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Introduction

Central SBO is a rare, life-threatening complication 
of necrotizing or MOE. It usually develops following 
inadequate treatment for MOE, causing extensive 
destruction of skull base bone. MOE is an invasive 
infectious disease involving the cartilaginous and/
or bony external auditory canal. It enters into the 
differential diagnosis with malignancies; even 
imaging and biopsy may be inconclusive. It occurs 
primarily in diabetic patients with microangiopathic 
changes. It typically affects elderly people, with a 
male preponderance.1,2 The first reported case was 
published in 1938, the term MBO was coined in 
1968 because of the high associated mortality rate, 
which was over 50% at the time.3 The main factors 
contributing to the onset of SBO associated with 
MOE include a late diagnosis, inadequate treatment, 
failure to respond to antipseudomonal antibiotics 
and infection by non-pseudomonal organisms in 

susceptible immunocompromised individuals. The 
aim of the present study was to turn the spotlight 
on SBO as a more serious and urgent condition 
than MOE, from both diagnostic and therapeutic 
standpoints.

Materials and methods

The medical charts of six patients with a 
documented diagnosis of SBO were retrospectively 
reviewed. Patients with MOE but no skull base 
diffusion were excluded from the present study. 
Patients were treated at our tertiary referral centre 
between January 2011 and April 2015. All patients 
were male, with a mean age of 69 years (range: 
53-81). Their diagnosis was based on clinical 
and radiological findings. High-resolution bone 
computed tomography (CT) scanning and contrast-
enhanced magnetic resonance imaging (MRI) were 
performed in all cases to confirm the diagnosis. 
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Signs and symptoms 

All patients presented to the ENT emergency 
service with severe unilateral otalgia unresponsive 
to common analgesics, associated with headache 
and hearing loss. These symptoms were variously 
associated with less common features, such as 
cranial nerves impairment, trismus or vertigo (see 
Table 1).
	 The examination findings (see Table1) led to a 
first diagnosis of acute external otitis in all cases. 
Topical and oral empiric antibiotic therapy was 
administered at home for a period ranging from 
seven to 40 days (mean: 13, median: nine) without 
substantial improvement. 
	 Blood tests were consistent with severe infection 
in most cases (see Table 1). 
	 The final diagnosis of MOE, complicated by 
SBO, was delayed in all patients, with the interval 
from symptom onset to diagnosis ranging from 
three to seven weeks (mean: 4.25, median: 3.5).

Imaging 

A high-resolution bone CT scan was performed in 
all cases and showed inflammatory involvement of 
lateral skull base sites and subsites. Erosion of the 
bony profiles of the skull base was found variably 
extending from the external auditory meatus and 
middle ear to the mastoid, tegmen plate, facial nerve 
canal, glenoid fossa (possibly with subluxation 
of the mandibular condyle), jugular foramen and 
sphenoclival region (Figure 1).
	 In our experience, the infection could have 
also spread to the parapharyngeal space from the 
Eustachian tube, involving the masticatory muscles 
and retropharyngeal region, with erosion of the 
clivus and the posterior aspect of the foramen ovale 
too. 
	 There was evidence of enlarged lymph nodes in 
some cases.
	 Contrast-enhanced MRI, also performed on all 
patients, showed enhancement of the skull base 
with a different pattern from that of malignant 
lesions, with T2 images confirming inflammation 
(Figure 2). Contrast-enhanced MRI was generally 
used during follow-up. Only Case 3, followed up at 
another hospital, underwent scintigraphy. 

Treatment

The duration of the patients’ treatment and the 
timing of their discharge from hospital were always 

Biochemical tests were prescribed every two days, 
while glycaemic levels were monitored daily during 
the patients’ hospital stay. The follow-up was 
clinical (once a month for the first six months, then 
every two months up to one year) and radiological 
(MRI six-monthly after discharge). The hearing 
outcome was assessed with pure tone audiometry. 
The pure tone average (PTA) was calculated at 
500, 1,000, 2,000 and 4,000 Hz. The hearing 
threshold was considered stable with variations of 
less than 5dB; improvements or deteriorations were 
considered as variations of 5dB or more. The fifth, 
sixth, seventh, ninth, 10th, 11th, and 12th cranial 
nerves underwent clinical examination. 
	 Data were grouped into presenting signs and 
symptoms, medical history, laboratory findings 
and diagnostic imaging results, with the outcome 
assessed on clinical and radiological findings. 

Results

Six males with SBO were managed at our institution 
over a period of four years. All patients had type 
2 diabetes, while four of them had cardiovascular 
disease. Table 1 shows their presenting signs and 
symptoms, as well as their clinical and radiological 
data. One patient (Case 5) chose to discharge 
himself from hospital, but returned three weeks 
later under emergency conditions 

Figure 1
Axial and coronal CT scans: axial scans show temporal bone 
erosion with involvement of the anterior wall of the EAC 
and glenoid fossa (a, b); coronal scans show osteomyelitis 
involving the roof of the temporomandibular joint (c, d).
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examination of the ear fluid collected. Case 4 
underwent mastoidectomy with biopsy, combined 
with myringotomy with tube placement. Patho-
logical examination identified hyperplastic tissue 
with mucus, while microbiological examination 
revealed no significant growth of pathogens.  
	 In Case 5, the growth of Aspergillus flavus was 
confirmed on biopsy of the external auditory canal 
(EAC) during a second hospital stay (see Table 1, 
Case 5b). 
	 Although SBO was diagnosed promptly on 
admission, with intravenous therapy begun without 
delay, Case 6 had an unfavourable outcome. The 
identification of the responsible pathogen was 
delayed by inconclusive results on consecutive 
ear swabs. After four weeks, Aspergillus flavus 
was finally identified and antimycotic therapy was 
started. There was radiological evidence of disease 
progression via MRI, despite no deterioration in 
laboratory test results or clinical signs.   
	 The antibiotics tested and their minimum inhibi-
tory concentrations (MICs) are shown in Table 3.  
The MIC was not measured for one patient (Case 
1) because no bacterial agent was found. 

Outcome

Follow-up was clinical (once a month for the 
first six months, then every two months up to one 
year) and radiological (MRI every 6 months after 
discharge) (average: 13 months, range: one (the 
dead patient) to 27 months.
	 Five patients experienced improvement in 
their hearing impairment and complete recovery 
from their other symptoms (see Table 1). Clinical 
examination showed a regular outcome in the cases 
treated surgically. 
	 Oedema of the EAC was no longer apparent 
in four patients, while eardrum retraction and 
perforation appeared unchanged. Two out of the five 
patients presenting with facial nerve palsy showed 
partial improvement, while complete recovery 
from palsy affecting the other cranial nerves was 
recorded in four cases (see Table 1). Follow-up 
MRI showed radiological improvement in five of 
the patients (Figure 3).

Discussion

MOE, with its further extension in the skull base, 
is a rare, invasive infection originating in the 

decided in a multidisciplinary setting of ENT 
specialists, infectivologists and radiologists. The 
mean hospital stay was nine weeks (range: four 
to 24 weeks). Treatment involved broad-spectrum 
intravenous antibiotics (for more than four weeks), 
while antimycotic therapy was added in two cases 
(Table 2). The mean duration of the intravenous 
therapy was 14 weeks (range: four to 20 weeks), 
with the whole course of medical therapy lasting 40 
weeks on average. Decisions regarding the duration 
of patients’ treatment were based on the monitoring 
of the disease’s clinical and radiological evolution. 
Patients’ antidiabetic therapy was adjusted to 
achieve good glycaemic control.
	 An ear swab was performed on all patients, but 
no significant growth of pathogens came to light 
in four cases. Three patients underwent surgical 
procedures to rule out malignancy. 
	 In Case 2, a biopsy of the lesion, obtained via 
an endoscopic trans-sphenoidal approach, showed 
fibrotic tissue and chronic inflammation with areas 
of necrosis. Microbiological tests on the fluid 
obtained with the biopsy revealed the presence of 
Pseudomonas aeruginosa.
	 Case 3 underwent mastoidectomy at another 
hospital, with surgical exploration of the parotid 
region for a suspected deep cervical Bezold abscess, 
which was not found. Pseudomonas aeruginosa 
colonization was identified on the surgical 
specimen and confirmed following microbiological 

Figure 2
Axial T2-weighted MRI showing inflammation of the 
masticator space, soft tissue of the EAC and temporal bone (a, 
b); the pattern is confirmed on contrast-enhanced T1 images 
(c, d).
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along with systemic impairments. The factors 
predisposing to MOE (and SBO, which is a 
potentially life-threatening complication) are 
both systemic and local. The disease tends to 
affect immunosuppressed patients (with chronic 
infectious diseases, when receiving chemotherapy 
or while on long-term steroids). It is particularly 

external acoustic meatus, commonly associated 
with diabetes and other immunocompromised 
states. After a lengthy course, MOE can smoulder 
and extend into the mastoid, skull base, dural 
sinuses and intracranially.4 This coincides with a 
gradual regression of the otologic symptoms and 
the appearance of signs of skull base invasion, 

Patient Delay from 
symptom onset to 
diagnosis (weeks)

Intravenous therapy (in 
hospital)

Duration(weeks) Oral therapy (after discharge) Duration
(weeks)

1 3 	Ceftazidime (1 g, three 
times daily)

4 	 Ciprofloxacin (750 mg, 
twice daily) 

20

2 4 	 Cefotaxime (2 g, twice 
daily) 

	 Linezolid (600 mg, twice 
daily) 

	 Meropenem (1 g, four 
times daily) and ciproflox-
acin (400 mg, twice daily) 

4

6

2

	 Ciprofloxacin (500 mg, 
once daily) 

	 Meropenem (1g, four 
times daily, as intrave-
nous therapy via Cook 
catheter)

16

3 7 	 Meropenem (2 g, twice 
daily) 

	 Colimycine (6 fL, twice 
daily) 

	 Rifampin (300 mg, three 
times daily)

20

16

20

         None 

4 3 	 Ceftazidime (1 g, three 
times daily) 

4 	 Levofloxacin (500 mg, 
once daily), after the first 
hospital discharge 

	 Ciprofloxacin (500 mg, 
once daily) after the sec-
ond and third hospital 
discharges 

4

16

5 6 First hospitalization:
	 Meropenem (2 g, twice 

daily) 
	 Ciprofloxacin (500 mg, 

twice daily) 
	 Teicoplanin (600 mg, once 

daily)
Second hospitalization:
	 Meropenem (2g, twice 

daily)
	 Ciprofloxacin (500 mg, 

twice daily) 
	 Teicoplanin (600 mg, once 

daily)
	 Voriconazole (200 mg, 

twice daily)

4

4

4

3

3

3

2

First hospitalization:
	 Ciprofloxacin (500 mg, 

twice daily)
	 Doxycycline (100 mg, 

twice daily)

Second hospitalization:
	 Voriconazole (200 mg, 

twice daily)

3

3

15

6 4 	 Teicoplanin (600 mg, once 
daily)

	Meropenem (2 g, twice 
daily) 

	 Ciprofloxacin (400 mg, 
twice daily) 

	 Linezolid (600 mg, twice 
daily)

	 Voriconazole (200 mg 
twice daily)

1

3

3

3

3

Dead of disease

Table 2
Case series - treatment
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ninth, 10th, 11th and 12th cranial nerves (Collet 
and Sicard’s syndrome).13

	 The differential diagnosis of MOE with skull 
base involvement should rule out any presence of 
skull base malignancy (rhinopharyngeal tumours, 
temporal bone tumours, leukaemia and lymphoma). 
The diagnosis is established on radiological 
findings, while the lack of a typical radiological 
pattern makes this complicated. Contrast-enhanced 
MRI is the best option. It can be used to identify 
infection spreading to the skull base, as well 
as any intracranial diffusion, invasion of the 
medullary space, subtle dural enhancement,14 and 
intra-parenchymal involvement. Diffuse T1 hypo-
intensity, T2 hyper-intensity, and poorly-defined 
post-contrast enhancement at the skull base are 
suggestive of infection.15 The main diagnostic clue 
for distinguishing osteomyelitis from neoplastic 
disease is loss of the “mass” effect. The infection 
generally shows no clear-cut boundaries and 
typically infiltrates soft tissues without altering 
their structure. Diffusion-weighted imaging is 
useful in the differential diagnosis, enabling the 
characterization of tissues in various disease 
settings, although it is neither easy to perform 
nor interpret. It improves the accuracy of imaging 
in distinguishing between malignant and benign 
masses, as well as discriminating metastatic nodes 
from benign lymphadenopathies.16 
	 High-resolution bone CT scanning, which is 
another mandatory diagnostic tool, is capable of 
revealing bone erosion, sharply remodelled bone or 
localized destruction (which may mimic a tumour). 
Here, again, the boundaries are not clear-cut, with 
the foci of sclerosis and calcifications common in 
the eroded area. Bone erosion and destruction occur 
at an advanced stage of osteomyelitis, while CT 
scanning alone may underestimate the disease in its 
earlier stages. Combining bone CT scanning with 
contrast-enhanced MRI has reportedly enabled the 
disease’s diagnosis,14,17 although this was not always 
easy and remains a challenge.  
	 Technetium-99m methylene diphosphonate 
scintigraphy is helpful for diagnosing osteomyelitis 
and locating the focus within the central skull 
base, identifiable from an increased radiotracer 
uptake in these areas due to a greater osteoblastic 
activity. This finding is of limited specificity, 
however, because it may be seen in inflammatory 
conditions, in neoplastic disease and after surgery. 
Radioisotope studies are also limited by a poor 

associated with diabetes (this is important, given the 
prevalence of diabetes in society) and conditions that 
alter bone vascularization, such as coronary artery 
diseases, severe obesity and chronic pulmonary 
diseases.5,6 Diabetics are particularly susceptible to 
the condition due to microangiopathy and impaired 
white cell function. Although the degree of their 
immunosuppression clearly depends on the severity 
of their diabetes, nothing is known about the impact 
of glycaemic control on the severity of MOE and 
its complications. Local factors predisposing to 
MOE may be frequent exposure to water, traumatic 
cleansing of the EAC (especially in the presence of 
cerumen plugs), chronic dermatitis, higher external 
auditory canal cerumen pH, and dry skin as a local 
effect of external beam radiotherapy.2,7 
	 Patients typically present with severe otalgia 
or persistent unilateral headache, otorrhea and ear 
fullness, as well as occasionally report hearing 
loss. It is essential to bear in mind the risk of late-
onset SBO following the apparent resolution of 
initial local EAC infections. Most authors consider 
poor response to conventional local treatment 
(unassociated with systemic antibiotics) a criterion 
for arousing a strong suspicion of SBO.8

	 Pseudomonas aeruginosa is the pathogen most 
often identified in MOE and any subsequent 
SBO. Other organisms have been reported too, 
including Aspergillus, Gram-positive organisms, 
mycobacterium and Candida.9,10 No pathogens were 
identified in one of our patients (Case 1), despite 
several ear swabs. 
	 Symptoms may be non-specific, while the 
cranial nerves are not always involved. MOE is 
an indolent disease, which may remain localized 
to the extracranial surface of the skull base instead 
of spreading through the foramina, involving the 
soft tissues around the greater wing of the sphenoid 
bone, the sphenoclival region and the Eustachian 
tube. Anatomical constraints and unusual routes 
of diffusion may help to explain the atypical 
presentations of the disease.11

	 Without prompt treatment, the infection may 
spread along the skull base, causing lower cranial 
nerve impairment, leading to meningeal and 
brainstem involvement.12 A subtemporal diffusion 
with the involvement of the facial nerve is common; 
a further posteromedial extension to the jugular 
foramen, carotid space and hypoglossal canal may 
also occur leading to palsy of the ninth, 10th and 
11th cranial nerves (Vernet’s syndrome), or of the 
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investigation,23 but only if clinical and radiological 
findings are unable to differentiate between 
osteomyelitis and malignant disease.24 Biopsy in the 
skull base also poses technical issues, which make 
it unreliable and difficult to perform. Some authors 
consider it crucially important, however, especially 
in the diagnosis of synchronous lesions.
	 An ear swab is mandatory, but often invalidated 
by previous local or systemic treatments, while its 
sensitivity and specificity are limited. It cannot be 
used to rule out a diagnosis of MOE, but it may 
orient the choice of systemic therapy to contrast the 
pathogen behind the disease. 
	 Despite everything, it is possible to fail to 
distinguish between active infection and neoplastic 
processes, while clinical presentation is often 
similar in the two conditions.7 The most important 
factor influencing the identification of SBO is the 
clinician’s awareness of the possibility of this disease 
occurring as a complication of MOE, especially in 
elderly, diabetic and immunocompromised patients.
Medical treatment should be started promptly and 
continued over a lengthy period. SBO requires 
aggressive management with a combination of 
antipseudomonal antibiotics for at least eight to 12 
weeks, possibly associated with hyperbaric oxygen. 

Patients should be closely monitored during their
treatment and follow-up.11 
	 Different behaviour is described by centres 
that suggest an extended course of oral quinolone 
therapy and others that find intravenous therapy 

anatomical resolution.18 Combined with MRI and 
bone CT scanning, scintigraphy can facilitate the 
identification of diffuse bone involvement and 
contribute to an earlier diagnosis of osteomyelitis.19 
Some of the limitations of Tc-99m scintigraphy can 
be overcome by using more specific radioisotopes. 
Gallium-67 citrate binds to leukocytes and forms 
a complex with lactoferrin. It is positive in soft 
tissues or bone infections and can be used to assess 
treatment response, as it rapidly reverts to normal 
with disease resolution, as well as differentiate 
between infection and tumour.20,21 Gallium scinti-
graphy and the erythrocyte sedimentation rate can 
be helpful in monitoring the efficacy of therapy 
and as prognostic indicators.11 The anatomical 
localization of the disease can be further improved 
with positron emission tomography or single photon 
emission CT (SPECT) Indium-111 WBC studies.18 
SPECT and CT provide better-quality anatomical 
information (facilitating the localization of the site 
of involvement) and achieve a higher diagnostic 
accuracy because they are highly sensitive 
(91%), while their specificity remains low (50%). 
Combining planar bone scintigraphy with CT 
improves the diagnostic accuracy and specificity of 
these tests.22 
	 The diagnostic role of biopsy is still controversial, 
given the high risk of results being inconclusive. 
The complex anatomy of the skull base makes 
access to this area extremely difficult. Biopsy 
should therefore never be considered as a first-line 

Antibiotic

Patient

1 2 3 4 5 and 6

SIR MIC 
ug/ml

SIR MIC 
ug/ml

SIR MIC 
ug/ml

SIR MIC 
ug/ml

Antimycotic

therapy
Ceftazidime / / S 4 R >=64 S 4

Cefepime / / S 2 R >=64 S 2

Meropenem / / S 0.5 I 8 S 0.5

Imipenem / / S 2 I 8 S 2

Ciprofloxacin / / S <=0.25 R >=4 S <=0.25

Gentamicin / / S <=1 R >=16 S <=1

Colistin / / S <=0.5 S 2 S <=0.25

Amikacin / / S <=2 R >=64 S <=2

Piperacillin/tazobactam / / S 8 R >=128 S 8

Table 3
Case series - MIC of therapies tested 
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Figure 3
Axial and coronal T2-weighted MRI showing a reduction of 
the inflammatory process in the EAC, masticator space and 
temporal bone (a-d). 

more efficient. Nevertheless, poor bone penetrance, 
increasing prevalence of SBO caused by a non-
pseudomonas agent and increasing rates of resistance 
need more aggressive antimicrobial protocols. A 
variety of different agents is indicated in the literature 
to combine potent antipseudomonal activity and 
broad spectrum action against bacterial pathogens.2 
In our experience, we consider a two-week course 
of intravenous carbanepems, in combination with 
quinolone, to be a reasonable algorithm. Depending 
on the response to initial treatment, intravenous 
therapy or a shift to oral quinolone is recommended. 
Oral quinolone therapy may even be prolonged for 
four to six months, in accordance with the clinical 
evolution.
	 SBO treatment is not yet standardized in the 
literature: the way of drug administration, the length 
of treatment and active principles are conditioned by 
the clinical evolution of the patient, the aetiogenetic 
pathogen and the epidemiological background of 
the centre.
	 Surgery has been performed in the past, but 
was associated with frequent recurrences and 
mortality rates of up to 50%. Current treatments are 

conservative, with long-term antimicrobial 
therapy, while any surgical intervention is 
limited to biopsy (for the pathologist to rule 
out neoplastic disease and enable a reliable 
culture of the microorganism involved). There 
is no agreement on the therapeutic potential of 
surgery and the value of surgical debridement 
of necrotic tissue is still controversial.10,25 
As abundantly supported by the literature, 
our opinion is that extensive surgery with 
therapeutic intent in the acute phase may 
increase the risk of the disease spreading 
through the skull base and adjacent soft tissues. 
On the other hand, early aggressive surgery 
and forceful debridement of necrotic tissue 
are sometimes recommended with a view 
to improving survival, although there is no 
strong evidence to support such an approach.
	 Surgery was performed in three out of the 
six cases in our series. In one (Case 4), this was 
performed to rule out a mastoid neoplasm. In 
another (Case 3), mastoidectomy had already 
been performed elsewhere, together with upper 
neck dissection for a suspected Bezold abscess. 
This extensive surgery had exacerbated the 
patient’s MOE, leading shortly afterwards to 
lower cranial nerve palsy, with the infection 
extending more deeply into the neck spaces. 
The third patient (Case 2) underwent an 
endoscopic biopsy of a central skull base 
“mass” to rule out neoplastic aetiology. The 
pathologist confirmed the infection and the 
absence of neoplastic cells, but the reliability 
of the pathological findings was dubious due 
to an overwhelming amount of necrotic and 
infectious cells. This is another example in 
support of the claim that the diagnosis of SBO 
is mostly clinical and radiological. 

Conclusion 

SBO can occur as a complication of MOE, 
especially in diabetic and immunocompromised 
patients. It represents a further evolution 
of MOE, with a more aggressive pattern 
and often unfavourable outcome. It may go 
undiagnosed and can become life-threatening 
if it is not treated promptly. The diagnosis is 
based on clinical and radiological findings. 
Biopsy may sometimes help to rule out skull 
base malignancies, but its role is controversial, 

13-Zanoletti.indd   248 22/09/17   15:55



Osteomyelitis of the skull base: personal experience and literature review	 249

10.	Clark MP, Pretorius PM, Byren I, Milford CA. Central or 
atypical skull base osteomyelitis: diagnosis and treatment. 
Skull base. 2009;19(4):247-254.

11.	Singh A, Al Khabori M, Hyder MJ. Skull base osteo-
myelitis: diagnostic and therapeutic challenges in atypical 
presentation. Otolaryngol Head Neck Surg. 2005; 
133(1):121-125.

12.	Sreepada GS, Kwartler JA. Skull base osteomyelitis 
secondary to malignant otitis externa. Curr Opin Oto-
laryngol Head Neck Surg. 2003;11(5):316-323.

13.	Mani N, Sudhoff H, Rajagopal S, Moffat D, Axon 
PR. Cranial nerve involvement in malignant external 
otitis: implications for clinical outcome. Laryngoscope. 
2007;117(5):907-910.

14.	Adams A, Offiah C. Central skull base osteomyelitis as 
a complication of necrotizing otitis externa: Imaging 
findings, complications, and challenges of diagnosis. Clin 
Radiol. 2012;67(10):7-16.

15.	Chang PC, Fischbein NJ, Holliday RA. Central skull base 
osteomyelitis in patients without otitis externa: imaging 
findings. Am J Neuroradiol. 2003;24(7):1310-1316.

16.	Ozgen B, Oguz KK, Cila A. Diffusion MR imaging 
features of skull base osteomyelitis compared with skull 
base malignancy. Am J Neuroradiol. 2011;32(1):179-184.

17.	Lesser FD, Derbyshire SG, Lewis-Jones H. Can computed 
tomography and magnetic resonance imaging differentiate 
between malignant pathology and osteomyelitis in the 
central skull base? J Laryngol Otol. 2015;129(9):852-859.

18.	Parisier SC, Lucente FE, Som PM, Hirschman SZ, 
Arnold LM, Roffman JD. Nuclear scanning in necrotizing 
progressive “malignant” external otitis. Laryngoscope. 
1982;92(9 Pt 1):1016-1019.

19.	Strashun AM, Nejatheim M, Goldsmith SJ. Malignant 
external otitis: early scintigraphic detection. Radiology. 
1984;150(2):541-545.

20.	Stokkel MP, Takes RP, van Eck-Smit BL, Baatenburg 
de Jong RJ. The value of quantitative gallium-67 single-
photon emission tomography in the clinical manage-
ment of malignant external otitis. Eur J Nucl Med. 1997; 
24(11):1429-1432.

21.	Uri N, Gips S, Front A, Meyer SW, Hardoff R. Quantitative 
bone and 67Ga scintigraphy in the differentiation of 
necrotizing external otitis from severe external otitis. Arch 
Otolaryngol Head Neck Surg. 1991;117(6):623-626.

22.	Sharma P, Agarwal KK, Kumar S, Singh H, Bal C, Malhotra 
A, Kumar R. Utility of (99m)Tc-MDP hybrid SPECT-CT 
for diagnosis of skull base osteomyelitis: comparison with 
planar bone scintigraphy, SPECT, and CT. Jpn J Radiol. 
2013;31(2):81-88.

23.	Patmore H, Jebreel A, Uppal S, Raine CH, McWhinney P. 
Skull base infection presenting with multiple lower cranial 
nerve palsies. Am J Otolaryngol. 2010;31(5):376-380.

24.	Subburaman N, Chaurasia MK. Skull base osteomyelitis 
interpreted as malignancy. J Laryngol Otol. 1999;113(8): 
775-778.

25.	Rubin J, Yu VL. Malignant external otitis: insights into 
pathogenesis, clinical manifestations, diagnosis, and 
therapy. Am J Med. 1988;85(3):391-398.

the findings are often inconclusive and, when 
tissues are obtained from skull base subsites, it 
may be dangerous. Treatment for SBO is medical, 
targeted whenever feasible and long-term. Surgical 
procedures, such as debridement of necrotic tissue, 
should be avoided because they may facilitate the 
diffusion of infection along the skull base and into 
the deep neck spaces. In our experience, when 
limited surgery is performed to rule out malignancy 
and confirm a diagnosis, it has no favourable effect 
on prognosis and is definitely not recommended. 
Long-term medical treatment for infection should 
be associated with optimal glycaemic control. 
Overlooking SBO can have fatal consequences, so 
it is mandatory to ensure an adequate awareness 
of the possibility of this complication of MOE to 
ensure its prompt diagnosis and treatment, and in 
turn a favourable outcome.
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