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Abstract

A 44-year-old man presented with a very rare case of skull base osteomyelitis manifesting as persistent
diplopia. He initially had the symptom with fever after dental extraction. Biopsy from the cervix and
upper pharynx performed in a previous hospital had showed negative findings by histological and bac-
terial examinations. Magnetic resonance (MR) imaging disclosed enhanced lesions in the right caver-
nous sinus, clivus, and right cervical regions. Computed tomography revealed osteolysis, and
fluorodeoxyglucose positron emission tomography (FDG-PET) showed areas of increased uptake. Bac-
teriological examination of the isolated clival lesion disclosed Actinomyces israelii, and he was treated
with intravenous penicillin, 18 million units a day for 6 weeks. MR imaging revealed reduction of inten-
sity in the enhanced areas, and FDG-PET showed disappearance of the increased uptake. After 6
months of oral antibiotics administration, MR imaging disclosed disappearance of the enhanced le-
sions, and the patient had no sign of neurological deficits. Skull base osteomyelitis resembles neoplasm
or inflammatory disease of this region in neurological and radiographic findings. The biopsy specimen
should be ideally obtained from an isolated region, and prepared to identify a wide range of organisms
and to differentiate other diseases. The serum level of C-reactive protein and FDG-PET are useful to fol-
low up the efficacy of antibiotic therapy.
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Introduction

Skull base osteomyelitis is a rare disease which is still very
difficult to correctly identify in the early stage because the
neurological presentation and the radiographic findings
are quite similar to those of more common pathologies
such as neoplasm or inflammatory disease.9,10) Skull base
osteomyelitis can be divided into typical and atypical
types.7,10) Typical osteomyelitis usually occurs in com-
promised patients with certain predisposing factors such
as diabetes mellitus or immunocompromised state, and is
initiated by otitis externa, and the origin of the infection
and causative bacteria are relatively easy to identify. Atyp-
ical osteomyelitis is not associated with paranasal or ear
infection, and the primary causative organism is difficult
to identify. Since progression of the disease is relatively
slow, and the presenting symptoms are initially subtle, the
diagnosis is often made after considerable advance of the
disease, which occasionally makes treatment difficult.13)

Here we report a rare case of atypical skull base os-
teomyelitis caused by actinomyces infection involving the
cavernous sinus, clivus, and craniocervical regions, and

discuss the radiographic characteristics, diagnostic ap-
proach, and its treatment.

Case Report

A 44-year-old man presented with persistent diplopia and
was referred to our hospital. Eight months before, the
patient developed alveolar pyorrhea and underwent den-
tal extraction from the left maxilla. A few days later he had
a high fever and noticed diplopia. He consulted a local
physician, and after 10 days of oral antibiotics administra-
tion, his symptoms were transiently ameliorated.
However, 2 months later, the symptoms recurred with
swelling of the right cervical region, and he was referred
to a local general hospital. Laboratory examination rev-
ealed marked leukocytosis and an elevated level of C-reac-
tive protein (CRP) to 17.8 mg/dl. Radiographic examina-
tion showed mass lesions in the skull base and the right
cervical regions, so he underwent biopsy in the right cervi-
cal lymph node and the mucosa of upper pharynx for sus-
pected malignancy. Histological examination revealed in-
flammatory cells without malignancy and the bacterial
culture was sterile. He was referred to our university
hospital for further examination and treatment.
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Fig. 1 A, B: T1-weighted magnetic resonance images with
gadolinium (A: coronal, B: sagittal) showing diffuse enhanced
lesions in the right cavernous sinus (white arrow), clivus (black
arrows), posterior pharyngeal space, and around the nuchal
venous plexus continuing to the right cervical area. C, D:
Computed tomography scans (C: axial, D: sagittal) revealing os-
teolytic lesions in the bilateral occipital condyles (white ar-
rowheads) and. the clivus (white arrow).

Fig. 2 A, B: Axial T1-weighted magnetic resonance (MR) im-
ages with gadolinium before treatment showing diffuse en-
hanced lesions in the right cavernous sinus (white arrow) and
around the nuchal venous plexus (black arrowheads). C:
Fluorodeoxyglucose positron emission tomography (FDG-PET)
scan demonstrating increased uptake in the same territories.
D, E: T1-weighted MR images with gadolinium obtained 6
weeks later revealing reduction of intensity in the enhanced
areas (white arrow). F: FDG-PET scan showing the increased
uptake had disappeared. G, H: T1-weighted MR images with
gadolinium obtained 6 months later showing disappearance of
the enhanced lesions (arrow). I: Photomicrograph of the
biopsy specimen showing actinomycosis. Gram stain, ×1000.
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On admission, neurological examination showed mild
right abducens nerve palsy. Laboratory data disclosed a
slightly elevated level of CRP, 3.36 mg/dl, with normal
counts of white blood cells. Magnetic resonance (MR) im-
aging disclosed a diffuse enhanced lesion in the right
cavernous sinus, clivus, sphenoid sinus, posterior pharyn-
geal space, and around the nuchal venous plexus con-
tinuing to the right cervical area (Figs. 1A, B and 2A, B).
Computed tomography disclosed osteolytic lesions in the
clivus and bilateral occipital condyles, which were partial-
ly affected without cervical instability (Fig. 1C, D).
Fluorodeoxyglucose positron emission tomography (FDG-
PET) demonstrated increase uptake in the same territories
(Fig. 2C).

Active infection or inflammatory disease was the most
suspected diagnosis, followed by malignancy based on the
neuroimaging findings. Since the neck wound of the
previous biopsy had ruptured with continuous effusion,
contaminating by other non-pathogenic bacteria was al-
ready possible. Therefore, to clarify the diagnosis, the
patient underwent transnasal biopsy of the clival lesion
with neuroendoscopy. Drilling of the anterior wall of the
clivus resulted in discharge of yellow purulent matter.
Sufficient tissue samples were obtained in sterile fashion
from this area for both bacteriological and histological ex-
aminations. Bacteriological examination including poly-
merase chain reaction detection disclosed Actinomyces is-
raelii (Fig. 2I), and histological examination showed in-
flammatory granulation tissues without sign of malignan-
cy. The diagnosis was cranio-cervical actinomycosis.

The patient was treated with intravenous penicillin, 18
million units a day for 6 weeks. After the antibiotic ther-

apy was started, the serum level of CRP gradually
decreased and became normal (less than 0.3 mg/dl) 4
weeks later. MR imaging obtained 6 weeks later revealed
reduction of intensity in the enhanced areas (Fig. 2D, E),
and FDG-PET showed the increased uptake had disap-
peared (Fig. 2F). He was discharged, and followed the
recommended treatment course or actinomycosis6,11) with
continued oral administration of the antibiotics for 6
months. MR imaging obtained 6 months later disclosed
disappearance of the enhanced lesions (Fig. 2G, H), and
the patient showed no sign of neurological deficits.

Discussion

Various organisms have been reported as causative patho-
gens of the skull base osteomyelitis, including Pseudomo-
nas aeruginosa, mycobacterium, aspergillus, and candida
in the typical disease,4,5,7,10) and Staphylococcus aureus,
coagulase-negative staphylococcus, and pseudomonas in
the atypical disease.7,10) Anaerobes are frequently the
cause of bacterial infection in endogenous origin, but are
very difficult to identify from infectious sites, and are
often overlooked.3) Therefore, to definitively diagnose
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these lesions, the specimens should be obtained from iso-
lated lesions in sterile fashion, and must be incubated
anaerobically with appropriate medium. Actinomyces are
gram-positive, anaerobic, filamentous bacteria, causing
chronic infection in compromised patients in various sys-
temic lesions.11,15) The most frequent site is the craniofa-
cial region, whereas involvement of the skull base is quite
rare,14) with only a few cases.1,12) The delay until the biopsy
was very long in the previous cases, and the definitive di-
agnosis was made after the disease was rather advanced.

From our patient's history, the onset of fever coincided
with recurrence of abducent nerve palsy, so we initially
considered the possibility of all types of infectious dis-
eases before the radiographic and bacteriological exami-
nations. To obtain the biopsy specimen, we chose the deep
clival lesion because it is isolated from the external en-
vironment and the cervical lesions had been already con-
taminated by the previous biopsy. Consequently, we suc-
cessfully detected the anaerobic bacterium, Actinomyces
israelii, and started the appropriate antibiotics therapy
with penicillin according to the results of the sensitivity
test.

The active infectious lesions are observed as hot spots
by FDG-PET and were very difficult to differentiate from
malignancy.2) However, once the diagnosis is confirmed
with biopsy, PET can evaluate the gross activity of the dis-
ease, so is very useful to assess the efficacy of antibacterial
therapy.8) In our patient, after administration of penicillin
18 million units a day for 6 weeks, PET showed complete
remission of increased uptake, reflecting the change in the
serum level of CRP, and the enhanced lesions on MR im-
aging completely disappeared 6 months later.

Skull base osteomyelitis is a very rare disease that
resembles other more common diseases in neurological
and radiographic findings. If infectious disease is suspect-
ed from the patient's history, biopsy is essential. The
specimen should be ideally obtained from an isolated
region, and prepared for identification of a wide range of
organisms and to differentiate other diseases. The serum
level of CRP and FDG-PET are useful for follow up of the
efficacy of antibiotic therapy.
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