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Abstract

Background. Paediatric otogenic cerebral venous sinus thrombosis is a rare, heterogeneous
and life-threatening condition, with possible otological, neurological and ophthalmological
sequelae. Its course and outcomes can be widely variable. The publications available often
consider individual aspects of paediatric otogenic cerebral venous sinus thrombosis manage-
ment. The condition itself and the nature of the currently available guidance can lead to
uncertainties when holistically managing patients with paediatric otogenic cerebral venous
sinus thrombosis.
Objectives. Clear recommendations for the comprehensive assessment and management of
paediatric otogenic cerebral venous sinus thrombosis are presented, along with the literature
review upon which they are based. Its clinical and radiological assessment are discussed.
Conclusion. A multidisciplinary approach to assessment and management is recommended,
inclusive of infectious diseases, ENT surgery, neurology, ophthalmology and haematology. On
balance, anticoagulation is recommended for three months. Follow-up imaging is not recom-
mended in the absence of clinical concern. Follow up by ENT surgery, neurology and ophthal-
mology departments is recommended.

Introduction

Paediatric otogenic cerebral venous sinus thrombosis is a rare, heterogeneous and life-
threatening condition. It is most commonly a complication of infective otomastoiditis,
and frequently affects the lateral cerebral venous sinus. Further complications can be oto-
logical, neurological and ophthalmological.1–5

As highlighted by this case presentation, consensus for paediatric otogenic cerebral
venous sinus thrombosis management is desirable yet elusive given the paucity of avail-
able evidence. We discuss the management uncertainties that led to multidisciplinary dis-
cussion of this case, and the relevant evidence identified via a PubMed and Medline
database search. We present our guidance for both assessment and management.

Case report

A previously well 2-year-old female in-patient, treated for acute mastoiditis with intraven-
ous co-amoxiclav, was persistently pyrexial, then lethargic, 36 hours into her admission.
She was scheduled for emergency surgery. A pre-operative computed tomography (CT)
scan demonstrated otomastoiditis, a subperiosteal abscess and a probable lateral cerebral
venous sinus thrombosis. Magnetic resonance imaging (MRI) was considered so as to
confirm the thrombosis; this was eventually deemed unnecessary.

Surgery included myringotomy and ventilation tube insertion, abscess incision and
drainage, and cortical mastoidectomy. During admission, referrals were made to numer-
ous medical specialties. After several discussions, low-molecular-weight heparin anti-
coagulant treatment was initiated. Following in-patient discharge, the patient completed
a three-month low-molecular-weight heparin course. She was followed up by the ENT
surgery and neurology departments, with no interval imaging. She was discharged at
six months, with no morbidity.

Discussion

Assessment

Paediatric otogenic cerebral venous sinus thrombosis should be considered in children
presenting with an otological inflammatory process (e.g. infection) and any of the follow-
ing clinical features: headache, vomiting, behavioural disturbance, seizure, a reduced con-
scious level, focal neurological deficit(s) and raised intracranial pressure signs (e.g.
papilloedema).

The following specialties should be involved in the assessment and management of
suspected and confirmed paediatric otogenic cerebral venous sinus thrombosis: radiology,
infectious diseases, ENT surgery, neurology, ophthalmology and haematology.
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Radiology
When paediatric otogenic cerebral venous sinus thrombosis is
suspected, confirmatory imaging is required via CT and/or
MRI. Unenhanced CT is not recommended given its low sen-
sitivity and specificity.6 Computed tomography venography
demonstrates cerebral venous sinus thrombosis as a filling
defect, with a sensitivity of 75–100 per cent.7 It is superior
to magnetic resonance venography in terms of acquisition
time and (fewer) movement artefacts, and for bony
anatomy.7,8

The MRI should be contrast-enhanced, as early thrombus
(less than 5 days old) may be occult without it.8 This relative
insensitivity on unenhanced studies recurs when the thrombus
is chronic (lasting for more than 15 days) because of variable
recanalisation.9 Magnetic resonance imaging has no radiation
exposure, it is better for characterising soft tissue changes, and
it offers exclusive techniques that are useful in certain scen-
arios (e.g. diffusion-weighted imaging).6,8,10,11 Magnetic reson-
ance imaging is generally considered more sensitive and
specific than CT.8,12 However, MRI is not always practical,
especially for children. Computed tomography has lower yet
acceptable sensitivity and specificity.7,8

There is no single ‘best’ imaging modality for all paediatric
otogenic cerebral venous sinus thrombosis cases. We recom-
mend that modality selection be discussed with radiologists
on an individualised basis. Re-imaging should be considered
when imaging findings are negative for paediatric otogenic cere-
bral venous sinus thrombosis and clinical suspicion remains.

Management

Infectious diseases
Bacterial mastoiditis is a common cause of paediatric otogenic
cerebral venous sinus thrombosis. Classical pathogens include
Haemophilus influenzae, streptococcus spp., staphylococcus
spp., Pseudomonas aeruginosa and Moraxella catarrhalis.13

There is an association between immune dysfunction or
immaturity and an increased risk of developing bacterial mas-
toiditis.14 Immune dysfunctions require experience to suspect
and diagnose them.

Infectious paediatric otogenic cerebral venous sinus throm-
bosis is more common with certain pathogens, especially
Fusobacterium necrophorum.15–17 Coudert and colleagues’ ser-
ies found that F necrophorum related paediatric otogenic cere-
bral venous sinus thrombosis tends to present in younger
children with a more severe clinical presentation.16

Furthermore, fusobacterium-related skull base osteomyelitis
has been reported.18

Having considered the potential complexities, we recom-
mend referral to the infectious diseases department in all
cases of paediatric otogenic cerebral venous sinus thrombosis.
Local antimicrobial prescribing guidance should be followed.

ENT surgery
Children with acute mastoiditis and paediatric otogenic cere-
bral venous sinus thrombosis often require surgery.

Wong and colleagues’ systematic review of 174 surgical
cases categorised procedures as either ‘conservative’ or ‘exten-
sive’.19 Conservative procedures included myringotomy, venti-
lation tube insertion, mastoidectomy, sinus needle aspiration
and sinus decompression. Extensive procedures included
thrombectomy and internal jugular vein (IJV) ligation. The
most common surgery was cortical mastoidectomy with
sinus decompression.19

We conducted our own analysis of complications amongst
the conservative and extensive groups. We excluded wound
bleeding, haematoma, epistaxis and cellulitis, as these were
not related to the extensiveness of surgery. The conservative
post-operative complication rate was 0.8 per cent (1 out of
121 patients; ‘recurrent raised intracranial pressure’).2 The
extensive post-operative complication rate was 5.6 per cent
(3 out of 53 patients). Extensive group complications included
permanent visual impairment and temporal lobe herniation.
Two of this group’s three patients had IJV thrombosis; two
underwent IJV ligation and all three underwent
thrombectomy.1,20,21

Since Wong and colleagues’ review, there have been 2 more
paediatric otogenic cerebral venous sinus thrombosis pub-
lished series, comprising 32 surgically managed children.22,23

They all underwent similar conservative surgical procedures;
no thrombectomies or IJV ligations were performed. The post-
operative complication rate was 0 per cent.

It is clear that conservative interventions are associated with
lower post-operative complication rates (0.8 vs 5.6 per cent). It
may be postulated that patients undergo more extensive sur-
gery because of the extent of the thrombosis and severity of
associated conditions. However, there are no published
instances of complications where conservative surgery has
been used in more extensive thromboses (e.g. IJV extension).
Extensive surgical procedures are more likely to be responsible
for post-operative complications than the underlying throm-
bosis characteristics.

We recommend conservative surgery (specifically mastoi-
dectomy with or without myringotomy and ventilation tube
insertion) in cases of paediatric otogenic cerebral venous
sinus thrombosis, and discourage extensive interventions.

Neurology
Neurological complications of paediatric otogenic cerebral
venous sinus thrombosis may include cerebral oedema, ischae-
mia, haemorrhage, dural arteriovenous fistula, intracranial
hypertension, epilepsy and developmental delay.6,24,25 Onset
and presentations vary, and there is potential for severe mor-
bidity and mortality.6.24,25 Therefore, referral to the neurology
department and subsequent follow up is recommended. Other
aspects related to the neurology specialty are discussed in the
‘Haematology’ section below.

Ophthalmology
Existing literature regarding the assessment and management
of ophthalmological sequelae in all-age, all-cause cerebral ven-
ous sinus thrombosis is limited. Yadegari et al. reported visual
loss (30 per cent), diplopia (28 per cent), papilloedema (68 per
cent), abducens nerve palsy (30 per cent) and proptosis (8 per
cent) in their 53-adult patient series.26 There was association
between the absence of visual loss or proptosis and a favour-
able outcome. There were no associations between the specific
sinus affected and ocular manifestations.26 Proptosis strongly
indicates cavernous sinus thrombosis.26,27

Papilloedema incidence rates in all-age, all-cause cerebral
venous sinus thrombosis range between 28 per cent and 90
per cent.3,4,28–30 In Liu and colleagues’ multicentre series of
65 patients with cerebral venous sinus thrombosis related
papilloedema, 56 per cent had papilloedema on presentation,
but its appearance was delayed in the remaining patients.31

Treatments were highly variable. Forty per cent of patients
had permanent visual field defects; worsening papilloedema
was significantly associated with this.
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Paediatric otogenic cerebral venous sinus thrombosis
related papilloedema, and even more so proptosis, are asso-
ciated with permanent visual complications. We recommend
early referral of all cases of paediatric otogenic cerebral venous
sinus thrombosis to the ophthalmology department, with indi-
vidualised follow up.

Haematology
The European Federation of Neurological Societies’ systematic
review of adult all-cause cerebral venous sinus thrombosis
recommended screening for thrombophilia.32 Conversely,
and more specifically, multiple previous reports of paediatric
otogenic cerebral venous sinus thrombosis case series have
included screening, with evidence that thrombophilia detec-
tion has no significant influence on outcomes.3,33–36 There is
also a financial cost. Whilst it is recognised that children
with paediatric otogenic cerebral venous sinus thrombosis
may have underlying thrombophilia, this does not influence
outcomes.

Anticoagulation in paediatric otogenic cerebral venous
sinus thrombosis has both been advocated and questioned.
No previously reported series has been able to demonstrate a
statistically significant benefit with anticoagulation. Several
reports discuss the arguably greater importance of infection
resolution, neocollateral circulation and/or contralateral sinus
patency.3,9,28,37–40 Yet, similarly, this has not been statistically
demonstrated.

There is evidence to support the safe and effective use of
anticoagulation in adult cerebral venous sinus throm-
bosis.38,41–43 Following two large trials comparing unfractio-
nated and low-molecular-weight heparin with placebo, and a
subsequent Cochrane review, guidelines published in the
British Journal of Haematology concluded that heparin is
‘safe and potentially beneficial’ in adult cerebral venous sinus
thrombosis.25,32,41–43

In the absence of randomised paediatric otogenic cerebral
venous sinus thrombosis trials, it is reasonable to consider
the findings of paediatric all-cause cerebral venous sinus

Fig. 1. A flowchart presenting our recommended
approach for patients with paediatric otogenic cere-
bral venous sinus thrombosis. AOM = acute otitis
media; CT = computed tomography; MRI = magnetic
resonance imaging; LMWH = low-molecular-weight
heparin
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thrombosis reports. DeVeber and colleagues’ study demon-
strated 0 per cent versus 27 per cent death rates in their
anticoagulated versus non-anticoagulated groups respect-
ively.44 In Kenet and colleagues’ series, there were 22 recurrent
thromboses; 6 were anticoagulated and 16 were not.45

Frequencies of minor anticoagulation complications (e.g.
epistaxis) amongst numerous series were insignificant (less than
10 per cent).19,21,30,41,46 The British Committee for Standards in
Haematology produced paediatric guidelines recommending
three months of either low-molecular-weight heparin or warfarin
in all secondary venous thromboembolism cases.47

The potential risks of serious paediatric otogenic cerebral ven-
ous sinus thrombosis related morbidity and mortality justifies
anticoagulation. It is safe in paediatric otogenic cerebral venous
sinus thrombosis cases and is significantly effective in adult cere-
bral venous sinus thrombosis cases.19,32,43–45,48–50 We recom-
mend referral to the haematology department. All patients
should be offered a three-month course of anticoagulation, spe-
cifically low-molecular-weight heparin where appropriate.

Follow up

We recognise the absence of specific literature on the subject of
paediatric otogenic cerebral venous sinus thrombosis out-
patient follow up. Sinus recanalisation has been reported as
an outcome measure. However, thromboses often recanalise
without anticoagulation treatment.9 Furthermore, anticoagula-
tion does not seem to influence the completeness of recanali-
sation.19 No associations have been reported between
recanalisation and favourable outcomes. We therefore discour-
age routine interval follow-up imaging in the absence of spe-
cific clinical concerns.

Paediatric otogenic cerebral venous sinus thrombosis
related disabilities can be otological, neurological and ophthal-
mological, and may be delayed in onset.1–5 Follow up of these
children should therefore be through ENT surgery, neurology
and ophthalmology departments. The follow-up period should
be individualised, and will depend on the duration of anticoa-
gulation and ongoing management of disabilities.

Conclusion

Paediatric otogenic cerebral venous sinus thrombosis is a rare,
heterogeneous condition, with a lack of high-quality evidence
regarding its assessment, management and follow up. Potential
sequelae can be serious and occult. Treatment is often multi-
modal. Figure 1 summarises our recommended multidisciplin-
ary approach to all patients with paediatric otogenic cerebral
venous sinus thrombosis.
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