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Surgical management of raised intracranial pressure secondary
to otogenic infection and venous sinus thrombosis
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Abstract
Purpose This study reviews paediatric patients with raised intracranial pressure as a result of venous sinus thrombosis secondary
to otogenic mastoiditis, requiring admission to the paediatric neuroscience centre at the University Hospital Wales, Cardiff. The
consensus regarding the management of otogenic hydrocephalus in the published literature is inconsistent, with a trend towards
conservative over surgical management. We reviewed our management of this condition over a 9-year period especially with
regard to ventriculo-peritoneal (VP) shunting.
Methods Analysis of a prospectively collected database of paediatric surgical patients was analysed and patients diagnosed with
otogenic hydrocephalus from November 2010 to August 2018 were identified. Our data was compared with the published
literature on this condition.
Results Eleven children, 7 males and 4 females, were diagnosed with otogenic hydrocephalus over the 9-year period. Five
(45.5%) required VP shunt insertion to manage their intracranial pressure and protect their vision. The remaining six patients
(54.5%) were managed medically.
Conclusions When children with mastoiditis and venous sinus thrombosis progress to having symptoms or signs of raised
intracranial pressure, they should ideally be managed within a neuroscience centre. Of those children, almost half will need
permanent cerebrospinal fluid diversion to protect their sight.
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Introduction

Otogenic venous sinus thrombosis is a rare intracranial com-
plication ofmastoiditis and acute otitis media [1]. Its incidence
has reduced significantly since the widespread use of contem-
porary antimicrobials [2]. However, it remains a serious com-
plication of mastoiditis that needs prompt recognition and
treatment to prevent further intracranial sequalae such as
raised intracranial pressure (ICP). Patients who develop raised
intracranial pressure (otogenic hydrocephalus) require

specialist management to manage symptoms and prevent per-
manent loss of vision [3].

However, the consensus regarding the treatment of
otogenic hydrocephalus in the published literature is inconsis-
tent, with a trend towards conservative over surgical manage-
ment [4]. The indications for conservative over surgical man-
agement of raised ICP also remain unclear from the published
literature.

In this study, we review our case series of paediatric pa-
tients with otogenic hydrocephalus treated within a tertiary
referral neuroscience centre. We compared our cohort to the
published literature with regard to the need for cerebral spinal
fluid (CSF) division.

Methods

Data on all patients with otogenic hydrocephalus treated at the
University Hospital of Wales, Cardiff, UK, between
November 2010 and August 2018 was collected. Data
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collected included patient demographics, clinical presentation,
radiological findings, medical therapy and neurosurgical man-
agement. All patients were admitted jointly under paediatric
neurology and paediatric neurosurgery.

Results

Eleven patients with otogenic hydrocephalus secondary to
mastoiditis and venous sinus thrombosis were identified be-
tween November 2010 and August 2018 (Table 1). Of the 11
patients, 7 (64%) were male and 4 (36%) female with a mean
age of 5.7 years at diagnosis. All 11 patients had symptoms of
raised intracranial pressure. Eight out of 11 (73%) patients had
papilledema, 4/11 (36%) had abducens nerve palsy, 4/11
(36%) strabismus, (36%) 4/11 visual field defects and 1/11
(9%) seizures.

Seven (64%) patients underwent lumbar puncture (LP) for
diagnostic and symptomatic relief. Two out of 6 patients with-
out a ventricular peritoneal (VP) shunt had a LP with a mean
opening pressure of 45 cm H20. Five out of five children who

had a VP shunt had LP with a mean opening pressure of
58.2 cm H20. Four patients (36%) had intracranial pressure
monitoring as part of their work up for otitic hydrocephalus.
All four went on to have a VP shunts.

Overall a VP shunt was required in 5 patients (45.5%) and
the remaining six patients (54.5%) had their raised ICP treated
medically.

Discussion

Otitic hydrocephalus develops secondary to venous sinus
thrombosis as a result of an inflammatory response to mas-
toiditis [5]. Following an otogenic infection, secondary in-
flammation may cause thrombophlebitis of the cerebral veins
leading to venous sinus thrombosis. Due to its close anatom-
ical location, the sigmoid sinus is the most commonly affected
but local spread to adjacent dural sinuses may also occur [1].
The thrombosis disrupts both venous and CSF drainage in the
brain resulting in raised ICP.

Table 1 Primary dataset. Summary of clinical and radiographic details of 11 children with otogenic hydrocephalus (November 2010 and August 2018)

Patient
ID

Age
(years)

Radiological findings (affected
sinus)

Surgical treatment VP shunt
required

Medical
treatment

1 5 IJV Mastoidectomy and myringotomy N LMWH
IVAntibiotics

2 3 SS Mastoidectomy N LMWH
IVAntibiotics

3 4 SS, IJV Mastoidectomy
ICP monitoring

Y Rivoxaban
IVAntibiotics
Acetazolamide

4 4 SS, TS, IJV Mastoidectomy N Rivoxaban
IVAntibiotics
Acetazolamide

5 5 SS Mastoidectomy,
Myringotomy and craniotomy

Y Rivoxaban
IVAntibiotics
Acetazolamide

6 3 TS Mastoidectomy and myringotomy N Rivoxaban
IVAntibiotics

7 4 SS, TS, IJV Mastoidectomy
ICP monitoring

Y Rivoxaban
IVAntibiotics

8 9 TS
Epidural abscess

Mastoidectomy, myringotomy and epidural abscess
drainage

N LMWH
IVAntibiotics
Acetazolamide

9 4 SS, TS, IJV Mastoidectomy
ICP monitoring

Y LMWH
IVAntibiotics
Acetazolamide

10 11 SS, TS, IJV Mastoidectomy
ICP monitoring
Optic nerve fenestration

Y Rivoxaban
IVAntibiotics
Acetazolamide

11 7 SS, TS, Mastoidectomy N LMWH
IVAntibiotics

ICP, intracranial pressure; LMWH, low molecular weight heparin; SS, sigmoid sinus; TS, transverse sinus; IJV, internal jugular vein
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The vast majority of patients with mastoiditis remain in
their local centres for treatment; however, in South Wales,
patients with signs and symptoms of raised ICP are transferred
to the paediatric neuroscience centre. Therefore, patients seen
at our centre are those with suspected raised ICP secondary to
otitic infection. These patients are jointly managed by paedi-
atric neurosurgery and paediatric neurology.

The current published literature is sparse regarding the
management of a raised ICP from otitic hydrocephalus. A
literature review of 105 cases of otogenic sigmoid sinus
thrombosis advocated conservative over neurosurgical man-
agement of raised ICP [4]. Ninety-four percent of these pa-
tients were treated medically; however, less than half of the
patients (46/105) were reported to have signs of raised ICP.
Only 4/46 (8.7%) of the patients with raised ICP went on to
have a VP shunt. A smaller case series of otogenic sigmoid
sinus thrombosis reported 4 out of 9 patients with otitic hy-
drocephalus [6]. Out of these 4 patients, 2 (50%) required a
VP shunt for management of a raised ICP. This is more in
keeping with our experience.

There are a number a case report of children needing shunts
for otitic hydrocephalus [7–11]. However, they do not reach
any conclusions regarding the management of raised ICP or
elucidate on the decision-making when to insert a VP shunt.

Our decision to insert a VP shunt is based solely on dete-
riorating vision in patients not responding to serial lumbar
punctures (LPs). Serial lumbar punctures and ICP monitoring
are useful adjuncts to the management and investigation of
these patients, but neither are used in isolation to decide which
patients undergo CSF diversion. The patients who underwent
intracranial ICP monitoring all subsequently went on to have
VP shunts in our series.

Conclusions

Ventriculo-peritoneal shunts are an effective treatment for pa-
tients with otitic hydrocephalus primarily to protect vision.
From our experience and a review of the limited literature,
up to 50% of these patients with signs and/or symptoms of
raised ICP will require a VP shunt. Lumbar puncture and/or
ICP monitoring in these children seem to be predictive with
regard to needing a shunt. We feel that all patients with mas-
toiditis and venous sinus thrombosis who have signs or symp-
toms of raised intracranial pressure should be treated within a
paediatric neurosciences centre.
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