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Introduction

Acute otitis media is a common disease, with the 
highest incidence during the first 6 years of life. 
The disease is characterised by purulent inflamma-
tion of the middle ear resulting in otalgia, fever, and 
hearing loss. Extensive mucosal oedema in the 
middle ear can, however, block the aditus ad an-
trum, preventing the mastoid air cells from draining, 
and initiating a cascade of inflammation, osteitis 
and necrosis resulting in acute mastoiditis.1

The incidence of intracranial complications is 
0.36% and there is a tendency to increase, which is 
probably attributable to resistant organisms favoured 
by the availability of antibiotics and vaccinal 
influence.2,3

Intracranial complications caused by otitis media 
are meningitis, epidural empyema, intracranial 
abscess, subdural empyema, sigmoid sinus throm-
bosis or thrombophlebitis, and hydrocephalus. The 
mortality rate for these complications is still 
8-26.3%.4,5 There are three pathways through which 
otitis media can provoke these intracranial compli-
cations: 1) by direct spread of the infection through 
osteitic bone to the middle fossa and posterior fossa 
dura mater, 2) by haematogenic spread or thrombo-
phlebitis, 3) by infectious spread through the laby-
rinth via the round and oval window or congenital 
malformations.4

Case report

A 12-year-old girl was admitted to the intensive 
care unit of the Antwerp University Hospital (UZA) 
after being transferred from a secondary-referral 
hospital. For the previous two months, she had been 
experiencing recurrent acute otitis media. One 
week before hospital admission she underwent an 
adenoidectomy and bilateral placement of tympa-
nostomy tubes. Except for the recurrent acute otitis 
media, she had no significant medical history. Several 
days after the surgery she was admitted to the refer-
ring hospital with complaints of back pain and an 
infectious clinical appearance with nausea, vomiting 
and diplopia. There was no ophthalmic pain. The 
clinical examination revealed signs of meningeal 
irritation. Computed tomography (CT) scanning 
revealed a complicated otomastoiditis of the left ear 
in combination with an epidural empyema and par-
tial thrombosis of the sigmoid sinus. Intravenous 
antibiotic therapy was started (cefotaxim) but the 
symptoms did not subside. Because of progressive 
somnolence, she was transferred to our tertiary 
university hospital. 

The clinical examination revealed an ill, pale 
child with normal blood pressure, normal pulse 
rate, an oxygen saturation of 96%, a score of 14 on 
15 on the Glasgow Coma Scale and absence of fe-
ver (37.3°C). The cardiac examination was normal, 
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clarithromycin). Clarithromycin was added be-
cause of the positive Mycoplasma serology, which 
had already been identified at the time of referral. 
The day after surgery, therapeutic doses of low mo-
lecular weight heparine (nadroparine) were started, 
accompanied by close monitoring of the anti-fac-
tor-Xa plasma levels. The day after the surgery, a 
control CT scan showed the postoperative state af-
ter mastoidectomy on the left side with a drain in 
the mastoidectomy cavity (Figure 4). The empyema 
was diminished by comparison with the previous 
MRI investigation (Figure 4).

Over subsequent days, the overall clinical status 
of the patient improved, with a fall in inflammatory 
markers on blood sample. Low-molecular-weight 
heparin was continued for 12 weeks in total.

The patient had one more episode of fever, rising 
to 38.4°C, with a leucocytosis but a CT scan identi-
fied no changes by comparison with the previous 
scan. Microbiological examination and culture re-
vealed a growth of Streptococcus Viridans. Antibi-
otics were changed to amoxicillin-clavulanic acid. 
Intravenous antibiotics were continued for 6 weeks. 

One month after these events, the patient reported 
a marked hearing improvement. A mild residual 
bilateral conductive hearing loss at the low frequen-
cies was observed on audiometry (Fletcher index of 
7 dBHL for the right ear, and 8 dBHL on the left). 
The left abducens nerve palsy resolved partially 
within 2 months and resolved completely after 
4 months. 

Discussion

Intracranial complications of otitis media were a 
common problem in the past; nowadays, they are 
rare because they can be treated with antibiotics.6 

as were the pulmonary and abdominal examina-
tions. ENT examination showed bilateral otorrhoea. 
On audiometric tests, bilateral conductive hearing 
loss was noted, with a Fletcher index of 37 dBHL 
on the right ear, and 60 dBHL on the left ear. 
Ophthalmic investigation was deemed necessary 
because of mydriasis, and bilateral normal eye 
fundus was found. A left-sided abducens palsy was 
diagnosed (Figure 1) on the ipsilateral side, 
explaining the diplopia. Blood laboratory results 
revealed elevated inflammatory markers with 
leukocytosis, CRP rising to 21.54 mg/dl and a 
strongly positive titre on mycoplasma serology. 

An MRI scan was taken, confirming the diagno-
sis of otomastoiditis on the left side with a break-
through to the external auditory meatus and poste-
rior fossa with empyema posterior to the cerebellar 
hemispheres on the left more than the right side 
(Figure 2). The empyema on the left side surrounded 
the sigmoid sinus and jugular bulb with venous 
sinus thrombosis (Figure 2).

An urgent mastoidectomy was performed on the 
left side. The mastoid was completely filled with 
granulation tissue and purulent secretions. The 
mastoid cavity was rather small because of a low 
tegmen. The sigmoid sinus was skeletonised with-
out opening it. There were no signs of surrounding 
inflammation. There were two pearls of cholesterol 
granuloma, which were removed completely. The 
granulation tissue in the mastoid was removed as 
far as possible. The mastoid was closed with a drain 
being leftin place. After this procedure a small 
trepanation of the epidural space was performed 
just beneath the left transverse sinus by the neuro
surgeon in order to evacuate the epidural empyema. 

The child was treated postoperatively with intra-
venous antibiotics (cefotaxim, metronidazol and 

Figure 1
Left-sided abducens palsy
a)	 Full abduction of the right eye
b)	 Esotropia of the left eye in primary position
c)	 Complete abduction deficit in lateral gaze

a b c
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cial pain resulting from trigeminal involvement and 
ipsilateral abducens nerve palsy. The combination 
of these symptoms is called Gradenigo’s syndrome, 
and it was first described in 1907. The syndrome 
occurs as a complication of otitis media due to the 
extension of the infection to the petrous apex. Irri-
tation of the ophthalmic branch of the trigeminal 
nerve and of the sixth nerve contributes to lateral 
rectus palsy and resultant diplopia and facial pain. 
Different investigators have demonstrated that only 
a small number of patients present with the classi-
cal triad.6,11-13 Our patient did not have ophthalmic 
pain. Infections in the petrous apex may be life-
threatening because of the propensity to spread 
medially toward the meninges, cavernous sinus, 
and brain.12,13 During surgery there was granulation 
and inflammation in the mastoid in direct contact 
with the tegmen. In our patient, it was likely that 
the spread of infection occurred through reactive 
inflammation of the dura since there was no apical 
petrositis on imaging. 

The most common complication is meningitis 
(46%), followed by brain abscess (21%); subdural 
empyema and sinus thrombosis are relatively rare.5

The most frequent clinical symptoms of intracrani-
al complications are symptoms of meningeal irrita-
tion: headache, fever, nausea and vomiting. Seizures, 
personality disorders, impairment of consciousness 
and meningism are also possible in severe cases.5,7 
The clinical signs of lateral sinus thrombosis in-
clude severe headache, otalgia, otorrhoea, post
auricular oedema (Griesinger sign) and fever. Typi-
cal picket-fence fever caused by the release of 
betahaemolytic streptococcus into the circulation is 
rarer nowadays.6,8-10 Since these clinical symptoms 
do not always indicate an otogenic cause, it is 
important to perform an otoscopic examination in 
every ill child. It should be noted that antibiotic 
treatment may mask significant clinical signs, causing 
a delay in diagnosis.7,8,11

If the acute otitis media/mastoiditis extends to 
the petrous apex, patients can present with deep fa-

Figure 2
Contrast-enhanced axial and coronal MRI T1 
images of the head:
a)	 Otomastoiditis on the left side with a 

breakthrough to the external auditory mea-
tus (dotted  white arrow) and posterior fossa 
with empyema posterior to the cerebellar 
hemispheres on the left and right side (red 
arrow). 

b)	 The coronal image shows the thrombus in 
the left sigmoid sinus (large white arrow).

c)	 MR venography image of the head showed a 
thrombosis in the left sigmoid sinus and the 
internal jugular vein (dotted black  arrow).

a

c

b
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Mastoiditis in combination with intracranial 
complications such as lateral sinus thrombosis and 
acute petrositis is treated at three different levels: 
surgical treatment, intravenous broad-spectrum anti
biotics and anticoagulants.6,9,10,14 Recent literature 
has found no beneficial effect resulting from the 
exploration of the sinus and evacuation of the blood 
clot by comparison with (attico)mastoidectomy.10 

Broad-spectrum antibiotics for at least six weeks 
are indicated.9 Third-generation cephalosporins, 
aminoglycosides, metronidazole and chlorampheni
col are most frequently used as the antibiotic treat-
ment for complicated otitis media. A combination 
of two or more antibiotics is preferred to mono
therapy since they cover the pathogens that provoke 
acute mastoiditis in most cases: Streptococcus 
pneumoniae, Streptococcus pyogenes, Staphylo-
coccus aureus and Haemophilus influenza.5 In our 
case, the provoking pathogen was Streptococcus 
viridans. The antibiogram found sensitivity to 
amoxicillin-clavulanic acid and vancomycin and so 
the antibiotic regimen was changed and adminis-
tered for six weeks.

In the treatment of lateral sinus thrombosis, the 
role of anticoagulants is still unclear. The advantages 
of anticoagulants are: 1) prevention of thrombus 
progression or embolisation; 2) resolution of throm-
bus, improving intracranial venous drainage. These 
effects are intended to improve the neurological 

The difficult clinical diagnosis makes radiologi-
cal evaluation very important in the determination 
of diagnosis and management. Nowadays, CT scan, 
MRI and MR venography are the most important 
approaches to identifying intracranial complications 
(Figure 2).6 In most cases, CT scan is the first-line 
investigation because it is more readily available 
than MRI scanning. The literature indicates a sensi-
tivity of 97% and a positive predictive value of 
94% for CT scanning in detecting intracranial com-
plications.2,4 In the case of lateral sinus thrombosis, 
CT scan shows the classic ‘delta’ sign, which is the 
absent contrast enhancement of the thrombosed 
sigmoid sinus. In cases where CT scan does not 
show a sinus thrombosis, MRI may reveal increased 
signal intensity in the thrombus in T1 and T2 
images. MRI is more sensitive in recognising lateral 
sinus thrombosis.8 In the case of Gradenigo’s syn-
drome, CT and MRI scanning can reveal inflamma-
tory changes in apical petrositis. But the interpreta-
tion of imaging studies of the petrous apex is 
complicated by normal anatomical variation in the 
degree of pneumatisation of this region.11-13 Even 
though all the clinical signs were present, the CT 
and MRI examinations of our patient did not show 
any apical petrositis and the petrous apex had a 
dense bone structure. Furthermore, there was not 
even any obvious inflammatory process visible 
around the abducens nerve (Figure 3). 

Figure 3
a)	 Axial MRI T2 image of the posterior fossa shows bilateral normal course of the 

abducens nerve (white arrows).
b)	 Axial contrast-enhanced MRI T1 image of the posterior fossa shows no enhancement 

of the abducens nerve or surrounding meninges.

a b
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tion but no study has yet proven this statement.13 
We continued therapy for 12 weeks. Our patient 
did not show any adverse effects.

Gradenigo’s syndrome as a single entity can be 
treated conservatively by intravenous antibiotic 
therapy and anticoagulation.15 In our patient the 
Gradenigo’s syndrome was an additional finding 
alongside the more aggressive intracranial empye
ma.

Conclusion

The combination of acute mastoiditis with intra
cranial complication and Gradenigo’s syndrome 
caused by acute otitis media is rare. An otosocopic 
examination is mandatory in a seriously ill child, as 
antibiotics may mask significant clinical signs. In 
addition, imaging techniques, preferentially MRI, 
are very important in the diagnosis and manage-
ment of intracranial complications. In the case of 
Gradenigo’s syndrome, imaging techniques can be 
challenging. The mainstay of treatments is a combi-
nation of surgical intervention (mastoidectomy) 
and the long-term administration of antibiotics. 
Anticoagulation therapy should be considered in 
selected cases. Gradenigo’s syndrome can resolve 
completely with this combined medical and surgi-
cal approach and the abducens nerve palsy may 
disappear. 
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