed tomography (CT) and MRI can
be useful in making a diagnosis; however, MRI is superior for identifying and charac-
terizing focal lesions, particularly those within the caudal fossa. MRI also allows for su-
perior soft tissue detail that can help differentiate between an incidental normotensive
A B

Fig. 1. Transverse T2 FLAIR magnetic resonance images at the level of the rostral colliculus
(A) and dorsal T1-weighted postcontrast images of a dog with a mass arising within the
right lateral metencephalon (B) resulting in expansion of the lateral, third, and fourth ven-
tricles, and the mesencephalic aqueduct. Periventricular FLAIR hyperintensity can be noted
on the transverse sequence.



Russell & Kornberg138
chronic hydrocephalus, versus an acute hypertensive hydrocephalus.8 This is an
important distinction to make, as an incidental normotensive hydrocephalus should
not be treated by way of a VP shunt, whereas shunt placement can be vital in manag-
ing acute neurologic decline in cases of acute obstructive hydrocephalus.
One of the most notable features that can distinguish an acute hydrocephalus from

a chronic normotensive hydrocephalus is the presence of periventricular edema. On
CT, this may appear as blurred ventricular margins and hypoattenuation of the
periventricular parenchyma. On MRI, periventricular edema is often best seen on
fluid-attenuated inversed recovery (FLAIR) sequences as periventricular FLAIR hyper-
intensity8 (Fig. 1). Other MRI features that have been shown to differentiate clinical
from nonclinical hydrocephalus include the elevation of the corpus callosum, dorso-
ventral flattening of the interthalamic adhesion, dilation of the olfactory recesses, thin-
ning of the cortical sulci and/or the subarachnoid space, and disruption of the internal
capsule adjacent to the caudate nucleus.9 The ventricular distribution of hydrocepha-
lus is typically upstream from the location of the obstruction (Fig. 2).
The decision to place a VP shunt should be made based on diagnostic imaging in

conjunction with clinical signs. It is important to recognize that with acute obstructive
hydrocephalus secondary to an intracranial tumor, the degree of hydrocephalus and
the amount of cerebral cortical atrophy is likely much less significant than is typically
seen in patients with congenital hydrocephalus. Neurologic signs may be severe
despite a subjectively mild enlargement of the ventricles. Other imaging findings,
such as periventricular hyperintensity, can help support an obstructive hydrocephalus
as the cause of clinical decline even when only mild changes are present.
While MRI may be the best modality for making an initial diagnosis, CT becomes a

crucial tool when it comes to surgical planning. Once an acute obstructive hydroceph-
alus has been identified, CT should be used for planning burr hole location, catheter
angle, and depth of the ventricular catheter. This is a particularly important step, as
there is often a much smaller target area in which to place the catheter due to a usually
thicker brain parenchyma and smaller ventricles when compared to chronic congenital
cases. If there is lateral ventricular asymmetry, the general rule is to place the shunt so
that the catheter resides within the larger ventricle. In some instances, bilateral cath-
eterization is required if both lateral ventricles are affected and there is no communi-
cation between the two. In this situation, placing a single shunt may relieve the
Fig. 2. Midline sagittal (A) and dorsal (B) T1-weighted postcontrast MR images of a dog with
a suspected choroid plexus tumor of the fourth ventricle. There is visible enlargement of the
lateral ventricles, third ventricle, and the mesencephalic aqueduct secondary to downstream
obstruction of CSF flow.



VP Shunting for Brain Tumors 139
pressure in one hemisphere of the brain; however, a hypertensive hydrocephalus
could still be present or later develop within the other hemisphere necessitating a sec-
ond surgery.

EQUIPMENT AND MATERIALS

A number of commercially available VP shunt systems are available. All of these sys-
tems contain the same basic components, which include a fenestrated proximal ven-
tricular catheter, a valve system, and distal tubing. There is some variation in the valve
configuration and additives to the tubing. Different valve mechanisms include slit
valves, diaphragm valves, adjustable valves, and ruby ball valves. Systems may
include prechambers, Rickham reservoirs, and antisiphon mechanisms that can alter
the location of the valve relative to the catheter to facilitate ease of placement in
different patients. While adjustable flow valves may be associated with a lower compli-
cation rate in humans, they are generally cost-prohibitive in companion animals.
The authors have a preference for the Codman–Hakim fixed pressure valve system

(70–120 mm H2O) with an inline Rickham reservoir or a prechamber depending on the
shape or configuration of the VP shunt (Fig. 3). Valves can come in low-pressure, me-
dium-pressure, and high-pressure systems. While opinions differ as to which pressure
valve is best, the authors prefer the medium fixed pressure as it more closely resem-
bles normal ICP in dogs (7.2 � 2.3 mm Hg).10 In addition to this, the Hakim valve sys-
tem utilizes a small, synthetic ruby ball to control the flow of CSF. The smooth surface
of this valve is designed to make it less susceptible to proteinaceous buildup, which
decreases the risk of obstruction.11

Prechambers and Rickham reservoirs allow for greater manipulation of flow through
the system, as they can be used for drawing CSF for analysis, flushing of the system,
and to help troubleshoot should issues arise. There are various configurations and
sizes of this valve and catheter system that can be selected based on patient size
and surgeon preference. The authors prefer a “nonunitized” variant for brain tumors
with highly proteinaceous CSF to help facilitate valve replacement in the event of com-
plications in the future. This variant is also a reasonable choice in patients with brain
tumors underlying their hydrocephalus as they are typically not still growing, unlike
most patients with congenital hydrocephalus secondary to developmental
abnormalities.

IMPLANTATION OF THE VENTRICULOPERITONEAL SHUNT

Placement of a VP shunt has a relatively high failure rate, making thorough planning
and execution essential. It is strongly recommended to use recent preoperative
Fig. 3. A ventriculoperitoneal shunt system with a prechamber. (A) Ventricular catheter. (B)
Proximal shunt tubing. (C) Prechamber. (D) Valve system. (E) Distal tubing. (Dr Katharine
Russell, MVB.)
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imaging for surgical planning. This allows for more accurate planning of the required
depth and angle of the ventricular catheter. This is particularly important in patients
who may have abnormal intraventricular anatomy due to a brain tumor, which may
change over time and with progression of hydrocephalus.
The proximal catheter of the shunt is inserted into the lateral ventricle through a

small burr hole within the skull. The one-way valve and reservoir are typically anchored
dorsal to the ipsilateral ear near the base of the skull. The distal catheter is passed
Fig. 4. (A) Positioning and draping of a patient in preparation for a VP shunt. The surgical
field includes the area of the skull where the ventricular catheter will be inserted (A), the
lateral abdomen where the distal tubing will enter the peritoneal cavity (B), and the lateral
neck and body wall along which the distal tubing will be passed. (B) A burr hole is drilled
within the skull at desired shunt location. A smaller anchoring hole is drilled adjacent to
the burr hole, which is used for anchoring the right-angle connector to the skull. (C)
Anchoring of the right-angle connector with nylon suture using a finger trap pattern. (D)
Immediate postoperative view of a patient following VP shunt placement showing the loca-
tion of the cranial incision for the ventricular portion (1) and the abdominal incision for the
distal portion (2). Note that the patient is shaved along the length of the path of the shunt.
(From [A–C] Thomas W, Narak J. Shunt Placement and Marsupialization in Treatment of Hy-
drocephalus and Quadrigeminal Diverticula. In: Shores A, Brisson BA, editors. Current tech-
niques in canine and feline neurosurgery. John Wiley & Sons; 2017 with permission. [D]
Thomas WB. Hydrocephalus in dogs and cats. Vet Clin North Am Small Anim Pract.
2010;40(1):143–159.)



VP Shunting for Brain Tumors 141
subcutaneously along the lateral neck and chest wall, with the end passed into the
peritoneal cavity via a flank incision. The peritoneal cavity is themost common location
of termination and is associated with the least complications in human literature; how-
ever, alternative termination sites have been used in humans, including the pleural
space, right atrium, or gallbladder, but these locations are typically reserved for situ-
ations where insertion into the peritoneal cavity is contraindicated.12

The patient should be positioned in lateral recumbency, with the head at
approximately a 45� angle relative to the body. Towels, sandbags, or a vacuum-
assisted positioning system should be used to secure the head in place in a
slightly elevated position. The patient’s skin should be clipped and surgically pre-
pared over the entirety of the dorsal skull, along the entire subcutaneous route of
the lateral neck and chest, and past the abdominal entry point of the distal cath-
eter (Fig. 4A). A curvilinear incision is made adjacent to the sagittal crest, and the
temporalis muscle is incised at the origins and reflected ventrally. At the desired
location, a burr hole is created that is slightly larger than the catheter. A smaller
hole immediately caudal to this hole is also created to facilitate securing the cath-
eter in place (Fig. 4B).
Prior to opening the dura, a small incision is made in the flank approximately 3 to

4 cm caudal to the last rib to facilitate blunt dissection into the abdominal cavity.
Dissection should be made through the external abdominal oblique, internal abdom-
inal oblique, and transversus abdominis muscles in the direction of the muscle fibers.
A shunt passer or Doyen forceps is then passed subcutaneously from the cranial inci-
sion caudally to the abdominal incision. In larger dogs, an additional incision along the
tunnel may be necessary to help facilitate this. The distal portion of the shunt is typi-
cally pulled or tunneled alongside the passer. Care should be taken to angle the distal
end of the passer away from the chest wall so as not to accidentally puncture the chest
wall. Ideally, the passer is inserted through a small window under the muscle at the
base of the skull, which allows the catheter to sit flush against the skull and allows
for better anchoring of the shunt. Alternatively, the passer can be inserted from caudal
to cranial, and the distal catheter, whether unitized or nonunitized, can then be pulled
back through the subcutaneous space using the passer. The distal end of the catheter
should be placed on a sterile surface while proceeding with the placement of the ven-
tricular portion.
Once the shunt has tunneled into place, a small nick in the dura is made using a

25 gauge needle or scalpel. The ventricular catheter is then inserted to premeasured
depth. A CSF sample should be obtained at this time. Ensure to clamp off the catheter
during this process to avoid overdrainage of the ventricle. The proximal catheter should
then be attached to the valve, completing the system. The proximal catheter and valve
should be secured in place with a finger-trap made from nonabsorbable suture and
anchored to the skull using the small hole drilled caudal to the burr hole earlier in the
process (Fig. 4C). Take care to observe for CSF flow within the valve and out of the
distal abdominal portion of the catheter prior to inserting the catheter into the abdomen
to ensure the entirety of the system is patent. Cutting the distal end of the catheter is
often necessary to optimize the length. Typically, 1.5 to 2 times the length of the
abdomen is recommended for the length of the inserted portion. In some catheter
types, it may be beneficial to fenestrate the distal tube to reduce the likelihood of
blockage or obstruction by abdominal viscera or mesentery. The abdominal wall inci-
sion is closed via a purse-string suture and routine skin closure. The cranial incision is
closed routinely after ensuring that the ventricular catheter is secured13 (Fig. 4D).
Cross-sectional imaging is recommended postoperatively to ensure that the place-
ment of the catheter is satisfactory.
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ADVERSE EVENTS/CHALLENGES

There are 3 categories of complications that can be experienced following shunt
placement. These categories include mechanical failures, functional failures, and
infection. Mechanical failures are the most common cause for shunt failures in small
animals.14 This category of complications includes shunt obstruction, ventricular
collapse due to overshunting, disconnection of the shunt components, or migration
of the shunt. Uniquely challenging to VP shunts used in patients with brain tumors is
the potential for tumor emboli or CSF with a high protein concentration to clog the
shunt. A protein content of greater than 4 g/L (400 mg/dL) is reported to clog most
VP shunt valves, though clogging can occur even with much lower protein content.15

An additional complicating factor in shunt placement in dogs with acute obstructive
hydrocephalus is that there is typically a smaller target area in which to place the shunt
and an increased risk for blockage of the shunt catheter as the ventricular diameter
recedes to normal. Many of these complications can be avoided through careful sur-
gical planning and equipment selection, using sound surgical technique, and employ-
ing prophylactic antibiotics following surgery. However, even when all necessary care
Fig. 5. (A)T1-weighted transverse precontrast MR images of a dog with suspected choroid
plexus tumor of the third ventricle. There is bilateral enlargement of the lateral ventricles,
which is slightly more pronounced on the right. (B) T1-weighted transverse postcontrast MR
images of the same dog showing the strongly and uniformly contrast-enhancing mass
within the third ventricle resulting in upstream ventriculomegaly. (C) Computed tomogra-
phy of the same dog postventriculoperitoneal shunt placement. The ventricular catheter
can be seen residing within the right lateral ventricle. A slight reduction in right lateral ven-
tricular size can be appreciated. (D) T1-weighted transverse precontrast MRI of the same pa-
tient 1 month later, prior to radiation therapy. The ventricular catheter is in place, and a
subtle reduction in the ventricular volume can be noted in this ventricle. (E) T1-weighted
transverse postcontrast MRI of the same patient 1 month postradiation therapy. There is
bilateral ventricular enlargement compared to the previous image indicating shunt obstruc-
tion. This patient had proteinaceous debris within the valve, necessitating a valve
replacement.
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is taken, some complications cannot be avoided and intervention including surgical
revision may be necessary (Fig. 5).

TROUBLESHOOTING

As discussed, there is a relatively high complication rate in patients with an implanted
VP shunt. It is imperative that the clinician is able to recognize, localize, and trouble-
shoot when there is an apparent complication associated with the shunt. Typically,
these patients present with an acute recurrence of clinical signs with forebrain
localization.
Ideally, any patient known to have a VP shunt implanted who presents with these

clinical signs should be reimaged. The first step is to perform survey radiography to
ensure that none of the shunt components have disconnected. Once this has been
determined, cross-sectional imaging, ideally an MRI, should be performed. MRI can
determine the positioning of the ventricular catheter and assess for subdural hema-
toma, ventricular collapse, periventricular edema, or further progression of hydro-
cephalus. In some cases, there will be contralateral ventricular expansion if
ventricular outflow is blocked, or there may be ipsilateral ventricular expansion if the
issue is shunt related. Changes in tumor size or local metastases can also be detected
at this stage.
Assessment of CSF flow can be determined, in some cases, percutaneously with

gentle CSF aspiration of the Rickham reservoir or prechamber. This should be per-
formed with extreme care and aseptic technique. A CSF sample can also be taken
here to assess for infection. Open assessment can be performed in surgery and
may facilitate more confidence in the detection of CSF flow through the system. Visual
inspection of the valve to look for cellular debris, blood clots, and to determine
whether flow is continuous should be performed. Gentle and minimal pumping with
strategic occlusion of the proximal tubing, the tubing between the prechamber and
the valve, and then the tubing distal to the valve can help identify where the occlusion
has occurred. In addition, drawing from the reservoir and assessing the refill can deter-
mine the patency of the ventricular catheter. Flow through the valve can be assessed
by gentle flushing of saline through the system. Valvular occlusion can be remedied by
gentle pumping and flushing. Care should be taken not to excessively pump or flush
the system as it may cause overdrainage or damage the valve mechanism,
respectively.
If the obstruction cannot be remedied, the valve or other affected component can be

replaced if using a nonunitized variant of the system. The samemeticulous attention to
detail should be used when replacing shunt components. In some cases, with contra-
lateral ventricular expansion, a shunt can be placed on that side.
In some tumors with excessive proteinaceous debris and repeated failure of VP

shunt, a lateral ventriculostomy as described by Shores and colleagues16 (Fig. 6)
may be a viable salvage technique in managing these rare but challenging cases.

DISCUSSION

VP shunting is considered the standard of care for severe clinical obstructive hydro-
cephalus. While the majority of literature regarding VP shunt placement pertains to
treatment in younger patients with suspected congenital causes, the surgical proced-
ure and complication profile are similar in patients with acquired hydrocephalus sec-
ondary to brain tumors. However, patients with brain tumors present distinct
challenges compared to those with congenital hydrocephalus. Patients with friable tu-
mors or higher CSF protein content may have an increased risk for shunt valve



Fig. 6. Intraoperative images displaying sequences during a lateral ventriculostomy proced-
ure. The left image (A) depicts the completed fenestration and eversion of the lateral
ventricle. The right image (B) depicts the completed duroplasty with swine intestinal submu-
cosa. (Images courtesy of Dr Andy Shores, DVM, MS, PhD, DACVIM (Neurology).)
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obstruction. Additionally, radiation therapy may initially result in tumor necrosis,
potentially leading to valve obstruction by tumor emboli. These risk factors are impor-
tant to consider when selecting the type of shunt and how the shunt is placed. To miti-
gate these risks and simplify revision when required, the authors recommend using a
valve with a Rickham reservoir and a nonunitized catheter system. A nonunitized sys-
tem allows for an easier valve replacement without the need to remove the entire cath-
eter system when revision is required. Despite the inherent complications and
challenges unique to patients with brain tumors, VP shunting can provide rapid, effec-
tive, and durable relief from clinical signs of hydrocephalus secondary to brain tumors,
especially when used in conjunction with other treatments such as radiation, chemo-
therapy, or surgery. Patients with progressive clinical signs of obstructive hydroceph-
alus are ideal candidates for VP shunting, with ventricular system neoplasms and
tumors affecting the caudal fossa being the most common tumor types associated
with acute hydrocephalus. Proper planning and execution of the VP shunting proced-
ure are crucial to minimize complications that can include mechanical failures, func-
tional failures, and infection. Recognizing obstructive hydrocephalus on MRI in
patients with brain tumors may be more challenging compared to congenital cases.
Nevertheless, VP shunting can help alleviate clinical signs attributable to hydroceph-
alus and reduce risk in patients requiring multiple anesthesia events for treatment. VP
shunting directly addresses the pathophysiologic changes caused by hydrocephalus,
leading to rapid clinical improvement and reduced anesthetic risk. These benefits
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contribute to both an improved quality of life and increased survival time making VP
shun placement a key intervention for managing obstructive hydrocephalus second-
ary to brain tumors.

SUMMARY

� Brain tumors can cause obstructive hydrocephalus, which is often the major
driver of clinical signs, especially in tumors arising within the ventricular system.

� VP shunting can provide rapid, effective, and durable relief from clinical signs of
hydrocephalus secondary to brain tumors when used alone; however, it is more
effective alongside other treatments such as radiation, chemotherapy, or
surgery.

� VP shunting may offer standalone benefits to survival in patients, even without
radiation therapy or surgery.

� Patients with progressive clinical signs of obstructive hydrocephalus, particularly
those with ventricular system neoplasms or tumors affecting the caudal fossa,
are ideal candidates for VP shunting.

� OtherMRI features associatedwith clinical hydrocephalus include elevation of the
corpus callosum, dorsoventral flattening of the interthalamic adhesion, dilation of
the olfactory recesses, thinning of the cortical sulci and/or the subarachnoid
space, and disruption of the internal capsule adjacent to the caudate nucleus.

� Meticulous planning and execution of the VP shunting procedure are essential to
minimizing complications, which can include mechanical failures, functional fail-
ures, and infection.

� An additional surgical challenge commonly experienced with VP shunt place-
ment in patients with brain tumors is that there is a smaller target area in which
to place the shunt.

CLINICS CARE POINTS
� VP shunting is considered the gold standard surgical intervention for managing obstructive
hydrocephalus.

� VP shunting can provide rapid, effective, and durable relief from clinical signs of
hydrocephalus secondary to brain tumors when used alone; however, it is more effective
alongside other treatments such as radiation, chemotherapy, or surgery.

� Studies have found that VP shunting followed by radiation therapy resulted in a longer
survival time than VP shunting or radiation therapy alone in patients with hydrocephalus
secondary to neoplasia.

� Patients with progressive clinical signs of obstructive hydrocephalus, particularly those with
ventricular system neoplasms or tumors affecting the caudal fossa, are ideal candidates for
VP shunting.

� MRI is superior for identifying and characterizing focal lesions, while CT is crucial for surgical
planning of VP shunt placement.

� Periventricular edema, seen as blurred ventricular margins on CT and periventricular FLAIR
hyperintensity on MRI, can help distinguish acute hydrocephalus from chronic
normotensive hydrocephalus or ventriculomegaly.

� Patients with acute obstructive hydrocephalus are less likely to experience ventricular
collapse following VP shunt placement due to less parenchymal atrophy but are typically
at greater risk for the obstruction of the shunt valve due to friable tumors or increased CSF
protein content.
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� Using a valve with a Rickham reservoir or a prechamber and a nonunitized valve system can
help mitigate the risks associated with shunt valve obstruction in patients with brain tumors
and make troubleshooting easier.
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