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Introduction

Ventriculoperitoneal (VP) shunt surgery is a very common
neurosurgical procedure in the continuum of relatively high
prevalence of hydrocephalus in our country. In the Indian
context, VP shunts are most commonly used to treat hydro-
cephalus.1 Shunt surgeries are associated with many compli-
cations. Excessivedrainage is oneof those complicationswhich
has significant impact on the neurological status of the
patients. Chronic subdural hematoma (SDH) and extradural
hematoma (EDH) are potentially life-threatening complica-
tions of excessive drainage occurring usually over different
time periods.2,3 Occurrence of both entity simultaneously in a

patient is extremely rare. Hereby,we report a caseof a 12-year-
old boy who presented to the emergency room in altered
sensorium and gradual onset quadriparesis followingmultiple
shunt revision for congenital hydrocephalus secondary to
aqueductal stenosis and his initial computed tomography
(CT) head scans showed simultaneous occurrence of chronic
SDH on the right side and EDH on the left side.

Case Illustration

A 12-year-old boy presented to the emergency room as a
referred case from other hospital in altered sensorium and
gradual onset quadriparesis following left-sided VP shunt
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Abstract Ventriculoperitoneal (VP) shunt surgeries are common neurosurgical procedure for
hydrocephalus. Subdural hematoma (SDH) and extradural hematoma (EDH) are rare
but potentially life-threatening complications following VP shunt surgeries. We are
describing probably the first case in which a 12-year-old boy presented to the
emergency room in altered sensorium and gradual onset quadriparesis following
multiple shunt revision procedures done in an outside hospital. Computed tomography
head showed chronic right-sided frontotemporoparietal chronic SDH and parietal
dominant EDH simultaneously with multiple shunt systems in ventricles. Patient was
taken for surgery in emergency and emergent evacuation of hematoma was done.
Patient improved in the postoperative period. In this case report we will make an
attempt to describe a rare complication of VP shunt surgery and possible mechanisms
responsible for it.
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insertion in the same hospital. At the time of admission, his
score at Glasgow Coma Scale (GCS) was E2V2M5. Pupil was
bilaterally sluggish reactive. Bloodpressurewas118/66mmHg
and pulse rate was 56 beats per minute. Patient was resusci-
tated in the emergency room and all routine investigations
were sent. CT scan of the head showed right-sided frontotem-
poroparietal chronicSDHand left-sidedparietal dominantEDH
with two different shunt systems in ventricles (►Fig. 1). On
detailed history elaboration from parents we came to know
that the patient underwent multiple shunt surgeries for con-
genital hydrocephalus secondary to aqueductal stenosis as
revealed by his previous scan (►Figs. 2,3,4). Right-sided VP
shunt was done at the age of eight years for congenital
hydrocephalus and left-sided VP shunt was done one year
back for neurological deterioration secondary to right-sidedVP
shuntmalfunction. Fourdays back, ventricular endwas revised
again on the left side from the same burr hole. Following poor
neurological status, emergency surgery was planned. Preoper-
ative routine investigations along with coagulation profile
were found to be normal. Patient was taken to the emergency

operating roomwhere right-sidedburrholedrainageofchronic
SDHand left-sided parietal craniotomywith evacuation of EDH
were done (►Fig. 5). Postoperative scans showed evacuated
state of hematoma (►Fig. 6). Patient was observed in the
critical care unit for 24hours. Patient improved neurologically
in the postoperative period and discharged on 8th day at GCS
score 15 [E4V5M6] without any neurological deficit.

Discussion

VP shunt is a very common neurosurgical procedure done for
hydrocephalus due to various etiologies in different age
groups. Shunt surgery and its complications are integral part
of each other.4 Intracranial hematomas are rare set of compli-
cations associated with VP shunt surgeries.5 Intracranial he-
matoma can be in the form of acute or chronic SDH, EDH, or
intracerebral hematoma. SDHs among these are more com-
mon.6,7 SDHs can occur in up to 2 to 17% patients with
cerebrospinal fluid diversion procedures.8 Mechanisms to
explain formation of intracranial hematomas are not precisely

Fig. 1 Computed tomography (CT) scan of head showing right-sided chronic subdural hematoma (thin arrow) and acute extradural hematoma
(thick arrow) with two shunt systems in ventricles (small arrow).
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Fig. 2 Magnetic resonance imaging (MRI) brain showing dilated ventricle (first scan before any shunt surgery).

Fig. 3 Magnetic resonance imaging (MRI) brain T2-weighted (T2W) showing right-sided chronic subdural hematoma and left-sided acute
extradural hematoma.
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defined yet, but some concepts have been postulated. Follow-
ing VP shunt surgery, ventricles shrinkage lead to the collapse
of brain cortex inwards. It causes stretching of the bridging
veins which are amenable to rupture even after minor trau-
ma.8 Other causes may be bleeding disorders or use of anti-
coagulants.6–8 Formation of EDH following shunt surgeries is
extremely rare. Itmaybe at the surgical site ordistant fromthe
surgical site.9 Dural separation during ventricular catheter
insertion or collapse of cortex following drainage of ventricle
leads to pressure on dural venous attachment which may
bleed further. Repeated attempt of ventricular catheter inser-

tionwithout adequate durotomymay lead to the separation of
dura from calvarium and delayedmanifestation in the form of
EDH secondary to dural vessels oozing. Inadequate hemostasis
of dural margins or bone, bleeding diathesis, or venous mal-
formations are the other causes.9,10

In our case, gradual collapse of the cortex on the right side
following VP shunt surgery led to the formation of chronic
SDH. Rapid shrinkage of ventricle followed by collapse of the
cortex and inadequate hemostasis of dural margins were
probable causes of EDH formation on the left side.

Although chronic SDHs have gradual progression, patients
may remain asymptomatic but rapid neurological deteriora-
tion can occur in case of EDH. In our case, EDH formation
after shunt revision led to rapid neurological deterioration
for which emergency surgery was required.

Few cases have been reported of isolated chronic SDH or
EDH following VP shunt placement. We are probably one of
the first authors to report such case of simultaneous occur-
rence of chronic SDH and EDH in a patient following shunt
procedures.

Conclusion

VP shunt surgeries are associated with many complications.
SDH and EDH are potentially life-threatening complications.
Adequate hemostasis along with accurate surgical technique
is of paramount importance in shunt surgeries. In case of
neurological deterioration following shunt surgeries, high
index of suspicion should be made and immediate CT scans
are required to rule out these fatal entities. Prompt diagnosis

Fig. 4 Computed tomography (CT) scan of head showing right-sided chronic subdural hematoma with two shunt systems (before ventricular
end revision on the left side).

Fig. 5 Left parietal craniotomy with evacuation of extradural
hematoma.
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and appropriate surgical intervention lead to excellent
outcome.
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Fig. 6 Postoperative computed tomography (CT) head showing evacuated state of hematoma (thick arrow) and shunt system in situ (thin arrow).
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