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Case series

Patients: Male, 74-year-old  Male, 76-year-old * Male, 77-year-old
Final Diagnosis: Malignant otitis externa
Symptoms: Edema e facial paralysis ¢ hearing loss ¢ otalgia and major otorrhea in the right ear
Medication: -
Clinical Procedure: ENT examination
Specialty: Otolaryngology
Objective: Unusual clinical course

Background: Malignant external otitis (MEO) is an invasive infection that can involve the external auditory canal and the
skull base up to the contiguous soft tissues. Considering the changing face of MEO, we reviewed cases of MEO
treated in our Ear Nose Throat (ENT) clinic — University Federico Il of Naples between 2018 and 2019 to evalu-
ate the current epidemiology of the condition and to assess the state of art on diagnosis, therapeutic and fol-
low-up management in our patients.

Case Reports: We present the cases of three male patients with Type 2 diabetes mellitus who complained of long-lasting
otorrhea and pain, with clinical suspicion of MEQ. In all cases, ear swab was positive for Pseudomonas aerugi-
nosa. All our patients received a 6-week course of intravenous ciprofloxacin, piperacillin, and tazobactam, with
rapid clinical symptoms improvement and complete recovery at 1-year follow-up.

Conclusions: MEOQ is difficult to treat due to the lack of standardized care guidelines. Patients with MEO often present with
severe otalgia, edema, otorrhea, and facial nerve paralysis. Clinicians must suspect MEO in elderly diabetic and
immunocompromised patients with persistent otalgia after external otitis. Imaging (computed tomography and
magnetic resonance imaging) can play synergistic roles in the management of MEQ. To evaluate eradication of
the disease, clinicians have to assess clinical symptoms and signs as well as radiological imaging and inflam-
matory markers.

MeSH Keywords: Brain Diseases ¢ Magnetic Resonance Imaging e Otitis Externa ¢ Tomography, Emission-Computed
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Case Reports

Malignant external otitis (MEO) is an invasive infection. It can
affect the external auditory canal up to the temporal bone
(mastoid process) and the skull base [1-3]. Diagnosis can be
delayed with significant morbidity and mortality [4].

This pathology affects commonly elderly patients with diabe-
tes and impaired immune systems [1,2,5]. In most cases, MEO
is caused by Pseudomonas aeruginosa; Staphylococcus epider-
midis, Proteus mirabilis, and fungal infections also have been
implicated [6]. At presentation, the common symptoms are
severe otalgia, hearing loss, and purulent otorrhea. Otoscopic
examination reveals edema and granulation tissue in the ex-
ternal ear canal [1,7]. Invasion of the skull base can involve
cranial nerves, leading to facial nerve paralysis in most cases
and other cranial nerve palsies (IX, X, XII).

When the index of clinical suspicion is high for MEO, comput-
ed tomography (CT) and magnetic resonance imaging (MRI)
facilitate diagnosis and evaluation of disease progression [2].
To prevent recurrence after patient’s symptoms have im-
proved, radionuclide scans, such as with Gallium - 67 — ci-
trate (°Ga) or 111 Indium (*** In), can be performed to iden-
tify areas of active residual infection [8]. Treatment includes
antibiotics (third-generation cephalosporins and fluoroquino-
lones such as ciprofloxacin) [1,9], local antibiotic washing of
the external auditory canal, and finally surgery [2]. Some pa-
tients don’t respond to this treatment because of fungal in-
fection (e.g. Aspergillus spp, Candida spp) [10]. This literature
review was designed to examine the clinical picture, therapy
and follow-up in patients affected by advanced MEO owing
to diagnostic delay.

Here we present the cases of three male patients with Type 2
diabetes mellitus (T2DM) who complained of long-lasting otor-
rhea and pain that raised clinical suspicion of MEO. In all cases,
ear swab was positive for Pseudomonas aeruginosa. All our pa-
tients received a 6-week course of intravenous therapy with
ciprofloxacin, piperacillin, and tazobactam, with rapid clinical
symptom improvement and complete recovery at 1-year fol-
low-up. The purpose of this work was to examine the clinical
picture, treatment outcome and follow-up in patients affected
by MOE and to provide a review of current literature on this
topic as a way to improve early diagnosis and clinical man-
agement of MEO. All patients signed informed consent before
ear, nose and throat evaluation; the study complied with the
rules set forth by the Ethics Committee at the Medicine School,
University of Naples Federico I, Naples, Italy.

Case 1

A 74-year-old white male (C.C) with T2DM presented with
hearing loss, right ear discharge, ipsilateral nasal respiratory
obstruction, and worsening temporal for the last 5 months.
Physical examination revealed a slight facial palsy on the right
side - grade Il on the House-Brackmann (HB) scale. Blood testing
showed uncontrolled diabetes (monitoring HbA1c status), ele-
vation of inflammatory indices including white blood cell (WBC)
count, erythrocyte sedimentation rate (ESR) and C-reactive
protein (CRP). Otoscopic examination showed bacterial right
external otitis. An ear swab was positive for Pseudomonas
aeruginosa, sensitive to ciprofloxacin. Rhino-pharyngo-
laryngoscopic examination with a flexible fiber (Olympus®
ENF-V3 Rhinolaryngoscope) revealed right nasopharyngeal
swelling. In addition, CT and contrast-enhanced MRI of the
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Figure 1. Case 1 — Imaging of the petrous bone in a patient with right external necrotizing otitis extended to the skull base: axial
and coronal unenhanced CT scan (A, B) showed asymmetric nasopharynx air lumen due to prominent soft tissue swelling
on the right side, with opacification of the mastoid air cells; extensive erosive phenomena of the petrous bone and the
pterygoid process were also visible (black arrowheads) along with areas of osteitic thickening of the mastoid (black arrow);
axial unenhanced (C-E) and contrast-enhanced MRI (F) showed a large area of altered signal within the right temporal bone
extending from pharyngeal mucosal space, para-pharyngeal space and retro-pharyngeal space to external auditory canal
and retrocondylar fat tissue, with restricted diffusion and inhomogeneous post-contrast enhancement involving pterygoid
muscles (white arrowhead) as well as tensor and elevator muscles of the palatine veil. Local nerves and vascular structures
were also involved, with mild reduction of the intra-petrous internal carotid artery flow signal and jugular bulb/upper
internal jugular vein obliteration with slow flow in the sigmoid sinus (white arrow), probably due to external compression by
the surrounding tissues.
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petrous bone were performed (Figure 1). CT scan (Figure 1A, 1B)
showed asymmetric nasopharynx air lumen due to prominent
soft tissue swelling on the right side, with opacification of the
mastoid air cells; extensive erosive phenomena of the petrous
bone and the pterygoid process were also visible (black arrow-
heads), along with areas of osteitic thickening of the mastoid
(black arrow). MRI (Figure 1C-1F) showed a large area of al-
tered signal within the right temporal bone extending from
the pharyngeal mucosal, para-pharyngeal, and retro-pharyn-
geal spaces to the external auditory canal and retrocondylar
fat tissue, with restricted diffusion and inhomogeneous post-
contrast enhancement involving pterygoid muscles (white ar-
rowhead) as well as the tensor and elevator muscles of the
palatine veil. Local nerves and vascular structures were also
involved, with mild reduction of the intra-petrous internal ca-
rotid artery flow signal and jugular bulb/upper internal jugu-
lar vein obliteration with slow flow in the sigmoid sinus (white
arrow), probably due to external compression by the surround-
ing tissues. Therefore, imaging was consistent with external
malignant otitis extending to the cranial base.

The patient received IV antibiotic treatment with ciprofloxacin
(500 mg every 12 h) plus piperacillin and tazobactam (2 g+0.25
every 12 h) for 6 weeks. Because response to the therapy was
rapid, it was not necessary to perform a nasopharyngeal biopsy.

The patient underwent clinical follow-up without neurological
complications or facial nerve dysfunction. His symptoms re-
gressed completed and CT performed 3 months later showed res-
olution of the inflammatory process of the external ear and the
temporal bone. Follow-up at 1 year was negative for recurrence.

Case 2

A 76-year-old white male patient (M.E.) with bilaterally hear-
ing aids and T2DM reported worsening otalgia in the left ear
associated with itching and otorrhea for 1 month. Physical
exam revealed purulent otorrhea and a polypoid neoforma-
tion occupying the left external auditory canal. Laboratory tests
showed uncontrolled diabetes (monitoring HbA1c status), ele-
vation of inflammatory parameters (WBC, ESR, and CRP). An ear
swab was positive for Pseudomonas aeruginosa and sensitive
to ciprofloxacin. Because the patient had bilateral middle-ear
prosthetic devices after otosclerosis surgery more than 30
years ago (Figure 2A), only unenhanced and post-contrast CT
of the petrous bone was performed (Figure 2). Basal CT scan
showed secondary opacification of the left mastoid air cells
compared to the normally aerated right side (Figure 2A, black
arrowhead) and stenosing soft tissue thickening of the exter-
nal auditory canal (Figure 2B, white arrowhead), with focal
bony erosion of the inferior wall; extensive erosive phenom-
ena of the temporal bone as well as the adjacent clivus were
also present (Figure 2C, white arrows). After contrast injection
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(Figure 2D, 2E), there was asymmetrical swelling of the oro-
pharynx on the left side with areas of diffuse contrast uptake
extending to retropharyngeal, para-pharyngeal, and carotid
space, while the masticator space was spared. Carotid space
vessels were displaced, although opacification of the inter-
nal carotid artery and the internal jugular vein was preserved
(Figure 2E, white circle); lumen reduction due to external com-
pression without thrombosis of the internal jugular vein was
present, with normal opacification of the transverse and sig-
moid sinus above (Figure 2E, black arrow).

The patient received antibiotic therapy with ciprofloxacin (500 mg
every 12 h) plus piperacillin and tazobactam (2 g+0.25 every 12 h)
for 6 weeks, and surgery. The procedure was a left mastoidec-
tomy with excision of polypoid neoformation occupying the left
external auditory canal. Histological examination of the polypoid
neoformation confirmed the inflammatory nature. The patient’s
clinical symptoms completely resolved, and imaging follow-up
3 months later showed a reduction of the inflammatory area.
Follow-up done recently at 1 year was negative for recurrence.

Case 3

A 77-year-old white male (P.R.)) with T2DM presented with pain
in the left temporal site with itching and otorrhea for 2 months.
Otoscopy showed a polypoid neoformation in the left exter-
nal auditory canal associated with purulent otorrhea. Rhino-
pharyngo-laryngoscopy performed with flexible fiber (Olympus®
ENF-V3 Rhinolaryngoscope) revealed a rhinopharynx neofor-
mation on the left torus tubarius. An ear swab showed that
Pseudomonas aeruginosa was the pathogenic agent of the ex-
ternal otitis, sensitive to ciprofloxacin. Unenhanced CT and con-
trast-enhanced MRI scans of the petrous bone were also per-
formed to define disease extension (Figure 3). Basal CT scan
showed stenosing soft tissue thickening of the left external
auditory canal, with partial secondary opacification of mas-
toid air cells (Figure 3A) and focal erosion of the anterior ca-
nal wall (black arrow). MRI performed 2 weeks later showed
progression of the radiological picture, with complete opaci-
fication of mastoid air cells (Figure 3B) and inhomogeneous
diffusion signal restriction within retropharyngeal and para-
pharyngeal soft tissue (Figure 3C). After gadolinium adminis-
tration (Figure 3D-3F), intense enhancement of retropharyn-
geal, carotid, and para-pharyngeal spaces was present, with
initial involvement of the masticator space and retro-condylar
soft tissues (white arrows) The internal carotid artery and in-
ternal jugular vein were patent, with reduced diameter com-
pared to the opposite side (dotted line) due to external com-
pression. Spongious and cortical clivus signal alteration was
consistent with incipient skull base involvement (white arrow-
head). The left external auditory canal and the rhinopharynx
soft tissues were biopsied to assess the inflammatory origin
of the lesion and confirm the diagnostic suspicion of MEO.
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Figure 2. Case 2 — Imaging of the petrous bone in a patient with left malignant otitis externa: axial and multi-planar reformations of
unenhanced CT scan with bone reconstruction algorithm (A-C) showed secondary opacification of the left mastoid air cells
compared to the normally aerated right side (A: black arrowhead), stenosing soft tissue thickening of the external auditory
canal (B: white arrowhead) with focal bony erosion of the inferior wall and extensive erosive phenomena of the temporal
bone as well as the adjacent clivus (C: white arrow). Contrast-enhanced CT scan with soft tissue reconstruction algorithm of
the petrous bone (D, E) showed asymmetrical swelling of the oropharynx with areas of diffuse contrast uptake extending to
retropharyngeal, para-pharyngeal and carotid space on the left side. Carotid space vessels were displaced (E: white circle);
lumen reduction due to external compression without thrombosis of the internal jugular vein was present, with normal
opacification of the transverse and sigmoid sinus above (E: black arrow).

The patient received IV antibiotic therapy with ciprofloxacin Discussion

(500 mg every 12h) and piperacillin plus tazobactam (2 g+0.25

every 12h) for 6 weeks. After therapy, he underwent a brain MEO is an invasive and potentially fatal condition [2]. It is char-
MRI with contrast extending to petrous bone, which was neg- acterized by challenging management because of the need for
ative. At 1-year follow-up, he had the MEO had not recurred. long-term therapy requiring regular monitoring [1].
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Figure 3. Case 3 - Imaging of the petrous bone in a patient with left malignant otitis externa: axial unenhanced CT scan (A) showed
stenosing soft tissue thickening of the left external auditory canal, with partial secondary opacification of mastoid air cells
and focal erosion of the anterior canal wall (black arrow); multi-planar unenhanced MRI (B, C) showed complete opacification
of mastoid air cells (B) and inhomogeneous diffusion signal restriction within retro- and para-pharyngeal soft tissue (C).
After contrast administration, MRI (D-F) revealed intense enhancement of retropharyngeal, carotid and para-pharyngeal
spaces, with initial involvement of masticator space and retro-condylar soft tissues (white arrows); internal carotid artery
and internal jugular vein were patent, with reduced diameter compared to the opposite side (dotted line) due to external
compression. Spongious and cortical clivus signal alteration was consistent with incipient skull base involvement (white

arrowhead).

Misdiagnosed MEO can involve the skull base and cause ma-
jor complications such as thrombosis of the lateral sinus or
internal jugular vein, meningitis, Bezold’s abscess, and cranial
nerves palsies [3]. In the literature, there is no a standardized
protocol for management of MEO.

Patients with MEO often present with otalgia, which can be
associated with temporal and occipital headache, otorrhea,
edema, and granulation tissue, such as in our experience [1].

Today, there is great variability in criteria for diagnosis of MEO,
which can result in delayed diagnosis of this serious disease.
In the literature, some authors assume that the diagnosis of MEO
is based on at least three of five of these signs and symptoms:
1. Persistent external otitis;

2. Granulation tissue in the external auditory canal;
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3. Radiographic confirmation of osteomyelitis of the external
auditory canal, mastoid air cells and/or skull base;

4. Cranial involvement;

5. Isolation of P. aeruginosa from culture of ear drainage [2,11].

To our knowledge, diagnosis of MEO is based on high clinical
suspicion. Notwithstanding, some authors such as Cohen and
Friedman believe that presence of Pseudomonas on culture is
obligatory for diagnosis of MEO, but it isn’t enough for defin-
itive diagnosis because Pseudomonas belongs to normal flora
of the external auditory canal and many authors have report-
ed the presence of other microorganisms, such as Aspergillus
species, Staphylococcus aureus, Klebsiella oxytoca, Raoultella
ornithinolytica, and others [2,6,12,13,17]. Today, prevalence
of MEO has fallen with development of modern antimicro-
bials, and in some cases, it can be identified with new molec-
ular methods used in other scientific fields [18]. However, the
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Table 1. Clinical-radiological stages of malignant.

Infection of the external auditory canal and

Stage | adjacent soft tissues with severe pain, with or
without facial nerve paralysis
Extension of infection with osteitis of skull base

Stage Il and temporal bone, or multiple cranial nerve
neuropathies

Stage Il Intracranial extension with meningitis, epidural

empyema, subdural empyema or brain abscess

most frequent causative agent of MEO continues to be P. ae-
ruginosa [6].

Therefore, the most common criteria for diagnosis of MEO re-
main presence of granulations, otalgia, edema, otorrhea, and
resistance to local therapy for at least 8 to 10 days, associat-
ed with diabetes, cranial nerve involvement, positive imaging,
abnormal hematological parameters, immunocompromised
status, and geriatric age [2,12,16].

Indeed, our patients had symptoms for at least 1 to 4 months
without resolution and they were older than age 70 years.

The progression of MEO has been divided into three clinical
stages (Table 1) [6,17]. In our case series, all patients present-
ed with stage Il MEO.

MEO can be associated with other comorbidities such as diabe-
tes, hypertension, and kidney and heart disease. In our study,
all the patients were diabetic, and two had uncontrolled dia-
betes (monitoring HbA1c status). In fact, 80% diabetic patients
have an increased risk of developing MEOQ [4]. That is owing to
endarteritis, obliterating microangiopathies, and the high rate
of infection that can cause ischemia and hypoxia of soft tissue
in diabetic subjects [16]. In addition, pain sensitivity can be
compromised in the elderly and in diabetic patients and can
affect early diagnosis because real pain corresponding to the
extent of disease becomes evident only in the advanced stage
of MEO, contributing to diagnostic delay with this pathology.

At initial diagnosis, facial nerve palsy may be noted. It is often
a characteristic of long-lasting MEO, with severe outcomes and
irreversibility [2]. In our case series, one patient had mild fa-
cial palsy (HB degree Il) from which he recovered.

According to the literature, patients with suspected MEO re-
sistant to antibacterial regimens after 7 to 10 days should be
switched to empirical antifungal treatment to reduce mor-
tality, morbidity, and the eventual need for surgical interven-
tion [2]. In general, MEO caused by fungal infections pres-
ents with fewer symptoms (pain, aural fullness) and affects
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immunocompromised patients, leading to diagnostic delays
and more severe cases in this population [2].

The MEO treatment of choice remains third-generation cephalo-
sporin, ceftazidime, fluoroquinolone, and carbapenems [1,18].
Oral ciprofloxacin should be prescribed early and at full dose
for 6 to 8 weeks (as indicated for osteomyelitis) [20,21]. For
late-stage, IV rather than oral therapy is preferable. Failure
to respond to quinolone therapy should raise suspicion of
P. aeruginosa-resistant disease, which is an increasing problem.
Quinolones inhibit two bacterial replication enzymes, DNA gy-
rase and topoisomerase IV; mutations in these enzymes confer
resistance [22]. Bacteria may also adapt by producing a coat-
ing of polysaccharide and hence a biofilm that impedes pen-
etration of the antibiotic [23].

In severe cases that are unresponsive to medical treatment,
surgical interventions are frequently proposed. Two of our pa-
tients underwent surgery, without complete control.

Moreover, Amaro CE et al. 2019 [2] reported on a small group
of patients (16 subjects) treated for MEO with hyperbaric oxy-
gen therapy (HBOT) in conjunction with antimicrobial therapy
with good results.

Generally, the role of imaging techniques in MEO is to confirm
diagnosis by defining disease extension and involvement of
adjacent intra/extra-cranial structures and also providing use-
ful information for post-treatment follow-up. Imaging assess-
ment largely relies on unenhanced CT scan to evaluate bone
remodelling and erosion, complemented by contrast-enhanced
MRI examination to assess soft tissue involvement and possi-
ble complications such as intracranial extension, vascular com-
pression or thrombosis and cranial nerve palsy.

Data from the literature show that high-resolution CT scan with
multiplanar reformat is most commonly used as the first diag-
nostic approach [4], as it reveals bone erosion and demineraliza-
tion. However, in early stages of MEO, bony erosion may not be
evident [19]. Although CT scan can be used to assess soft tissue
swelling and upper airway obstruction, contrast-enhanced MRI is
the gold standard for soft tissue evaluation for a variety of head
and neck and skull base disorders [4,25-32]. MRI (with reference
to post-contrast volumetric T1w images) is particularly effective in
assessing retrocondylar, parapharyngeal, masticator, parotid, and
paraclival soft tissue invasion, and intracranial extension. With
MRI, all four main routes of infection spread (anteriorly by tem-
poromandibular joint, masticator space, and parotid gland; pos-
teriorly by mastoid bone; medially by ipsilateral parapharyngeal
fatty tissue and paraclival soft tissue; superiorly with dural in-
volvement and intracranial extension) can be easily assessed [4].
With this background, all our patients underwent CT and then
contrast-enhanced MRI to confirm diagnosis and for follow-up.

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



Published reports suggest that patients with MEO should be
followed up for at least 1 year after therapy because of the
high risk of recurrence [2,16]. In our clinical experience, no re-
currences of this pathology have been seen after 1 year.

Furthermore, the follow-up may be possible with nuclear im-
aging. Indeed, Technetium-99m can reveal clinical improve-
ment by mapping osteoblastic activity. Gallium-67 can be used
to monitor treatment response, but it is expensive, time-con-
suming, and requires a high dose of radiation. FDG does not
provide anatomical details because it binds rapidly to divid-
ing cells such as leukocytes. In addition, positron emission to-
mography-CT (PET-CT) or PET-MRI have wide applications in
oncology and can also be used to study infectious process-
es such as MEO [4].

Reports in the literature and our experience with MEO indi-
cate that disease resolution is characterized by absence of
pain, otorrhea and granulation and normalization of imaging
and inflammatory markers (WBC, ESR, CRP) [2,16]. In the lit-
erature, the mortality rate for MEO has been estimated as ap-
proximately 42% [2].
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Conclusions

MEO remains a pathology for which management is chal-
lenging because of the lack of a standardized care protocol.
In our series, patients with MEO had severe otalgia, edema,
otorrhea of the external auditory canal, and sometimes facial
nerve paralysis. They were commonly elderly and had diabe-
tes and were immunocompromised. In patients like this who
have persistent severe otalgia after otitis externa, clinicians
should have a high index of suspicion for MEO.

When MEO is diagnosed at a late stage, IV antibiotics are pref-
erable for management.

CT and MRI have synergistic roles in the diagnosis and follow-up
of patients with MEO. In fact, CT scans can underestimate the
early stage of MEO and not reveal soft tissue changes. If clini-
cal suspicion of MEO persists, however, it is crucial to perform
MRI. To properly manage MEO and eradicate it, clinicians must
assess clinical symptoms and signs and also evaluate results
of radiological imaging and assays for inflammatory markers.
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