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Background: Skull base osteomyelitis (SBO) is a rare but life-threatening disease occurring as a complication of malignant otitis ex-
terna, and accompanied by venous sinus thrombosis, meningitis, abscess, cranial neuropathies, and carotid invasion as complications.
Central SBO may originate from a paranasal infection, such as sphenoidal or ethmoidal sinusitis without associated external otitis.
Case Report: We describe a 36-year-old Sri Lankan male with central SBO presenting with multiple embolic infarctions and meningi-
tis caused by a nasopharyngeal Klebsiella infection that had invaded the left internal carotid artery. Despite complications, such as en-
dogenous endophthalmitis, abscesses in the brain parenchyma, and mycotic aneurysms in cerebral vessels, the patient recovered after
8 weeks of intensive antibiotics treatment except for a remnant mycotic aneurysmal dilatation in the internal carotid artery.
Conclusion: This is the first report of central SBO caused by a nasopharyngeal Klebsiella infection, which invaded the left internal ca-

rotid artery and led to multiple complications.
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INTRODUCTION

Skull base osteomyelitis (SBO) is a rare but life-threatening dis-
ease usually seen as a complication of otitis externa [1]. It initially
involves the lateral part of the temporal bone and extends to the
petrous apex and clivus [2], accompanied by bone erosion,
thrombophlebitis, and hematogenous seeding [3]. Thus, patients
with SBO typically present with otalgia, otorrhea, hearing loss,
and cranial nerve dysfunction in the immunocompromised, par-
ticularly older diabetic patients [4].

Although SBO typically evolves as a complication of malignant
otitis externa, atypical or central SBO without associated external
otitis has occasionally been reported [5,6]. Central SBO is gener-
ally caused by paranasal infections, such as sphenoidal or eth-
moidal sinusitis; thus, patients with central SBO usually experi-
ence headaches, atypical facial pain, and cranial nerve palsies at
the time of initial presentation [7,8]. Furthermore, compared to
the known complications of SBO, including venous sinus throm-
bosis, meningitis, abscess, cranial neuropathies, and carotid inva-

sion with or without ischemic stroke [ 1], the pattern of complica-
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tions in central SBO is different. This is because the inflammation
in the cavernous sinus can easily spread to the carotid siphon,
causing inflammatory arteritis and, in turn, leading to stroke by
carotid artery occlusion or septic embolism [9].

‘We describe a case of central SBO who initially presented with
severe headache, fever, aphasia, and right hemiparesis due to mul-
tiple embolic infarctions and meningitis, caused by a nasopharyn-
geal Klebsiella infection that invaded the left internal carotid artery
(ICA), which led to septic embolism and mycotic aneurysmal

formation.

CASE REPORT

A 36-year-old Sri Lankan male was transferred to our emergency
department with the chief complaints of headache, fever, and
aphasia emerging after 3 weeks of sore throat and cough without a
preceding history of otitis externa. He had been diagnosed with
type 2 diabetes mellitus 3 years before but had discontinued med-
ication 3 months prior to the current presentation. On neurologi-
cal examination, his mental status was alert, and cranial nerve ex-
aminations revealed unremarkable findings. However, he showed
global aphasia and right hemiparesis, equivalent to a score of 9
points in the National Institutes of Health Stroke Scale (NIHSS),
with neck stiffness. Otorhinolaryngological examination revealed
left nasopharyngeal mucosal swelling with purulent discharge and
otitis media with effusion. Laboratory data showed elevated leu-
kocyte count (15,150/pL), erythrocyte sedimentation rate (ESR;
105 mm/hr), C-reactive protein (CRP; 15.76 mg/dL), and gly-
cated hemoglobin (12.3%).

Brain magnetic resonance imaging (MRI) showed multiple
embolic infarctions, particularly in the territory of the left middle
cerebral artery, and abnormally increased gadolinium enhance-
ment in the left parapharyngeal space invading the left infratem-
poral fossa and skull base. In addition, increased sulcal effacement
suspicious of leptomeningitis was detected in both frontal and pa-
rietal lobes. Computed tomographic angiography revealed lumi-
nal narrowing with filling defects in the petrous portion of the left
ICA (Fig. 1A and B). These findings were compatible with the in-
vasion of nasopharyngeal infection into the carotid artery and
skull base, which, in turn, led to multiple embolic cerebral infarc-
tions. Cultures of peripheral blood and nasopharyngeal discharges
revealed the presence of Klebsiella pneumoniae. Thus, the patient
was initially treated with intravenous antibiotics, including ceftazi-
dime and vancomycin as the empirical regimen and then treated
with a modified regimen, including ceftriaxone and vancomycin
targeting the Klebsiella for 8 weeks of schedule.

On the 3rd day after admission, the patient suddenly developed
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a blurring vision accompanied by eyeball pain, chemosis, and con-
junctival injection in his left eye. On ophthalmologic examination,
bacterial endophthalmitis was diagnosed due to septic embolism
from the invaded ICA. Subsequently, intravitreal injection of van-
comycin and ceftazidime was administered and vitrectomy was
performed. Follow-up brain MRI and magnetic resonance angi-
ography (MRA) after 2 weeks of treatment showed a newly devel-
oped brain abscess within prior ischemic lesions and mycotic an-
eurysmal formation in the left cervical ICA (Fig. 1C). Sequential
follow-up of brain MRI and MRA at 4 weeks and 8 weeks of anti-
biotic treatment showed an improving course of prior lesions with
a decreased size of brain abscess and decreased gadolinium en-
hancement in the left infratemporal fossa and skull base, but an in-
creased size of the aneurysm in the left cervical ICA (Fig. 1D). Af-
ter completing 8 weeks of intravenous antibiotic treatment, the
patient showed an improvement in neurological deficit except for
a remnant mild degree of facial palsy (NIHSS 1) with normalized
serum levels of ESR and CRP and non-detectable pathogen on
repeatedly performed blood cultures. Although we considered a
rescue treatment with stent-assisted coil embolization to manage
the worsening aneurysmal dilation in the left ICA, the patient was
required to return to his own country due to the expiration of his

visa.

DISCUSSION

We describe a case of a 36-year-old Sri Lankan male with central
SBO caused by a nasopharyngeal Klebsiella infection that invaded
the left ICA and led to multiple embolic infarctions and meningi-
tis, followed by endogenous endophthalmitis, brain abscess, and
mycotic aneurysms despite antibiotic treatment. Central SBO
originating from nasopharyngeal infection is rarely reported and
difficult to diagnose as the radiological findings frequently mimic
nasopharyngeal carcinoma with skull base involvement [7]. SBO
is a rare but life-threatening disease if not properly diagnosed and
treated. A recent systematic retrospective study showed that 42
patients with central SBO had a 9.5% mortality rate, with long-
term neurologic sequelae seen in an additional 31% of cases de-
spite aggressive treatment (5,10]. Therefore, prompt commence-
ment and selection of appropriate antibiotics are crucial for the
treatment of central SBO, and close monitoring is essential for
early detection of multiple complications, such as septic embo-
lism and mycotic aneurysmal formation even during the antibiot-
ic treatment.

Central SBO mainly involves the sphenoid and occipital bones
and usually occurs due to the direct spread of infection from the
paranasal sinuses, mastoid process, middle ear, or oral cavity [ 10].
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Fig. 1. Brain magnetic resonance imaging (MRI) and computed tomography angiography (CTA) findings at admission (A, B), at 2 weeks
of hospitalization after the onset of endogenous endophthalmitis (C), and at 8 weeks of hospitalization after completion of the antibiotic
treatment (D). (A) Baseline MRI revealed multiple embolic infarctions on diffusion weighted image sequence in the region of the left middle
cerebral artery. (B) Baseline MRI revealed an increased gadolinium enhancement in the left infratemporal fossa and skull base (red lines)
and sulcal enhancement in the hemispheres (left), and baseline CTA (right) revealed a narrowing in the left petrous portion of the internal
carotid artery (ICA; blue arrow), compatible with osteomyelitis due to the extension of a deep neck infection into the ICA. (C) Follow-up
MRI revealed an increased enhancement in the left infratemporal fossa and skull base (red lines) and newly developed ring enhancement
in the infarct area (suspicious of brain abscess formation; red arrows), and follow-up magnetic resonance angiography (MRA) revealed
an interval improvement of the left distal ICA stenosis with a newly developed aneurysmal formation (mycotic aneurysm, blue arrow). (D)
Follow-up MRI revealed an improvement in the inflammation in the left skull base and neck (red lines) and brain abscess (red arrow), and
follow-up MRA revealed an increased size of the aneurysm in the ICA (blue arrow).

Underlying diabetes mellitus and immunodeficiency are common
predisposing factors [4]. Headache and/or facial pain and cranial
nerve palsies are common at initial presentation, followed by nasal
congestion/discharge and fever. According to the previous litera-
ture, Pseudomonas aeruginosa is the most common pathogen caus-
ing central SBO, while fungal or mixed bacterial infections have
also been reported [7]. Although standard protocol has not been
proposed regarding the duration of antibiotic therapy in central
SBO, currently, 6-20 weeks of broad-spectrum antimicrobial
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agents are recommended [ 11]. Our patient also recovered after 8
weeks of intensive antibiotic treatment with ceftriaxone and van-
comycin targeting the Klebsiella infection. Central SBO caused by
Kilebsiella has been reported in patients with sphenoid sinus cho-
lesteatoma [12] and a history of previous ear infections [11,13].
Thus, to our knowledge, this is the first report of a central SBO
case caused by nasopharyngeal Klebsiella infection. In this case,
the nasopharyngeal Klebsiella infection led to SBO by invading
the ICA, which, in turn, led to multiple embolic infarctions, men-
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ingitis, endophthalmitis due to septic embolism, and mycotic an-

eurysms.
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