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Acute otitis media associated
with Gradenigo syndrome and
transverse sinus thrombosis:
a case report
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Abstract

Gradenigo syndrome is associated with middle ear infection that extends to the petrous apex,

leading to pain at the innervation site of the ophthalmic and maxillary branches of the trigeminal

nerve and the development of abducens nerve palsy. Cerebral venous sinus thrombosis is a

serious neurological complication of otitis media and occurs secondary to spread of the infection

to the underlying bone. We herein report a pediatric case of otitis media associated with

Gradenigo syndrome and ipsilateral sigmoid–transverse sinus thrombosis with magnetic reso-

nance imaging findings.
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Introduction

Gradenigo syndrome is characterized by
otitis media, pain in the region innervated
by the first and second branches of the tri-
geminal nerve, and ipsilateral abducens
nerve palsy. The condition occurs second-
ary to extension of inflammation from the
middle ear to the petrous apex and tissues
close to the cranial nerves. Cerebral sinus
venous thrombosis is an important compli-
cation of otitis media that usually spreads
via underlying bone tissue.1

Gradenigo syndrome is a rare complica-
tion of otitis media with various causes and
requires special attention for a correct diag-
nosis. We herein report a pediatric case of
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otitis media associated with right-sided
Gradenigo syndrome and ipsilateral sig-
moid–transverse sinus thrombosis with
magnetic resonance imaging (MRI) find-
ings. The presence of Gradenigo syndrome
indicates that a middle ear infection has
spread to the petrous apex and is becoming
more serious. Awareness of this condition
will allow for early detection and treatment
of serious complications of otitis media.
Additionally, this report emphasizes the
importance of MRI for the diagnosis of
complications of otitis media.

Case presentation

A 14-year-old girl was admitted to the
emergency department with a 2-week
history of right-sided otorrhea and head-
ache and a 2-day history of diplopia. She
had also developed vomiting and confusion
immediately before admission. Her medical
history was unremarkable. Physical exami-
nation revealed perforation and hyperemia
of the tympanic membrane of her right ear
and ipsilateral abducens nerve palsy (paral-
ysis of the lateral rectus muscle). Neck stiff-
ness, right mastoid tenderness, and a body
temperature of 39.1�C were also detected.
Laboratory examination revealed a high
white cell count of 16.4� 103/mm3), high
C-reactive protein level of 16.2mg/L, and
high erythrocyte sedimentation rate of
71mm/h. Due to the abducens paralysis
and neck stiffness, the patient underwent
contrast-enhanced cranial MRI with a 1.5
Tesla MRI system (Intera; Philips Medical
Systems, Best, The Netherlands) for detec-
tion of possible neurological complications
of acute otitis media. An axial fat-
suppressed T2-weighted image showed
increased signal intensity in the middle
ear and petrous apex (Figure 1). A coronal
T2-weighted image demonstrated right sig-
moid sinus thrombosis and hyperintense
right mastoid cells, which are compatible
with mastoiditis (Figure 2). A coronal

Figure 1. An axial fat-suppressed T2-weighted
image shows increased signal intensity in the middle
ear (long arrow) and petrous apex (short arrow)
when compared with the normal contralateral side.
Hyperintensity is also seen in the lumen of the right
sigmoid sinus, which is consistent with thrombus
formation (white arrowhead). Medial deviation of
the right globe is present (lines), suggesting ipsilat-
eral abducens nerve palsy.

Figure 2. A coronal T2-weighted image demon-
strates a right sigmoid sinus thrombus (white
arrowheads) and hyperintense right mastoid cells
(long arrow), which are compatible with mastoid-
itis. An intact left transverse sinus with void signals
is also seen (black arrowhead).
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T2-weighted image showed medial devia-
tion of the right globe secondary to cranial
nerve VI palsy (Figure 3). Sagittal non-
enhanced T1-weighted images demonstrat-
ed a hyperintense right transverse sinus,
which is consistent with complete obstruc-
tion by a thrombus (Figure 4), and a

normal left transverse sinus with flow voids
(Figure 5). Contrast-enhanced images con-
firmed complete obstruction of the lumens
of the right sigmoid–transverse sinuses by a
thrombus (Figures 6, 7) and abnormal

Figure 3. A coronal T2-weighted image shows
medial deviation of the right globe secondary to
cranial nerve VI palsy (lines).

Figure 4. A sagittal non-enhanced T1-weighted
image demonstrates a hyperintense right transverse
sinus, which is consistent with total thrombosis
(white arrowheads).

Figure 5. A sagittal non-enhanced T1-weighted
image demonstrates an intact left transverse sinus
with normal signal voids (black arrowheads).

Figure 6. An axial contrast-enhanced T1-weight-
ed image demonstrates hypointense clot formation
within the lumen of the right transverse sinus
(white arrowhead) and enhancement of the right
middle ear (long arrow) and petrous apex (short
arrow). Medial deviation of the right globe is also
seen (lines).
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collaterals (Figure 7). The images also

showed opacification of the right mastoid

cells and right petrous apex, which are sug-

gestive of inflammation (Figure 6). Based on

these clinical and laboratory findings, a diag-

nosis of Gradenigo syndrome with cerebral

venous sinus thrombosis caused by otitis

media was made. Intravenous antibiotic

therapy with ceftriaxone and anticoagulant

therapy were started. The abducens nerve

palsy and clinical findings had totally disap-

peared 1 week after beginning treatment.

The sinus venous thrombosis had regressed

by day 15 after beginning treatment, and the

clot was completely resolved 2 months later.
Informed consent was obtained from the

patient’s parents. Ethics committee approv-

al was not required because of the study

design (case report).

Discussion

Gradenigo syndrome is an uncommon com-

plication of middle ear infection character-

ized by otitis media, pain in the innervation

region of the ophthalmic and maxillary

branches of the trigeminal nerve, and ipsi-

lateral abducens nerve palsy.1,2 The spread

of inflammation from the middle ear to the

petrous apex, which is close to Dorello’s

canal and Meckel’s cave, affects the abdu-

cens nerve and the ophthalmic and maxil-

lary branches of the trigeminal nerve. This

leads to pain in the retro-orbital region,

which is innervated by these branches of

the trigeminal nerve, and to palsy of the

rectus lateralis muscle, which is innervated

by the abducens nerve.3

Another serious complication of otitis

media is cerebral venous sinus thrombosis.

The transverse sinus is most commonly

affected. Spread of the infection to the sig-

moid part through a dehiscence in the

underlying bone is the suggested mecha-

nism of transverse sinus thrombosis.4

Gradenigo syndrome with cerebral

venous sinus thrombosis has been rarely

reported.1,4,5 Contrast-enhanced MRI is

essential for the detection of neurological

complications such as Gradenigo syndrome

and cerebral venous thrombosis. The radio-

logical findings of Gradenigo syndrome are

increased signal intensity of the petrous

apex; enhanced thickening of the meninges

extending into the right internal auditory

meatus, Meckel’s cave, and region of

Dorello’s canal; and thickening of the tri-

geminal nerve.4,6 MRI and magnetic reso-

nance venography are the modalities with

which to detect thrombus formation in the

lumen of the cerebral venous sinuses.

Conclusion

MRI is very important for detection of the

complications of otitis media. Contrast-

enhanced MRI and magnetic resonance

venography must be immediately per-

formed in patients with neurological symp-

toms such as nerve palsy, neck stiffness,

or confusion.

Figure 7. An axial contrast-enhanced T1-weight-
ed image shows hypointense clot formation within
the lumen of the right transverse sinus (white
arrowhead). Abnormal collaterals are seen close to
the proximal segment of the right transverse sinus.
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