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Locked-in syndrome as an unusual complication of acute otitis media
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Abstract. Locked-in syndrome as an unusual complication of acute otitis media. Background: A 32-year-old woman
developed altered consciousness two days after initial symptoms of acute otitis media, with purulent discharge from the
right ear. She was quadriplegic, with spontaneous eye opening, mild neck stiffness, and lacking vestibular-ocular reflexes.
Methodology: Upon admission, the patient was subjected to brain computed tomography (CT), magnetic resonance
imaging (MRI), and lumbar puncture.

Results: CT was consistent with pansinusitis, right middle ear otitis, mastoiditis, and sphenoiditis. No brainstem lesion
was evident; brain MRI demonstrated ischemic and secondary hemorrhagic lesions in the pons and cerebral peduncles.
The dura mater in the petroclival space was intensely inflamed, and likely responsible for reduced basilar arterial blood
flow. Lumbar puncture yielded clear cerebrospinal fluid; gram stain examination was negative and culture remained
sterile. Streptococcus pneumoniae and Haemophilus influenzae were cultured from the purulent ear discharge.
Conclusion: The final diagnosis was locked-in syndrome consecutive to inflammatory changes compressing the basilar

artery.

Introduction

Intracranial arterial complications
following acute otitis media
(AOM) appear to be rare in adults.
Focal or diffuse brain infarctions
are usually of venous origin and
mainly occur as complications of
bacterial meningitis. We present a
case of AOM complicated by
acute brainstem ischemia result-
ing in locked-in syndrome (LIS).
The paucity of meningeal signs
and clear, sterile cerebrospinal
fluid made this case particularly
interesting.

Case report

A 32-year-old woman without
significant past medical history
was referred to the Emergency
Department for altered conscious-
ness. Two days before hospital
admission, she had developed
fever, earache, and right ear dis-
charge; she did not consult her

general practitioner and took
paracetamol for pain relief. The
patient’s vital signs at admission
were: temperature 38°C, heart rate
89 beats/min, arterial blood pres-
sure 115/90 mmHg, and oxygen
saturation 99%. Physical exami-
nation revealed spontaneous eye
opening and lack of any verbal
response or motor response in the
four limbs; the Glasgow Coma
Score was calculated at 6/15
(E4,V1,M1). Pupils were equal in
size and reacted to light stimula-
tion; however, the left corneal
reflex was absent. Vertical and
horizontal vestibular-ocular reflexes
were abolished. Tonus was spastic
with hyperreflexia, ankle clonus,
and Babinski sign. Mild neck stiff-
ness was observed. Purulent dis-
charge was observed at the right ear.
Because the patient’s respiratory
rate was decreasing and peripheral
oxygen saturation was low, orotra-
cheal intubation was required for
mechanical ventilation.

Routine laboratory investiga-
tions were not relevant, with the
exception of C-reactive protein at
7.95 mg/dl. A non-contrast com-
puted tomography (CT) scan of
the head revealed pansinusitis,
lack of aeration of the right mas-
toid cavity, and soft tissue swelling
of the mastoid and middle ear.

A lumbar puncture yielded
clear cerebrospinal fluid (CSF);
the opening pressure was normal.
Examination of the CSF revealed
the presence of 72 white blood cells
(81% neutrophils), with glucose
level 59 mg/dl and protein level
33 mg/dl. CSF gram stain showed
no bacteria and culture remained
sterile. The gram stain examina-
tion of the pus discharged from
the right ear showed gram-posi-
tive cocci. The culture was ulti-
mately positive for Streptococcus
pneumoniae and Haemophilus
influenzae. Antimicrobial therapy
was initiated from hospital admis-
sion with ceftriaxone and ampi-
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cillin, together with dexametha-
sone 40 mg/day. General anesthe-
sia was performed to obtain secre-
tions from the maxillary sinuses,
which the CT scan revealed were
inflamed. Swab samples were
taken from both maxillary sinuses,
as well as from the right middle
ear via paracentesis, and ruled out
any mycotic infection.

Brain magnetic resonance
imaging (MRI) was performed on
the second hospital day (Figure
1A-C). The main findings (aside
from the confirmation of right-
side mastoiditis) were ischemic
and hemorrhagic changes visible
in the pons and cerebral pedun-
cles. The basilar artery was sur-
rounded by an intense inflamma-
tory reaction of the dura mater in
the petroclival area, and there was
no flow in the left vertebral artery.
Brain CT had also revealed some
focal bone discontinuity of the
clivus (Figure 1D). There was no
evidence of epidural abscess or
lateral sinus thrombosis.

Electrophysiological investiga-
tions were performed on hospital
day 4. The electroencephalogram
(EEG) showed diffuse slowing
(8 Hz) with beta waves predomi-
nating, although theta and delta
waves were also observed; alpha
waves were also obtained after
stimulation. Multimodality (visual,
auditory, somatosensory) evoked
potentials were also investigated
on hospital day 4. The visual
evoked potentials were normal.
When brainstem auditory evoked
potentials were examined, peak V
could not be identified after stim-
ulation of the left ear. When
somatosensory evoked potentials
were examined, medullar cervical
and lemniscal activities (P14
wave) were normal after median
nerve bilateral stimulation. How-
ever, no cortical parietal activities
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Figure 1A-D
MRI of the head (hospital day 2). A: Sagittal T1-weighted image showing diffuse
hypointensity of the pons (arrow). B: Axial FLAIR MRI. Ischemic and hemorrhagic
lesions of the pons and middle part of cerebral peduncles. The edematous changes
appear hyperintense (thin arrows), while hypointense signal changes are consistent with
hemorrhagic lesions (arrow head) and occlusion of the basilar artery (thick arrow).
C: Axial T1 post-gadolinium, showing localized enlargement and hyperhemia of the
dura mater in the petroclival space (small arrows). Abnormal soft-tissue attenuation of
the right mastoid air cells, petrous apex, and sphenoidal sinus (large arrow). D: High reso-
Iution CT (axial image) demonstrating a focal bone discontinuity of the clivus (arrow).

(N20 wave) could be recorded
from the left hemisphere. At fol-
low-up (hospital day 26), no lem-
niscal (P14) or parietal (N20)
activities could be recorded on the
left side. No peripheral activities
were obtained following transcra-
nial stimulation of the motor cor-
tex (motor evoked potentials).
The patient remained quadri-
plegic with progressive spasticity

of the lower limbs. She was able
to communicate using vertical eye
movements. The patient was diag-
nosed with LIS with preserved
cognitive functions. Because of
swallowing disorders and the
absence of upper airway protec-
tion, a tracheostomy and gastro-
stomy were performed and the
patient was discharged from the
intensive care unit on hospital day
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Figure 2
MR angiography performed on hospital day 39. Note that the basilar artery has recovered
a normal diameter. The left vertebral artery appears narrowed, particularly in the V4
segment.

10. Further investigation did not
reveal any prothrombotic tendency.

A control MR angiography was
performed on hospital day 39
(Figure 2). This investigation
demonstrated that the basilar
artery had recovered a normal
diameter. The right vertebral
artery appears large (which may
simply be an anatomic variant),
while the distal part of the left ver-
tebral artery remains narrowed,
but is not occluded.

When followed up after 3 months
in a neurological rehabilitation
unit, the patient still presented
spastic quadriparesis. She was
able to move the fingers of her left
hand slightly, and to communicate
via an electronic tablet. Some
improvement was noted in head
rotation and flexion. The tracheo-
stomy tube was removed and oral
feeding was reintroduced.

Discussion

LIS was first defined in 1966 as
quadriplegia, lower cranial nerve
paralysis, and mutism with preser-
vation of consciousness, vertical
gaze, and upper eyelid movement.
Typically, LIS is caused by an
insult to the ventral pons of vascu-
lar origin (basilar artery occlusion
or hemorrhage within the pons).
Occasionally, other etiologies may
be observed, including: trauma,
tumor, metabolism, or infection.!
Sometimes, LIS may be incom-
plete, with remnants of voluntary
movement other than vertical eye
movement. LIS-associated mor-
tality and morbidity can be re-
duced with the aggressive treat-
ment of complications. Ten-year
survival rates as high as 80% have
been reported, and quality of life
can be improved with an early
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rehabilitation program. MRI is
the most helpful technique to
confirm diagnosis of LIS. Pre-
served EEG reactivity of a poste-
rior alpha rhythm is a cardinal fea-
ture of LIS, while somatosensory
evoked potentials have limited
diagnostic value, ranging from
fully normal to unilateral or bilat-
eral abnormalities.” Although lem-
niscal activities (P14 wave) are
typically preserved, cortical activi-
ties (N20 wave) are usually abol-
ished. This pattern is highly sug-
gestive of a pontine lesion, partic-
ularly when brainstem auditory
evoked potentials appear patho-
logical.

The association between AOM
and acute brainstem stroke appears
exceptional, and the possible
mechanisms will be briefly pre-
sented.

The first hypothesis is that
acute brainstem ischemia was not
related to AOM. Our patient had
no significant risk factor for cere-
brovascular diseases (no smoking,
drug use, etc.). A hypercoagulable
state due to an inherited prothrom-
botic tendency (protein S deficien-
cy, mutation of factor II or V, etc.)
was also ruled out. The patient
also never presented significant
arterial hypotension during her
stay in the intensive care unit.

A second hypothesis is that this
brainstem injury was a conse-
quence of intracranial hyperten-
sion. This hypothesis is not sup-
ported by the MRI findings. Only
one measurement of opening pres-
sure was obtained at the time of
the first lumbar puncture. How-
ever, the patient did not present
purulent meningitis as a potential
trigger of high intracranial pres-
sure. Pneumococcal meningitis
has rarely been associated with
brainstem ischemia in the absence
of increased intracranial pressure.’
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Pontine and spinal cord infarcts
have been reported.*® Several fac-
tors may be involved, such as
systemic hypotension; loss of
autoregulation of cerebral blood
flow; or the occlusion of small
blood vessels because of septic
embolism, or because of vasculitis
after direct invasion by micro-
organisms.”®

A third possible mechanism is
an injury to the brainstem from
a local (infectious or vascular)
cause.

While approximately 2% of
cases of AOM will develop intra-
cranial complications (mostly
meningitis), arterial brain infarc-
tions appear exceptional.’ In 2007,
Oestreicher-Kedem et al." reported
the case of a 30-month-old girl
who developed meningitis, brain
abscess, orbital cellulitis, and (most
notably) arterial brain infarction,
all after an AOM due to Diphte-
roids. The brain infarct was located
in the territory of the right poste-
rior cerebral artery (RPCA), with
subdural abscesses along the cis-
terns of the right cerebropontine
angle, quadrigemina, and ambiens,
compressing and obliterating the
RPCA. In the present case, there
was no evidence of abscess sur-
rounding or infiltrating the ventral
pons. We strongly suspect that the
spread of the meningeal inflam-
mation to the wall of the intracra-
nial vessels may have resulted in
arterial thrombosis with ischemia.

Indeed, the brain MRI revealed
signs of pachymeningitis in the
petroclival area. There was also a
focal bone discontinuity in the
clivus. The CSF culture remained
sterile. Therefore, the intensity of
the local inflammatory reaction
appears to be responsible for dis-
rupting blood flow in the basilar
and left vertebral arteries. This
hypothesis is also supported by
the follow-up MR angiography
findings.

Conclusions

This patient presented with LIS as
a rare complication of AOM due
to Streptococcus pneumoniae and
Haemophilus influenzae. The func-
tional outcome appears poor. The
most likely hypothesis, in the
absence of increased intracranial
pressure or purulent meningitis,
is reduced basilar arterial flow
because of petroclival meningeal
inflammation.
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