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Fusobacterium nucleatum is a strictly anaerobic
gram-negative rod bacterium normally found in

the oral cavity, and in the urogenital, gastrointestinal,
and upper respiratory tracts. This organism is not a
pathogen of these tracts under normal conditions.(1)

However, in patients predisposed to infection or who
are immunocompromised, it may act as an infectious
pathogen causing clinical syndromes such as central
nervous system infection including brain abscess.(2-4)

The routes of infection are thought to be via an adja-
cent extracranial infection or through hematogeneous
spread from a remote focus. We report a case of
fusobacterial meningitis caused by the F. nucleatum
with complications, specifically a cavernous sinus
thrombosis and ischemic stroke. There have been a
few pediatric cases complicated by another species,
F. necrophorum, with a similar presentation.(5-8)

CASE REPORT

A 63-year-old woman was hospitalized in July
1998 because of a persistent high fever combined
with right eye congestion, proptosis, and eye pain.
She had been quite healthy until about 3 weeks prior
to the admission when she began to suffer from right
frontal headaches, puffiness of the right eye, and
fever. These symptoms all developed following a
tooth extraction. Three days before admission,
diplopia and high fever developed. The fever persist-
ed and consciousness gradually deteriorated. Upon
losing consciousness, she was admitted to our hospi-
tal. Physical examination in the emergency depart-
ment revealed right-eye ptosis with limitation of eye-
ball movement. Her neck was stiff with positive
meningeal signs. Muscle strength and sensation were
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symmetrically responsive to pain stimulation.
Routine blood examination revealed leucocytosis
(19.8 109/L) with a high neutrophil count (65%)
but normal biochemical and electrolyte data. A cere-
bral computed tomographic (CT) scan showed
cloudiness over the left maxillary and sphenoid
sinuses. Post-contrast medium injection disclosed a
filling defect in the cavernous sinus and an engorged
superior ophthalmic vein on the right side. Erosion
of the left lateral sphenoid sinus wall was also noted
(Fig. 1). Under a tentative diagnosis of cavernous
sinus lesion and meningitis, a cerebrospinal fluid
(CSF) study was performed. The data showed pleo-
cytosis (105/mm3) with a high neutrophil count
(55%), elevated lactate (38.5 mg/dl; normal: 20-30
mg/dl) and protein levels (78 mg/dl; normal: 20-40

mg/dl), and a depressed glucose level (38 mg%),
while the blood sugar was 88 mg%. Antibiotic thera-
py with penicillin and chloramphenicol was begun,
and then changed to latamoxef immediately after a
diagnosis of bacterial meningitis of unknown nature
was made. A biopsy from the sphenoid sinus was
performed to rule out the possibility of fungal infec-
tion. Her clinical condition improved considerably,
and she became alert after the antibiotic therapy was
begun. However, she had a sudden episode of slurred
speech and mild right limb weakness 5 days after
admission. A brain magnetic resonance image (MRI)
disclosed abnormal enhancement of the basal cistern
and left Sylvian fissure, as well as a focal ischemic
change over the left temporal region and the left
basal ganglion (Fig. 2). A series of studies looking
for underlying cardiac disease and other risk factors
for stroke included cardiac echography and laborato-
ry examinations such as fluorescent treponemal anti-
body with absorption test, prothrombin time,
antithrombin factor, and antiphospholipid antibody.
All produced negative results. CSF culture demon-
strated an anaerobic organism, which was identified
as Fusobacterium nucleatum. Drug-sensitivity test-
ing revealed that this microorganism was sensitive to
penicillin, chloramphenicol, piperacillin, latamoxef,
and metronidazole. Treatment with latamoxef was
continued for 20 days. Unfortunately, a recurrence of
severe right limb weakness and dysarthria was noted.
A follow-up MRI showed improvement in the
enhancement of the left Sylvian fissure and a return
to normal size of the right superior ophthalmic vein.
However, an enlarged ischemic zone over the left

Fig. 1 Brain CT revealing cloudiness over the left sphenoid
sinus and an engorged superior ophthalmic vein on the right
side (arrowheads). Erosion of the lateral sphenoid sinus wall
can be noted on the left side (arrow).

Fig. 2 Brain MRI showing an abnormal enhancement in the basal cistern and left Sylvian fissure on the left side (arrows),
as well as a focal ischemic change over the left temporal region and basal ganglion (arrowheads).
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temporal lobe and basal ganglion was found (Fig. 3).
The antibiotic regimen was maintained, and
antiplatelet agents were added. Fluctuations in the
right hemiparesis were noted during the following 3
days.  Her condition stabilized after administration of
steroids.  A follow-up CSF test was essentially nor-
mal 1 month later. She was discharged 2 months
after admission, but the left-side hemiplegia still
remained 6 months after discharge.

DISCUSSION

This patient had an unusual fusobacterial infec-
tion that involved the sphenomaxillary sinus, cav-
ernous sinus, and meninges. She subsequently devel-
oped an acute cerebral infarction despite empirical
antibiotic therapy. A brain MRI demonstrated that
the infarction was located close to the circumscribed
region of this infection and had a time of onset in
sequence with the spread of the infection. It is there-
fore reasonable to suggest that the infection either
directly or indirectly induced the cerebral infarction
through its effect on the intracranial vessels. Central
nervous system (CNS) infection has been suggested
as a common cause of cerebral infarction.(9)

Tuberculous meningitis, neurosyphilis, rhinocerebral
mucormycosis, and other infections have all been
reported, and vasculitis which involves the corre-
sponding vessels has been suggested as the probable
pathogenesis.(9) The CNS infection in our patient
appeared to be responsible for the complication of
the stroke. This rare condition has only been reported

in a limited number of patients who had a fusobacte-
rial CNS infection caused by a different species of F.
necrophorum;(5-8) a preexisting oropharyngeal infec-
tion was suggested as the underlying etiology in
those cases. In our patient, the recent tooth extraction
appeared to be the route of infection. Therefore, clin-
icians should be aware of this type of complication.

Progressive intracranial invasion from an
extracranial focus is unusual in patients with a
fusobacterial infection. As a result, our patient was
initially diagnosed with mucormycosis infection due
to similarities in the clinical presentation.(10) The
pathogenesis for this unusual course was elucidated
using serial brain imaging studies. The bony defect
located near the infectious focus appeared to be the
point of entry. From there, the pathogens invaded
and extended intracranially to the Sylvian fissure and
basal cistern. Engorgement of the superior oph-
thalmic vein and partial obliteration of the cavernous
sinus are reasonable explanations for the subsequent
generation of eye signs. In addition, lesions in the
left temporal and basal ganglion regions suggestive
of a focal ischemic change were noted on admission.
Progressive ischemic change despite antibiotic thera-
py eventually resulted in the focal cerebral infarc-
tion.

Almost all patients with fusobacterial infections
have a benign clinical course providing that an effec-
tive antimicrobial therapy can be given without
delay.(11,12) However, severe complications developed
in our patient despite empirical administration of
antibiotics. Delays in the beginning of antibiotic

Fig. 3 Twenty days after first MRI scan, follow-up MRI showing a stationary change in the enhancement of the left Sylvian fissure
and an infarct in the left basal ganglion (arrows). In addition, progressive change in the ischemic lesion over the left temporal and
the basal ganglion can be noted (arrowheads).
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therapy after early onset of cavernous sinus thrombo-
sis symptoms may be a critical turning point.
Moreover, unusual complications of vasculitis and its
related cerebral infarction required more than the
common therapeutic regimen for such an infection.
Thus, the efficacy of empirical antibiotics as a thera-
peutic mainstay should be reconsidered. A combina-
tion of antiplatelet, anticoagulant, or even steroid
therapy may be used to prevent such delayed compli-
cations. In conclusion, Fusobacterium nucleatum
infection can cause intracranial invasion and serial
intracranial complications including acute cerebral
infarction. The pathogenesis appears to be similar to
that for other organisms. However, the characteristics
of the delayed and progressive onset of complica-
tions in this case, despite empirical antibiotic thera-
py, are poorly understood and thus may warrant
more-aggressive therapeutic modalities in future
cases like this.
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