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Candida Skull Base Osteomyelitis:  
a Case Report and Literature Review
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ABSTRACT
Skull base osteomyelitis (SBO) also commonly known as malignant otitis externa was first described by Meltzer and Kelemen in 1959. Prior 
to the advent of the antibiotic era, this disease carried a poor prognosis with significant morbidity. It often proved fatal with mortality 
rates as high as 50%. Commonly seen in the immunocompromised patients, diabetes mellitus is an important associated comorbidity in 
the pathophysiologic development of this disease. Treatment is instituted by medical therapy with surgery having a limited role. Surgical 
intervention has a limited role, for example, in fungal SBO. Such cases may require local debridement and intraoperative tissue biopsies 
for histopathologic confirmation. This is to demonstrate fungal invasion into the skull base, as well as to exclude other sinister differential 
diagnoses like squamous cell carcinoma of temporal bone. In this case report, we present a rare case of candida SBO and the literature 
review.
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INTRODUCTION

Skull base osteomyelitis (SBO) is usually caused by Pseu-
domonas aeruginosa (1). Various other microorganisms 
such as fungi may attribute to the development of SBO (2). 
A common fungal pathogen responsible is the Aspergil-
lus species (3). Our patient, an elderly diabetic, presented 
with classical symptoms of nocturnal excruciating otalgia 
and ear discharge. On further investigation however, the 
etiologic agent was found to be Candida species.

CASE PRESENTATION

Informed consent was taken from the patient prior to the 
commencement of clinical examination, investigation and 
treatment.

A  60-year-old male presented to us with history of 
right sided earache associated with ear discharge of one-
week duration. The otalgia was described as nocturnal and 
excruciating in nature, disturbing his sleep. There was no 
history of reduced hearing, and no complaints of vertigo. 
Otherwise, there were no complaints over the left ear. He 
had long standing diabetes mellitus of approximately 20 
years requiring insulin therapy for optimization of blood 
sugar levels. Due to the unsatisfactory diabetic control, he 
suffered from chronic kidney disease however he did not 
require renal replacement therapy. He also had a left sid-
ed below knee amputation 1-year prior as complications 
of his poorly managed sugar levels. Clinical examination 
revealed a narrowed and edematous ear canal, with pres-
ence of granulation tissue along the floor of the ear canal. 
The tympanic membrane was intact, however dull in ap-
pearance. He was treated as skull base osteomyelitis with 
topical ciprofloxacin drops (Tarivid Otic; Daiichi Sankyo, 
Tokyo, Japan) and systemic ciprofloxacin tablets (C-Flox; 
Intas Pharmaceuticals, Ahmedabad, India). There was no 
compromise in any of the cranial nerves functions, espe-

cially the facial nerve. Patient was managed on an outpa-
tient basis as his compliance to medication was good, and 
he was monitored on a fortnightly basis. 

Eight weeks after his first presentation, he complained 
of a painless right sided facial swelling. Clinical examina-
tion revealed a vague right pre-auricular fullness, approx-
imately 4 × 3 cm, circular shaped, smooth surfaced, with 
ill-defined margins. Otoendoscopy of the right ear revealed 
a narrowed ear canal, with granulation tissue along the 
floor of the canal, just like the initial presentation. Patient 
was admitted for treatment with empirical intravenous ci-
profloxacin (Ciproxol; Ain Medicare, Kota Bharu, Malay-
sia) antibiotics (dosed adjusted based on the underlying 
impaired kidney functions to prevent nephrotoxicity). His 
blood investigations revealed hemoglobin of 9.6 g/dL, total 
white cell count of 10.9 K/μL, urea 8.9 mmol/L, and creat-
inine of 205 mmol/L. His ESR (erythrocyte sedimentation 
rate) was elevated, 90 mm/hour. A swab taken from the ear 
for culture and sensitivity prior to commencement of anti-
biotics confirmed Candida albicans infection ( Figure 1). He 
was then treated with systemic anti-fungal (Fluconazole; 
Pharmaniaga, Bangi, Malaysia) therapy. Biopsies taken 
from the granulation tissue were confirmatory for in-
flammatory granulation tissue and ruled out malignancy. 
There was no fungal hyphae or spores seen on histopatho-
logic examination. An urgent high-resolution computed 
tomography (HRCT) of the temporal bone was done (So-
matom Perspective syngo CT VC30 machine; Siemens, Er-
langen, Germany). There was bony erosion along the great-
er wing of the right sphenoid with osteomyelitic changes 
(Figure 2). There was also erosion of the anterior wall of 
the right ear canal (Figure 3). The stylomastoid foramen 
and adjacent stylomastoid process showed inflammation 
( Figure  4). The right middle ear cavity and mastoid air cells 
were filled with soft tissue densities, however there was no 
destruction of the ossicles or the scutum (Figure 5). After 
2 weeks of medical therapy using antimicrobials, there was 
marked resolution in otalgia, and he was able to sleep well 

Fig. 1 Candida albicans culture. Fig. 2 Erosions along the greater wing of right sphenoid marked as*.
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at night. Patient was satisfied with his treatment outcome 
and was discharged home well.

During his one-week post discharge review, the gran-
ulation tissue was noted to persist (Figure 6) despite pa-
tient’s  compliance to daily anti-fungal therapy (fluco-
nazole tablets). Patient was advised for a repeat biopsy to 
rule out other sinister pathologies such as squamous cell 
carcinoma of the temporal bone, and for surgical interven-
tion, but he refused. Subsequently, he did turn up for his 
following appointment.

DISCUSSION
The first documentation of progressive temporal bone 
osteomyelitis dates back to 1838 by Toulmouche (3). Oto-
genic SBO was first described by Meltzer and Kelemen in 
1959 (4). The term malignant otitis externa is a misnomer 
as it does not define a neoplastic disease (5) and this term 
is used interchangeably with SBO. It was coined by Chan-
dler in 1968 to describe the aggressive nature of destruc-
tion caused by Pseudomonas aeruginosa in the ear canal 
and spreading infection to the skull base (6). Later in 1985, 
Petrak et al. described the first case of fungal malignant 
otitis externa (7). Risk factors attributable to the develop-
ment of SBO include, elderly age of more than 60 years, 
diabetes mellitus and an immunocompromised state. Di-
abetes mellitus is an important associated comorbidity in 
SBO patients, with a prevalence as high as 90–100% of all 
SBO patients (8). Various other conditions predisposing to 
SBO are Human Immunodeficiency Virus (HIV) infection, 
chemotherapy induced aplasia and chronic leukemia (7, 8). 
In fungal SBO patients, more than 70% have underlying 
diabetes mellitus (2). There are a few routes of fungal in-
fection spread in the pathogenesis of SBO. They are i) via 
the external ear canal, the infection spreads through the 
Santorini fissures and medially to the tympanomastoid 

suture (6, 8), ii) via the internal acoustic meatus in cases 
of fungal meningitis, iii) via the Eustachian tube and iv) 
via hematogenic spread. Very rarely, it follows a paranasal 
sinus fungal infection (6). The reason for developing SBO 
in diabetic patients is attributable to the endarteritis and 
microangiopathy causing small vessel obliteration (8).

Although the most common etiologic agent for fun-
gal SBO is Aspergillus fumigatus (6, 8), cases of Candida 
species similar to our case have been reported in litera-
ture (1, 9). A case of proven (definite) SBO is defined as 
skull base infection with symptoms and signs localizing 
at presentation, with, radiologic evidence of bone erosion 
and isolation of organism from the affected bone. A prob-
able SBO however, is when the organism is isolated from 
a source other than bone or tissue (for example, from an 
ear swab) (2). As seen in our case, fungal SBO is more 
rapid to present (mean time to presentation of 8 weeks, 
as compared to 26 weeks for bacterial SBO) (2). The typi-
cal presentation is a patient who is 60 years old or elder, 
with underlying diabetes complaining of unremitting ear-
ache and headache. Classically fever is absent. They may 
also present with a  swelling in the preauricular region 
(4). Blood investigations reveal absent leukocytosis with 
markedly elevated erythrocyte sedimentation rate (ESR) 
(8–10). In severe cases, cranial nerve palsy occurs, com-
monest being the facial nerve (cranial nerve VII) (2, 8, 9) 
due to the proximity of the ear canal to the stylomastoid 
foramen. The next common group of cranial nerves to be 
involved are the nerves in the jugular foramen , namely 
the glossopharyngeal, the vagus and the spinal accessory 
(cranial nerves IX, X and XI respectively) (8).Clinical ex-
amination usually reveals granulation tissue in the ear 
canal. Our case was similar to the other reported litera-
tures where ear swab grew Candida albicans and biopsy of 
granulation tissue taken from the ear canal was negative 
for malignancy (4, 9, 10). This presence of granulation tis-
sue seems to indicate a good treatment outcome in fun-
gal SBO (7). However, it is important to remember that in 

Fig. 3 Erosions along the anterior wall of right external auditory 
canal marked as *.

Fig. 4 Inflammation around the stylomastoid foramen and 
stylomastoid process.
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cases of recalcitrant disease not responding to treatment, 
a differential diagnosis of squamous cell carcinoma of the 
temporal bone must be born in mind. This is because cases 
of early carcinomas may be misleading and such cases may 
be presumed to be as SBO (5). Therefore, there is a role of 
tissue biopsy under general anesthesia for cases of prob-
able SBO.

SBO can be classified based on etiologic origin as seen 
in Table 1 (3). Fungal SBO infection usually originates from 
the middle ear cavity or the mastoid air cells (6–8). In our 
case report, HRCT imaging showed evidence of middle ear 
destruction with soft tissue density seen in the mastoid air 
cell system (9, 10), however the ossicles and scutum were 
not violated. HRCT is sensitive to detect bony erosions 
and defects, however inadequate to monitor treatment re-
sponse. As such other imaging modalities are needed such 
as Technetium 99m-methyl diphosphonate (Tc-99m Mdp) 
bone scan as well as Gallium scan. Both of these modali-
ties are complementary to diagnose and monitor SBO (8). 
Treatment constitutes prolonged antibiotic therapy (6) 
with quinolones due to good bioavailability and effective 
bone penetration. Aggressive control of blood sugar lev-
els is also crucial. In cases of fungal SBO systemic as well 
as topical antifungals are required in medical treatment 
(9, 10). There is a role of surgical therapy in fungal SBO 
(2), however its role is limited to biopsy, debridement and 
drainage of abscesses (3, 8). Hyperbaric oxygen therapy has 
been documented in literature as a useful adjunct, howev-
er due to the restricted availability and minimal evidence 
based results, it is not a common practice (3, 9). Long term 
survival is based on severity of disease, rather than a par-
ticular therapeutic regime (7). Prognosis is largely depend-
ent on the underlying immune status of the patient (6).

CONCLUSION

SBO is an uncommon disease, usually resulting as a compli-
cation from an uncontrolled otogenic, odontogenic or sinus 
infection. Almost half (48%) of SBO patients may develop 

Fig. 5 Soft tissue density in the middle ear cavity and mastoid air 
cells, neither violating the scutum (black arrow) nor violating the 
ossicles (*).

Fig. 6 Persistent granulation tissue.

Tab. 1 Etiology of origin for SBO.

Skull base osteomyelitis
Sinorhino – otogenic origin Non Sinorhino – otogenic origin
Anterior skull base Middle skull base Posterior skull base Trauma Iatrogenic Hematogenous Others

persistent cranial nerve abnormalities (2). Mortality due 
to invasive mycosis of the lateral skull base was reported 
in literature to be approximately 27% (6). Therefore, a mul-
ti-disciplinary team approach is needed in the treatment 
of SBO. The main treatment aim should be culture directed 
therapy (3) and long term antibiotics (8). In summary, SBO 
should be suspected in an elderly patient who is a diabetic 
presenting with otalgia and otorrhoea and if granulation 
tissue is seen in the ear canal (8). A high index of suspicion 
is required for diagnosing a fungal cause of lateral SBO es-
pecially if there is an intractable course of treatment.
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