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Abstract

Background. Malignant otitis externa is a potentially fatal infection of the skull base. With an
ageing population and increasing prevalence of diabetes, the incidence of malignant otitis
externa in the British population is rising. To date, there remain no accepted diagnostic
criteria, few prognostic indicators and no consensus treatment pathways.
Method. A prospective case series was conducted at a tertiary referral teaching hospital.
Results. A cohort of susceptible individuals predominates (elderly, male, with immunosup-
pression and diabetes), with 25 per cent reporting a preceding incident. Otorrhoea, otalgia
and canal granulation were the commonest presenting features, alongside positive pseudo-
monas cultures. No clear markers for predicating disease severity were isolated; however, a
high initial haemoglobin A1c level demonstrated a significant moderately positive correlation
with length of treatment.
Conclusion. A treatment pathway designed to provide a standardised approach to investiga-
tion and treatment is proposed, which aims to increase earlier diagnosis, streamline care and
facilitate the development of best practice.

Introduction

Malignant otitis externa is an acute infective process of the external auditory canal, which
spreads via the fissures of Santorini at the osseous-cartilaginous junction to involve the
infratemporal fossa. This may progress if untreated, causing osteomyelitis and involving
the skull base, with subsequent lower cranial nerve weakness.1

Recent UK studies2 and Hospital Episode Statistics data appear to show a significant
and concerning increase in malignant otitis externa cases (the first case series was
described by Chandler in 19683). In this prospective case series, we analysed malignant
otitis externa patients presenting to a tertiary hospital over a 12-month period. The
aim was to identify possible causative factors and prognostic indicators, and through
these data develop a local standardised treatment pathway.

Materials and methods

All cases of malignant otitis externa (necrotising otitis externa and skull base osteomye-
litis) diagnosed in a tertiary referral ENT department over 12 months were included in
this study. A single otologist reviewed and confirmed all diagnoses of malignant otitis
externa, and acted as lead role in therapeutic management alongside a multidisciplinary
team (MDT) involving microbiologists, radiologists and infectious disease consultants.

The data collected included: age; gender; pre-existing medical co-morbidities (e.g. dia-
betes mellitus and other causes of immunosuppression); possible precipitating events; pre-
senting signs and symptoms; microbiology culture results; histology findings; trends in
erythrocyte sedimentation rate (ESR), C-reactive protein (CRP) and glycosylated haemo-
globin (haemoglobin A1c or ‘HbA1c’); radiology results; choice and length of antimicro-
bial treatment, with any subsequent changes; treatment duration; other treatments or
surgical procedures; recurrences; re-admissions; and any fatalities.

Results

Within the 12-month study period, a total of 16 patients were diagnosed with malignant
otitis externa (11 males and 5 females), with a mean age of 72 years (range, 40–89 years).
Male patients were found to have a lower mean age compared to females, 68 years and 80
years respectively.

Four patients (25 per cent) directly reported a preceding event in the days before they
developed initial symptoms: ear syringing in three individuals and trauma from excessive
ear cleaning in the other.
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The commonest presenting symptoms were otorrhoea and
otalgia, affecting all 16 cases, with otalgia marked as severe,
often at night. Figure 1 outlines the other common presenting
symptoms and clinical signs within our malignant otitis
externa cohort.

A total of 11 patients (69 per cent) had a pre-existing diag-
nosis of diabetes mellitus: 9 had type II diabetes mellitus
(5 of whom required insulin injections) and 2 had type I
insulin-controlled diabetes mellitus. Of the five non-diabetic
patients, two were on immunosuppressive medication for
rheumatoid arthritis, one had received previous radiotherapy
to the head and neck, and one was under the care of the
haematology department with a diagnosis of acute myeloid
leukaemia. Risk factors for the cohort are outlined in Table 1.

Inflammatory markers, as well as haemoglobin A1c levels,
were tested on admission in those with known diabetes mellitus.
The results, including the mean and range for each variable, are
outlined in Table 2 and Figure 2. The ESR was raised in 12
patients (78 per cent) and was within a normal range in 3
patients (less than 15 mm/hour); testing was not performed ini-
tially in 2 patients. A CRP test was undertaken in 15 patients and
was found to be raised in 80 per cent. Haemoglobin A1c levels
were recorded in 10 of the 11 diabetic patients, but were not rou-
tinely evaluated in non-diabetic patients. Levels of glycosylated
haemoglobin reflect the mean glucose concentration in the pre-
ceding 8–12 weeks, and thus provide a surrogate marker for
longer-term diabetic control. In our diabetic cohort, the mean
haemoglobin A1c level on admission was 78.9 mmol/mol, signifi-
cantly higher than the upper limit of normality at 48 mmol/mol.

All patients underwent computed tomography (CT) of the
temporal bone on admission. Subsequent magnetic resonance
imaging (MRI) was arranged for all but two patients who had
contraindications (i.e. a pacemaker in situ). The most commonly
reported finding on initial CT was external auditory canal
inflammation and soft tissue thickening, present in 100 per
cent of scans. This was followed by inflammatory changes and
opacification in the middle ear and mastoid air cells. Bony
destruction was seen in 4 of the 16 initial CT scans, with MRI
imaging confirming bone marrow enhancement in all 4, in keep-
ing with evidence of underlying osteitis or osteomyelitis. No
intracranial complications were reported. Table 3 highlights the
commonest findings with both imaging modalities.

Pseudomonas aeruginosa was the commonest organism cul-
tured on microscopy of external auditory canal swabs, being
positive in 12 patients (75 per cent). One patient also grew
concomitant candida and another grew enterococcus. The
reported antimicrobial sensitivities varied in this pseudomonas
cohort, with the commonest being ceftazidime, Tazocin® and
gentamicin. Three cases of antimicrobial resistance were
recorded: ciprofloxacin in two patients and gentamicin in
one. The full results are outlined in Table 4.

The most common first-line antimicrobial used on admis-
sion was Tazocin – a combination of the antibiotic piperacillin
and the beta-lactamase inhibitor tazobactam – which was
started in 75 per cent of patients. This was followed by ceftazi-
dime in four patients, three of whom received combination
therapy with one other antimicrobial (flucloxacillin, teico-
planin or metronidazole).

The mean length of hospital stay was 19.3 days (range, 8–36
days), which was often prolonged by inadequate social care
packages and the need to ensure adequate provision for
improved diabetic care monitoring.

The average length of antibiotic treatment, which continued
until the condition was deemed to be in remission, was 17.4

weeks (range, 6–35 weeks). Those patients with evidence of
bony involvement of the temporomandibular joint, infratem-
poral fossa and tegmen tympani required a prolonged treat-
ment course. The average number of antibiotics used
throughout treatment was 2.9 per patient (range, 1–5 antibio-
tics), with an average of 1 antibiotic treatment change per
patient (range, 0–3 changes).

Complications related to the antibiotic therapy were min-
imal. One patient experienced an allergic rash, one developed
an acute kidney injury on a background of chronic kidney dis-
ease, and one developed clostridium difficile infection. The
patient with pre-existing acute myeloid leukaemia developed
neutropenia. There was one mortality within the study period;
however, this was expected (occurring in a palliatively treated
patient) and was not a direct result of malignant otitis externa.

Discussion

From the 1990s, Hospital Episode Statistics data have demon-
strated a steady increase in admissions in England coded as
malignant otitis externa.4 Analysis of the latest collection of
Hospital Episode Statistics data shows that this upward trend
continues, with 421 admissions in 2013, increasing to 748 in
2017. Explanations for this upward trend are multifactorial,
but may include: an increased awareness of malignant otitis
externa, an ageing population, the diabetes epidemic and pos-
sible antibiotic resistance.

Nevertheless, there remains no consensus regarding: diag-
nostic criteria, prognostic indicators or management pathways.
This lack of clarity was highlighted in a systematic review,
which identified more than 25 malignant otitis externa studies,
each with its own set of diagnostic criteria.5 Many existing
malignant otitis externa studies involve small retrospective
cohorts of patients. Diagnostic criteria are variable; some
authors relied on defining individual symptoms, whilst others
simply used evidence of otitis externa, possibly including

Fig. 1. Clinical signs and symptoms on initial presentation observed within our
cohort of 16 malignant otitis externa patients. EAC = external auditory canal; CN = cra-
nial nerve

Table 1. Co-morbidities and pre-existing risk factors in malignant otitis externa
patients*

Co-morbidity or risk factor Patients (n)

Diabetes mellitus type I 2

Diabetes mellitus type II 9 (5 on insulin)

Immune-modulating medication 2

Previous head & neck radiotherapy 1

Haematological malignancy 1

*Total n = 16

The Journal of Laryngology & Otology 357

https://doi.org/10.1017/S0022215119000604 Published online by Cambridge University Press

https://doi.org/10.1017/S0022215119000604


severe otitis externa and thus increasing the false-positive diag-
nosis rate. Only one study in the review by Mahdyoun et al.
included local risk factors as a diagnostic consideration.5

In an attempt to prevent confusion and formulate a stan-
dardised treatment pathway, all patients presenting to our
unit with suspected malignant otitis externa were reviewed
and managed in a multidisciplinary setting (infectious disease,
microbiology and neurotology departments) led by a single
named ENT consultant. The algorithm pathway was developed

to prevent heterogeneity in clinical management and to
streamline care, allowing co-ordinated activity between the
multiple team members.

Our malignant otitis externa pathway (Figure 3) com-
mences by identifying those patients more at risk of develop-
ing potential malignant otitis externa. These included: older
immunosuppressed or immunocompromised patients; those
with recent exposure to water and/or trauma; and patients
with subsequent pseudomonal infection that failed to respond
to adequate treatment over a two-week period.6

Table 2. Inflammatory marker and glycosylated haemoglobin levels on admission in malignant otitis externa patients

Haematological test Upper limit of normal results* Patients with result recorded (n) Mean result Range of cohort’s results

ESR 15 mm/hour 14 49.56 mm/hour 4.9–106 mm/hour

CRP 5 mg/l 15 25.12 mg/l 0.8–73 mg/l

Haemoglobin A1c 48 mmol/l 10 78.9 mmol/mol 48–100 mmol/l

*Normal result upper limits within our laboratory. ESR = erythrocyte sedimentation rate; CRP = C-reactive protein

Fig. 2. Initial erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) and haemoglobin A1c (HbA1c) (if applicable) levels on admission, for each indi-
vidual patient with a clinical diagnosis of malignant otitis externa. The upper limits of normal results for our laboratory are: ESR = 15 mm/hour, CRP = 5 mg/l and
haemoglobin A1c = 48 mmol/l.

Table 3. Incidence of radiological findings in malignant otitis externa patients
on initial MRI and CT imaging

Radiological findings Patients (n)

Initial CT findings 16

– Bone erosion or destruction 4

– Soft tissue inflammation 16

– Tegmen erosion 2

– Middle-ear opacification 10

– Mastoid opacification 8

Initial MRI findings 14

– Bone enhancement 10

– Soft tissue inflammation 14

– Loss of normal marrow signal 7

– TMJ involvement 4

– Dural enhancement 2

MRI = magnetic resonance imaging; CT = computed tomography; TMJ = temporomandibular
joint

Table 4. Microscopy and culture results for malignant otitis externa patients on
admission*

Culture
Positive
results (n) Sensitivities (n) Resistance (n)

Pseudomonas
aeruginosa

12 Ceftazidime = 7,
colistin = 7,
Tazocin = 9,
gentamicin = 8,
piperacillin = 5,
ciprofloxacin = 1,
meropenem = 1

Gentamicin = 1,
ciprofloxacin = 2

Enterococcus 1 Amoxicillin –

Streptococcus
milleri

1 Flucloxacillin,
doxycycline

Clarithromycin,
erythromycin

Morganella 1 Ciprofloxacin,
meropenem

–

Candida 1 – –

No growth 2 N/A N/A

*Swabs taken from external auditory canal. N/A = not applicable
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Fig. 3. Malignant otitis externa investigation and treatment pathway. Risk factors and major symptoms are outlined, followed by a standardised investigation and
treatment algorithm. EAC = external auditory canal; FBC = full blood count; U + E = urea and electrolytes; CRP = C-reactive protein; ESR = erythrocyte sedimentation
rate; HbA1c = haemoglobin A1c; LFT = liver function test; CT = computed tomography; MRI = magnetic resonance imaging; IV = intravenous; OPAT = out-patient par-
enteral antibiotic therapy; MDT =multidisciplinary team; abx = antibiotics
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Unlike other studies, we have not proposed a required min-
imum number of symptoms for a diagnosis of malignant otitis
externa. Major clinical signs and symptoms, as described in
our cohort and by other authors,5,7,8 include: severe unremit-
ting deep-seated otalgia, otorrhoea, and granulation arising
from the external auditory meatus. Included in the major
signs are lower cranial nerve neuropathies that suggest progres-
sion to skull base osteomyelitis. Other symptoms worth con-
sidering, although not often reported, include malocclusion
and trismus due to soft tissue involvement in the infratem-
poral fossa and temporomandibular joint, as noted in our
cohort (37.5 per cent).

Patients with suspected malignant otitis externa underwent
thorough aural microsuction, swabs for both bacterial and
fungal culture testing, antibiotic sensitivity testing, and biop-
sies (to exclude possible malignancy). Thereafter, patients
were admitted onto the ward for intravenous antibiotic therapy
and in-patient imaging.

Bedside routine testing of blood was conducted; specifically,
inflammatory markers (ESR, CRP) and haemoglobin A1c (in
diabetics) were analysed to determine if any could be used
as a prognostic marker or to ascertain the possible duration
of treatment. Pearson coefficient demonstrated a weakly posi-
tive (although not statistically significant) correlation between
initial ESR and CRP results and prolonged treatment courses
(R = 0.4194, p = 0.135, and R = 0.2914, p = 0.27, respectively).

Haemoglobin A1c levels showed a moderately positive
correlation (R = 0.7004), which was statistically significant
( p = 0.02). These results contradict those of other studies that
failed to show any correlation between level of glycaemic con-
trol and outcome.9,10 It remains unclear whether the finding of
raised haemoglobin A1c could simply reflect, in part, the long-
standing untreated chronic infection or poor general diabetic
control. There are no reported cases of diabetes mellitus pre-
senting de novo with malignant otitis externa as the first pres-
entation; it would, however, seem sensible to ensure that new
malignant otitis externa patients are not undiagnosed diabetics.

Although ESR or CRP were not identified as predictors of
outcome or treatment length, serial monitoring demonstrated
a progressive downward trend in those who responded quickly
to therapy, with a slower decline towards normality in those
with extensive skull base disease (three patients never fully
returned to normal during the treatment course). It is not
yet clear whether ESR or CRP is the more accurate and useful
marker; we do, however, recommend observing both whilst
monitoring therapy, although we understand that not all UK
National Health Service trusts will routinely measure ESR.

At present, all patients presenting to our Trust with sus-
pected malignant otitis externa undergo both CT and MRI
unless contraindicated. Computed tomography is often cited
in the literature as the first-line investigation. This is because
it is readily available and provides clear anatomical visualisa-
tion. Furthermore, it may highlight bone erosion, a hallmark
for osteomyelitis or other destructive processes. An absence
of bone erosion does not preclude osteomyelitis, as bone ero-
sion is only seen on CT once demineralisation has occurred,
and this process itself can take several months.11

Magnetic resonance imaging has been shown to be superior
in detecting bone marrow oedema, which often precedes cor-
tical bone erosion, and thus provides useful complimentary
information in the early stages of the disease process. This is
highlighted in our results, as only four patients had CT scans
demonstrating cortical erosion, but another six patients
demonstrated early osteitis with evidence of bone marrow

enhancement on MRI (Table 3). Evidence of bone erosion, not-
ably at the temporomandibular joint, infratemporal fossa or
tegmen, is cited in numerous studies as being associated with a
worse outcome and/or persistent disease.12–14 In our own study
cohort, patients with these findings had longer average treatment
durations (average of 190 days; range, 92–252 days), suggesting
more severe disease and indicating that there are possible radio-
logical predictive markers of the need for prolonged therapy.

Nuclear medicine imaging is widely postulated in the litera-
ture as being a tool for both diagnosis and clinical follow up of
malignant otitis externa. However, because of high cost, lim-
ited availability, and low sensitivity and specificity, it is not
used routinely. Nuclear medicine imaging may be considered
as an adjunct modality, and has been reported as providing
useful information with respect to terminating antimicrobial
therapy or in those patients where MRI is contraindicated.

Seventy-five per cent of patients in our cohort grew P aer-
uginosa. Studies have increasingly reported culture-negative
malignant otitis externa patients,15,16 which is thought to
result from the numerous antimicrobial courses in primary
care before referral to an ENT specialist.

The first-line choice of antimicrobial and the treatment dur-
ation vary widely in the literature and throughout the UK. An
analysis of antimicrobial choice and guidance in UK hospitals,
conducted by Pankhania et al., showed that Tazocin is the most
frequently suggested first-choice antibiotic for malignant otitis
externa (as indicated by 41 per cent of responding institu-
tions).2 This treatment was followed by case-by-case discussion
with the microbiology department to consider local disease
prevalence and sensitivities. Ciprofloxacin was given as a first-
line treatment in 26 per cent of responding institutions, accord-
ing to Pankhania et al.2 Several studies have, however, reported
cases of pseudomonas that are resistant to fluoroquinolones.17–
19 Within our own cohort, we identified two patients with con-
firmed ciprofloxacin resistance.

We do not currently advocate the use of ciprofloxacin alone
as a first-line antimicrobial, despite its advantage of being
orally administered, hence avoiding protracted hospital stays.
Ciprofloxacin, especially when used as a monotherapy agent,
enhances the risk of induced resistance, and is associated
with an increased risk of clostridium difficile infection within
an already frail and vulnerable population. A systematic litera-
ture review by Pulcini et al. demonstrated better outcomes
with initial combination therapy compared with single therapy
(97 vs 83 per cent, p < 0.001).20

The majority of our patients (75 per cent) were commenced
on Tazocin initially. This allowed for broader initial treatment,
with Gram-positive, anaerobic and pseudomonal cover. All
patients were discharged home once treatment commenced,
completing the parenteral antibiotic treatment in the commu-
nity, through a peripheral long line, under the supervision of the
out-patient parenteral antimicrobial therapy team. Following
hospital discharge, our pathway works on a six-week cycle of
antimicrobial therapy (Figure 3).

The optimal length of treatment in skull base osteomyelitis
is unknown; we have only animal models of chronic osteomye-
litis and the experience in treating peripheral bone infections
to draw principles. Six-weekly therapy is based on the time
needed for bone to re-vascularise, which is reported to require
a minimum of three to four weeks in peripheral bones.21 In
contrast, osteomyelitis of long bones is usually treated along-
side surgical debridement; this is a considerably different
regime to that for osteomyelitis of the skull base, which is
now rarely debrided in the UK. Six weeks of intravenous
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treatment has been cited as sufficient for cure in malignant
otitis externa.20 The majority of our cohort required longer
than six weeks of antimicrobial therapy, which we feel repre-
sents more advanced local disease secondary to delayed recog-
nition and referral.

All cases are subsequently discussed at a monthly MDT
meeting, alongside the microbiology and infectious disease
departments. Changes to treatment would often follow culture
results and/or changes in the clinical picture (improving or
deteriorating). There remain no universally accepted criteria
for determining when to terminate treatment. We therefore
use the combination of improving inflammatory markers,
and resolving symptoms with a normal external auditory
canal on examination, as markers for disease resolution. At
this point, antibiotic therapy is stopped.

Recurrence rates with skull base osteomyelitis have
been reported to be as high as 20 per cent.22 Given this risk
of recurrence, we recommend follow up every four to six
weeks for the first six months, and every eight weeks for the
next six months.

Failure of improvement after the initial six weeks of antibio-
tics and/or signs of recurrence prompt a review at the local skull
base MDT meeting. The merits of re-imaging and biopsies from
deep-seated sites are discussed at this point. Repeat CT and MRI
scanning provide only limited information in assessing responses
to treatment, given the persistent changes that occur during and
after antimicrobial therapy. Al-Noury and Lotfy reported persist-
ent cortical bone changes on repeat temporal bone CT scans
conducted at 12 months, whilst MRI bone marrow abnormalities
persisted in one-third of patients at 12 months.23 For difficult
cases and cases where imaging may be contraindicated, nuclear
medicine imaging scans should be considered.

Within our study cohort, three patients required re-
admission for worsening symptoms; all underwent further
imaging (combination of CT and MRI), with no significant
changes reported. Interestingly, in all three patients, the ESR
level remained raised but stable at around 20 mm/hour. One
patient had a spike in CRP and the other two had normal
CRP levels.

• Malignant otitis externa is an aggressive infection of the
external auditory canal, with an increasing incidence in
the UK

• There remains no agreed consensus regarding diagnosis,
investigation or treatment

• An at-risk population does exist: predominately but not
exclusively male, elderly, and immunosuppressed or diabetic

• Trauma to the ear canal in an at-risk population appears to
be a contributing factor

• A diagnostic and treatment pathway for managing patients
with malignant otitis externa is proposed

• This pathway can allow for standardised care and ultimately
help identify diagnostic and prognostic markers

Hyperbaric oxygen therapy has been postulated as an
adjunct treatment in patients with malignant otitis externa.
Currently, there remains a lack of evidence regarding its effi-
cacy in these patients, with a paucity of any randomised con-
trol trials.24 The low number of hyperbaric centres throughout
the country and potential cost implications further limit this
option for most UK hospitals. The pathway’s main limitation
is that it was developed on the basis of our own local patient

population; it may not be fully applicable to all patient popu-
lations or all patterns of microbial resistance, and is governed
by the limited resources of the National Health Service.

Conclusion

Malignant otitis externa appears to be on the increase within
the UK and yet it remains a poorly defined clinical entity. A
‘typical’ at-risk population does appear to exist; however, this
is by no means exclusive.

The relatively small numbers of malignant otitis externa
cases, combined with a lack of diagnostic clarity, continue to
hamper the identification of diagnostic and prognostic mar-
kers. Because of this, we are unable to draw any strong conclu-
sions from our own study results.

By introducing a local pathway, we aim to standardise and
improve care and audit outcomes, to allow future developments.

Through planned education in the primary care setting, we
hope that malignant otitis externa patients will be identified
and referred for appropriate, earlier treatment. Greater educa-
tion will also hopefully ensure more caution around aural
cleaning (syringing) in high-risk patients, thereby reducing
incidences in the first place.
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