
This article appeared in a journal published by Elsevier. The attached
copy is furnished to the author for internal non-commercial research
and education use, including for instruction at the authors institution

and sharing with colleagues.

Other uses, including reproduction and distribution, or selling or
licensing copies, or posting to personal, institutional or third party

websites are prohibited.

In most cases authors are permitted to post their version of the
article (e.g. in Word or Tex form) to their personal website or
institutional repository. Authors requiring further information

regarding Elsevier’s archiving and manuscript policies are
encouraged to visit:

http://www.elsevier.com/copyright

http://www.elsevier.com/copyright


Author's personal copy

Clinical Neurology and Neurosurgery 114 (2012) 196– 198

Contents lists available at SciVerse ScienceDirect

Clinical  Neurology  and  Neurosurgery

j o ur nal homep age: www.elsev ier .com/ locate /c l ineuro

Case  report

Shunt  overdrainage  after  mild  head  trauma

Bora  Gürer ∗, Erdal  Resit  Yilmaz,  Hüseyin  Hayri  Kertmen,  Zeki  Sekerci
Ministry of Health Diskapi Yildirim Beyazit Education and Research Hospital, 1st Neurosurgery Clinic, 06110 Ankara, Turkey

a  r  t  i  c  l  e  i n  f  o

Article history:
Received 30 November 2010
Received in revised form 21 August 2011
Accepted 8 October 2011
Available online 29 October 2011

Keywords:
Shunt overdrainage
Subdural hematoma
Head trauma
Programmable valve

1. Introduction

Shunt overdrainage leading to subdural hematoma (SDH)
formation is known to be one of the major complications of ven-
triculoperitoneal (V-P) shunt implantation [1].  Shunt overdrainage
after mild head trauma is rare.

Here, we present a case of shunt overdrainage causing bilateral
subdural hematoma, which developed after mild head trauma in a
patient who had a history of V-P shunt surgery 6 years previously
for normal-pressure hydrocephalus.

2. Case report

A 65-year-old woman, with a history of V-P shunt placement
6 years ago for the treatment of normal-pressure hydrocephalus
was admitted to our emergency room because of mild head trauma
after a traffic accident. She had not undergone any shunt revision;
on follow-up, she was symptomless and was doing well with her
shunt.

Upon presentation, the patient was awake and her initial neu-
rological examination was completely normal. Her head computed
tomography (CT) revealed no acute changes due to trauma (Fig. 1).
She had been followed for 12 h. She was later discharged without
any symptoms.

Seventy-two hours after trauma, the patient became uncon-
scious and was rushed to the emergency room. Emergent head CT
revealed a bilateral subdural hematoma that caused a serious mass
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effect (Fig. 2). The initial diagnosis was subdural hematoma due to
shunt overdrainage. The patient underwent a bilateral burr-hole
exploration for subdural hematoma drainage, and revision of the
V-P shunt with the Codman Hakim Programmable Valve (Codman,
Raynham, MA)  was performed. We  switched the shunt-opening
pressure to 150 mmH2O.

After surgery, the patient was awake without any neurologi-
cal deficit. She remained asymptomatic during the postoperative
period and was  discharged without symptoms.

3. Discussion

The diversion cerebrospinal fluid (CSF) from the ventricles to
another body cavity (such as the peritoneum) by CSF shunts is
used widely to treat hydrocephalus. Many patients with a CSF
shunt may  experience device malfunction [2].  The most common of
these malfunctions are infection and shunt obstruction, which lead
to under-drainage and consequent elevation of intracranial pres-
sure [3].  Shunt malfunction may  also cause overdrainage, leading
to intracranial hypotension, subdural hematoma and slit ventricle
syndrome [1].  The incidence of overdrainage related to subdural
hematoma is 4–5% [3].

In 1970, Illingworth reported that SDH had developed in two
patients with ventriculocaval shunt after mild head trauma [4].
Sternbach reported a case of SDH in a shunted patient, in whom
subdural hematoma occurred two days after mild head trauma [5].

As in our case, mild head trauma may  trigger shunt overdrainage
and induce the formation of a subdural hematoma. The mecha-
nism of this rare condition is unknown. We  hypothesized that the
hydrocephalic status with V-P shunt alters the intracranial pres-
sure dynamics. Mild head trauma may  cause pressure changes due
to parenchymal swelling and lead to a rapid rise in intracranial
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Fig. 1. Head CT after initial trauma revealed no acute changes.

Fig. 2. Head CT, 72 h after trauma, revealed a bilateral subdural hematoma, causing a serious mass effect.
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pressure; these changes in pressure dynamics may  cause shunt
overdrainage. Furthermore, it has been shown that, following
ventricle drainage, the risk of rupture of the bridging veins has
increased [6].  After a mild head trauma, the intracranial pressure
dynamics may  change, resulting in shunt overdrainage; this may
lead to the rupture of bridging veins and SDH. An osmotic mecha-
nism also appears to play a part in growth of the subdural collection.
A major reduction in CSF volume and intraventricular pressure
caused by over-shunting may  lead to separation of the brain from
the dura, thereby increasing tension on the bridging veins and
predisposing them to rupture. Over-shunting also produces more
space for the accumulation of subdural fluid [5].

The implantation of a pressure-programmable shunt system has
proven to be useful in treating the overdrainage of CSF and shunt-
induced SDH [7].  These programmable shunt systems provide
adjustments in opening pressure, ranging from 30 to 200 mmH2O,
corresponding to the desired CSF pressure in each patient.

4. Conclusion

Head trauma in a shunted patient is a challenge for neuro-
surgeons. There are no guidelines to provide proper information

on managing this condition. Shunt overdrainage after mild head
trauma causing subdural hematoma is rare; neurosurgeons must
be aware of this condition. Subdural hematoma after shunt
overdrainage has a good outcome and can easily be managed by
pressure-programmable shunt systems.
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