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Introduction

Necrotizing (malignant) external otitis (NEO) is a 
life-threatening infection of the external auditory 
canal and adjacent soft tissues, cartilage, and 
bone.1,2 It is caused by Pseudomonas aeruginosa 
in more than 90% of cases.3 The extension of the 
infection from temporal bone to the cranial base 
leads to osteomyelitis and cranial neuropathy, par-
ticularly affecting the facial nerve and some com-
ponents of the jugular foramen.1,2 Resistant external 
otitis, persistent otalgia, purulent ear discharge, 
granulation tissue in the external auditory canal, the 
growth of P. aeruginosa in cultures of ear secre-
tions or infected tissue samples, and cranial nerve 
palsy in elderly diabetic or other immunodeficient 
patients (e.g. due to HIV infection, chemotherapy, 
etc) are the most frequent manifestations of this 
infection.2,3

Diagnosis is based primarily on clinical manifes-
tations, which are then confirmed by laboratory 
tests and imaging techniques. The clinical and 
radiological findings in carcinoma of the ear canal 
can be identical to those found in NEO,2 therefore, 
biopsy and histopathological analysis should be 
carried out to rule out malignancy. In addition, ear 
secretions should be cultured. An elevated erythro-
cyte sedimentation rate (ESR) is seen in NEO 
patients and is a non-specific inflammatory marker 
for the diagnosis and response to therapy. Adults 
with NEO don’t develop fever or leuckocytosis.4,5

Computed tomography (CT) reveals details on 
bone destruction, the anatomic site of infection, 
abscess formation, reduction in skull base density, 
involvement of bone and soft tissue, confirmation 
of infection resolution, and detection of recur-
rence.4,6,7 Magnetic resonance imaging (MRI) is not 
appropriate as the initial imaging technique as it is 
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been admitted to Al-Zahra hospital (Isfahan, Iran) 
during the 5 year period from 2007-2011. The white 
blood cell count, ESR, C-reactive protein (CRP), 
blood sugar, and hemoglobin A1C( Hb A1C) levels 
were available for all patients. Culturing of either 
ear discharge or a specimen and a biopsy, to rule 
out malignancy, were also carried out. CT and MRI 
were performed on all the patients. Diagnoses were 
based on clinical presentations, physical examina-
tion, available imaging, culturing, and biopsies to 
rule out malignancy.

We categorized the disease severity in grades І, 
П and Ш according to physical examination and 
radiological findings (Table 1). The response to 
antibiotic therapy was assessed by the decrease in 
ESR and the regression of clinical symptoms. Sur-
gery was performed only in patients with progres-
sive or resistant bone involvement (no response to 
antipseudomonal antibiotics after 4-6 weeks). All 
patients were followed up for 6months after dis-
charge. We did not have access to gallium and tech-
netium scintigraphy in Isfahan, so we were unable 
to carry out bone scanning in the management of 
our patients.

Results

Of the 18 NEO patients who were admitted to the 
Department of Otolaryngology, Head and Neck 
Surgery Section, of Al-Zahra hospital in Isfahan 
province, Iran, there were 11 males and 7 females. 
The mean age of patients was 65.11 years, and the 
ages ranged from 40-79. The main pre-disposing 
factor in these patients was diabetes mellitus (DM). 
All the patients were known cases of DM with 
11.11% of patients having DM type1 and 88.88% 
DM type 2. One DM type 2 patient was immuno-
compromised due to a kidney transplantation 
necessitated by diabetic nephropathy. Ten patients 
(55.55%) were insulin-dependent and 8 (44.44%) 
were on oral antihyperglycemic medication. NEO 
was found to occur chiefly in patients with a delayed 
diagnosis, and the mean time between the first 
appearance of symptoms and the correct diagnosis 
was 2.46 months. The mean duration of hospi
talization was 17.6 days.

All patients had been treated with various in
effective topical and systemic antibiotics before 
the final diagnosis. This highlights the importance 
of physicians being properly informed of this 
potentially life-threatening disease, including the 

less able than CT to reveal bone erosion.4 Retrocon-
dylar fat infiltration is almost always involved in 
the early stages of NEO and this can be detected by 
MRI.8 Gallium and technetium scanning complete 
the choices of diagnostic modalities and are more 
sensitive than CT for rapid identification of this 
infection; thus, they have an important role in the 
follow-up of NEO patients.4,9

Residual radiological and radionuclide changes, 
even after the resolution of infection, render CT, 
MRI, and technetium TC99 m scintigraphy unreli-
able as tools for assessing the response to therapy.4 
Gallium scintigraphy is the modality of choice for 
evaluating the resolution of infection and disease 
recurrence and is also valuable in following up 
NEO patients.10,11

The standard treatment for NEO involves: tight 
control of diabetes, improvement of immunosup-
pression in patients wherever possible, topical use 
of antimicrobial drugs, systemic antibiotic therapy, 
and reversal of acidosis.2,4 The prognosis for NEO 
patients has improved significantly with the emer-
gence of excellent antipseudomonal antibiotics.12

Long-term antibiotic therapy, based on the or-
ganism cultured, is the main method of treatment.4 
Some arguments against the use of local antibiotics 
for NEO are: (1) the evolution of resistance to anti-
biotics without any significant usefulness, (2) nega-
tive cultures of ear secretions, and (3) changes in 
the normal flora of the ear canal.3,4 Administration 
of topical acidifying drugs such as boric acid or 
acetic acid, rather than topical quinolones, is pre-
ferred in non-invasive external otitis.4

Surgery plays a very small role in the manage-
ment of NEO and may even lead to the infection 
spreading to adjacent tissues. However, there are 
some indications for surgery, including: obtaining 
biopsy samples for histopathological examination 
and culturing, local debridement of necrosed and 
granulation tissue, bony sequestration, and drain-
age of abscesses.2,4 When susceptible patients are 
identified, an early diagnosis can be make and treat-
ment can start immediately, which may reduce the 
morbidity and mortality associated with NEO. 

Materials and methods

In this retrospective study, we gathered records of 
clinical manifestations, laboratory and radiological 
findings, treatments, outcomes and complications 
for patients with necrotizing external otitis that had 

11-soheilipour-.indd   62 11/03/13   12:58



Necrotizing external otitis case series	 63

cultures were negative in 11 patients and P. aerugi-
nosa was isolated in 7 patients. The radiological 
findings are shown in Table 2 and Figures 1 and 2. 
According to our disease grading (as described in 
the Methods and Table 1), 7 patients had grade І, 
3  patients grade П, and 8 patients grade Ш. Dia
betes mellitus was controlled in all cases and tight 
control was attained for two patients with diffi
cultly.

Intravenous antibiotic therapy was administered 
to all patients for at least 4-6 weeks on the basis of 
clinical response, ESR, and radiologic findings. 
Therapy was continued with oral antipseudomonal 
agents for 3-6 months (Table 3). According to the 
pattern of antibiotic resistance in our region and 
also the low glomerular filtration rate, due to 
diabetic nephropathy in many of our patients, 
fluoroquinolones were the preferred drugs, rather 
than aminoglycosides, administered in double anti
biotic therapy. In addition, all patients were treated 
with topical antimicrobial drops and meticulous 
cleansing of the external auditory canal.

Surgical debridement was performed on 9 patients, 
with simple debridement of infectious tissues in 
4 patients and radical mastoidectomy in 5 patients. 
All patients responded to therapy, i.e. presenting 
symptoms regressed and ESR decreased, with a 
zero mortality rate, and they were discharged on 
oral fluoroquinolone and topical antimicrobial 
drops. Patient follow-up included serial examina-
tions, ESR, and CT. Recurrence of infection 
occurred in 2 patients presenting with progressive 
otalgia and was confirmed by imaging. The recur-
rence was detected in follow-up visits and the 
patients’ otalgia responded to retreatment.

Discussion

Necrotizing (malignant) external otitis is a poten-
tially lethal infection of the temporal and neigh

relevant signs and symptoms and high risk groups. 
When physicians in general are aware of the risk 
factors, susceptible patients can be referred to spe-
cialists before the development of serious compli-
cations. 

The main symptoms our patients presented with 
were: otalgia 18 (100%), otorrhea 15 (83.33%), and 
hearing loss 11 (61.11%). The main signs on physi-
cal examination were tenderness of the periauricu-
lar region (tenderness of the tragus in 11 patients 
(61.11%), tenderness of the auricle in 10 patients 
(55.55%), and tenderness of the mastoid region in 
11 patients (61.11%)), edema and erythema of the 
external ear canal in 14 patients (77.77%), presence 
of granulation tissue in the affected ear (detected by 
otoscopy) in 9 patients (50%), tenderness or pain in 
the temporomandibular joint in 6 patients (33.33%), 
cranial nerve involvement in 8 patients(44.44%)
(facial nerve palsy in 7 patients and facial, glosso-
pharyngeal, vagus, and accessory nerves palsy in 1 
patient), tinnitus in 6 patients (33.33%), pruritus in 
2 patients (11.11%), swelling of the ear or maxil-
lary region in 3 patients (16.66%), pain in the angle 
of the mandible in 4 patients (22.22%), paresthesia 
of the maxillary region in 1 patient (5.55%),and 
lymphadenopathy of the submandibular region in 
1  patient (5.55%).We detected poorly controlled 
diabetes mellitus in 75% of the patients, an elevated 
ESR in 66.66%, positive CRP in 61.11%, and leu-
kocytosis in 11.76%. Cranial nerve palsy was found 
to be irreversible during follow up 6months after 
the discharge of patients. The mean Hb A1C level 
in patients was 9.5, which reflects the poor control 
of diabetes in our patients. A biopsy of the external 
auditory canal or middle ear tissue was performed 
on 18 patients. All the biopsies revealed infiltration 
of inflammatory cells and granulation tissue. Sam-
ples of ear secretions or granulation tissue were 
taken from all patients for culturing before the 
commencement of antibiotic treatment and these 

Table 1
Grading of necrotizing external otitis according to physical examination and 

radiological findings
Grade І Only presence of soft tissue density or opacification in the external 

auditory canal or middle ear.

Grade П Presence of mastoiditis with or without soft tissue density or opacification 
in the external auditory canal or middle ear.

Grade Ш Presence of mastoiditis with cranial neuropathy, petrous involvement, 
parapharyngeal involvement, paranasal sinus involvement, or intracranial 
extension.
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and exposure of the ear canal to highly chlorinated 
water can predispose high risk patients to this infec-
tion.4,5,13 All physicians who are responsible for the 
health of people suffering from diabetes and other 
susceptible patients should be aware of the signs 
and symptoms of this infection to be better able to 
screen and refer suspect cases to specialists for 
diagnosis and urgent treatment before complica-
tions develop.5,13,14 Additionally, it would be benefi-
cial to educate high risk groups.5

NEO was identified about 150 years ago; al-
though, its etiology (P. aeruginosa) was discovered 
by Meltzer and Keleman in 1959. Chandler coined 
the term “malignant external otitis” in 1968 due to 
its high mortality and morbidity rates.14,15 Persistent 
otalgia and purulent otorrhea are the most common 
presentations of this infection.13 There are some 
reports of this infection occurring from non-pseu-
domonal causes including: Staphylococcus aureus, 
the Aspergillus species, Klebsiella oxytoca, Burk-
holderia cepacia, Proteus mirabilis and Candida 
parapsilosis.4 The inappropriate administration of 
topical and oral antipseudomonal antibiotics before 
diagnosis resulted in a high proportion of negative 
ear culture specimens in our patients.

The main diseases that must be considered in the 
differential diagnosis of NEO are malignancy of 
the external auditory canal, granulomatous disease, 
Paget disease, nasopharyngeal malignancies, clival 
lesions, and fibrous dysplasia.4 Imaging techniques 
used in the diagnosis of NEO include computed 
tomography (CT), magnetic resonance imaging 
(MRI), technetium TC99 m scintigraphy, and gal-
lium citrate (G67) scintigraphy.2 CT is a quick and 
cost-efficient modality for the initial evaluation of 
suspected NEO cases,16 and displays any decrease 
in the bone density of the skull base that exceeds 

boring tissues following external otitis. It occurs 
mostly in aged diabetic patients and is typically 
due to Pseudomonas aeruginosa. It requires urgent 
diagnosis and treatment. Self-inflicted damage (i.e. 
manipulation of the external auditory canal with 
cotton swabs), iatrogenic traumas (such as ear irri-
gation and the use of broad-spectrum antibiotics), 

Figure 1
(a) Axial, T2-weighted image of a necrotizing external otitis 
patient, (b) Axial, proton density image of the same patient 
after left mastoidectomy.

Figure 2
Axial, CT images of a necrotizing external otitis patient before  
(a) and after (b) left mastoidectomy.

Table 2
Imaging findings (CT and MRI) in 18 necrotizing external otitis patients

Soft tissue density or opacification in EAC* or middle ear. 7 patients 
Soft tissue density or opacification in EAC or middle ear and mastoiditis. 7 patients
Soft tissue density or opacification in EAC or middle ear, mastoiditis, and 
paranasal sinus involvement.

1 patient

Soft tissue density or opacification in EAC or middle ear, mastoiditis, 
petrous involvement, bone destruction, and paranasal sinus involvement.

2 patients

Soft tissue density or opacification in EAC or middle ear, mastoiditis, 
petrous involvement, bone destruction, paranasal sinus and parapharyngeal 
involvement.  

1 patient

*EAC: external auditory canal.

a

a

b

b
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cin (400 mg every 8 hours) is recommended when 
commencing treatment.3,6 

Antipseudomonal antibiotics are divided into 
two categories based on their potential for de
veloping resistance: (1) High-resistance potential, 
including: gentamycin, tobramycin, ciprofloxacin, 
ceftazidime, imipenem; and (2) low-resistance 
potential, including: amikacin, piperacillin, cefo-
perazone, cefepime, meropenem, and polymyxin 
B.20 An antipseudomonal third generation cephalo-
sporin such as ceftazidime (especially in combina-
tion with aminoglycosides in complicated cases) 
can also be used instead of ciprofloxacin.4

The incidence of ciprofloxacin resistant Pseudo-
monas is increasingly found in cases of NEO, 
which is attributed to the common administration 
of oral quinolones for upper respiratory tract infec-
tions, routine topical use in otitis, widespread 
administration before referral of NEO patients 
to  specialists for a definitive diagnosis, and also 
incomplete duration of treatment.3,4,21,22 Thus, ad-
ministration of systemic quinolones is recommended 
only for severe and invasive ear infections.3

The minimal period of treatment should be 
4 weeks, but this may be increased in some patients 
depending on clinical manifestations, ESR, and 
radiological findings.2 Even if otalgia and otorrhea 
regress immediately, 6 to 8weeks of treatment 
is  recommended. In fungal NEO, long-term use 
of  amphotericin B is the most commonly recom-
mended treatment.3 Hyperbaric oxygen can be used 
as an adjuvant therapy in resistant cases despite its 
uncertain efficacy as a treatment.1 

The mortality rate for NEO has decreased sig-
nificantly (these cases usually involved bilateral ear 
involvement and multiple cranial nerve palsies).
This reduction is related to earlier diagnoses and 
the availability of effective and appropriate antibi-
otics. Cranial nerve involvement adversely affects 
the prognosis of NEO. Intracranial complications, 

30%.4 Soft tissue changes, especially dural en-
hancement and involvement of the osseous medul-
lary cavity, can be detected more readily by MRI 
than CT.17 Moreover, MRI also reveals nasopharyn-
geal, parapharyngeal, and intracranial extension.2 
Technetium (TC 99 m) scintigraphy is a highly 
sensitive, but not specific, diagnostic tool because 
positive TC 99 m scintigraphy is also seen in cases 
of malignancy and simple external otitis. TC 99m 
MDP (methylene diphosphonate) radiotracer accu-
mulates in the regions with osteoblastic activity.4

Gallium (Ga 67) citrate accumulates in regions 
of inflammation and is more specific than techne-
tium scintigraphy. Gallium citrate accumulates in 
granulocytes and bacteria because of its binding to 
lactoferrin and transferrin, respectively.4,6 Several 
studies have shown that gallium scanning can aid in 
determining the appropriate time for withdrawing 
systemic antibiotics through the normalization of 
gallium uptake as the infection regresses. Gallium 
scanning is also effective in identifying a recur-
rence of infection.4  Single photon-emission CT 
(SPECT) indium-111 white blood cell studies or 
positron-emission tomography (PET) facilitate 
anatomical localization of the infection.18 Skull base 
osteomyelitis in NEO can result in cranial neuro
pathy. Some of the scarce but lethal intracranial 
complications of this infection are dural sinus 
thrombophlebitis, meningitis, and brain abscess.19

Antipseudomonal antibiotics (aminoglycosides, 
fluoroquinolones, ceftazidime, or penicillins) are 
generally used when initiating treatment and before 
obtaining culture results. They can then be replaced 
with more appropriate drugs, if necessary. Combi-
nation therapy may be used based microbial sensi-
tivity in the culture. Fluoroquinolones are the drug 
of choice due to their significant antipseudomonal 
property. A combination of a beta-lactam antibiotic 
and an aminoglycoside is also very effective.2 Oral 
(750 mg every 12 hours) or intravenous ciprofloxa-

Table 3
Pattern of systemic antibiotic therapy in 18 necrotizing external otitis patients

Monotherapy ceftazidime 3 patients
carbapenem 2 patients
fluoroquinolones 1 patient

Combination 
therapy

carbapenem and fluoroquinolone 8 patients
cephalosporin and ciprofloxacin 2 patients
cephalosporin and aminoglycoside 2 patients
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bone marrow suppression due to the long-term use 
of antibiotics, and the existence of co-morbidities 
that are common in NEO patients, are the main 
causes of death.2,22

Conclusion

NEO is an invasive and potentially fatal infection 
of the external ear canal. It can extend to the skull 
base and cause serious complication, predomi
nantly affecting elderly diabetic patients. The life-
expectancy of people suffering from diabetes is 
increasing; although, the available antibiotics make 
the prognosis excellent for NEO patients. Thus, 
we emphasize the necessity of educating high risk 
patients, ensuring an early diagnosis and early 
administration of the appropriate treatment to pre-
vent morbidity and death.
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