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Abstract

Objective We aim to describe the clinical features and therapeutic management of necrotizing otitis externa (NOE)
with negative culture.

Patients and methods We included all patients with NOE, who were treated in the period between 2008 and 2020
in our department.

Results A total of 25 cases of NOE were included. The result of the culture was negative in 13 cases (52%). All patients
received a local treatment prior to hospitalization, and eight patients (61.5%) received oral antibiotic. A sampling of
the otorrhea was done for all patients. Fungal serology was performed for six patients; it was positive in two cases.
The prescribed first-line was ciprofloxacin in combination with ceftazidime for 10 patients, while it was based on the
use of imipenem with ciprofloxacin for 2 patients and one patient only received ciprofloxacin. An improvement was
noted in 10 cases (77%). The second-line treatment in the three cases of resistance was imipenem with ciprofloxacin
in one case. For the two patients with a positive aspergillus serology, one patient received teicoplanin, fusidic acid,
imipenem, and voriconazole and the other patient received voriconazole. The total duration of the treatment was a
minimum of 6 weeks. An improvement was noted in all cases, and recurrence was noted in 3 cases.

Conclusion In our study, there were no clinical or radiological specificities noted in NEO with negative culture. Sam-
pling must be repeated. Fungal origin should be suspected in refractory forms and empiric antifungal treatment may
be useful.
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Background
Necrotizing otitis externa (NOE) is a severe and progres-

characterized by an important mortality risk that varies
between 5.9 and 24% [2].

sive infection; it begins in the external auditory canal
(EAC) and spreads to adjacent structures [1]. It usu-
ally affects the immunocompromised patients, espe-
cially elderly patients with diabetes mellitus [2 ]. It is
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Pseudomonas aeruginosa is the most reported micro-
biological agent with a percentage ranging from 47 to
65% [2, 3]. However, negative culture results are increas-
ing during these last 10 years; according to a systematic
review of literature, it occurred in 12.6% of cases [2].

Despite the several publications, the diagnosis, prog-
nosis, and treatment of NOE are still challenging and
remain controversial. Only a few studies were interested
in NOE with negative culture.

We aim in this study to describe the clinical features
and therapeutic management of NOE with negative
culture.
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Methods

We included all patients with NOE who were treated in
our department in the period between 2008 and 2020.
The diagnosis of NOE was made according to the follow-
ing diagnostic criteria of Cohen and Friedman [4]:

1. Painful external otitis not responsive to outpatient
treatment of at least 1 week

2. Clinical findings of otorrhea, edema, and exudates of
the EAC and/or granulation tissue in the EAC

3. And/or positive findings on temporal bone scan:
mainly osteolysis

4. An immunocompromised condition: elderly, diabetes

We collected data concerning the clinical and radio-
logic features, the treatment strategy, and the follow-up
of all patients. Patients with an incomplete medical docu-
mentation were excluded. Sampling of otorrhea was done
using a swab in all cases. All patients were hospitalized
and received intravenous antibiotic therapy associated to
a local treatment. Regular monitoring of blood glucose
levels in all diabetic patients was performed with glyce-
mic control. Regular monitoring of renal and hepatic
function was done once a week for all patients. An
improvement was defined as the disappearance of otalgia
and the regression of the local and biological inflamma-
tion process [2].

Results

We collected a total of 25 cases of NOE. The result of
swab culture was negative in 13 patients with a rate of
52%, including 6 males and 7 females. The mean age of
patients was 62.5 years [43-84]. Eleven patients had
diabetes (84.6%). Two patients had UCNT (undiffer-
entiated carcinoma of nasopharyngeal type) of naso-
pharynx treated with concomitant radiotherapy and
chemotherapy.

Severe otalgia was noted in all cases, with a nocturnal
accentuation in 5 cases (38.7%). Otorrhea was the sec-
ond most common symptom (69%) followed by headache
(30.7%) (Table 1). The duration of symptoms ranged from
7 to 180 days, with a median of 25.5 days.

According to the findings of the examination, ten
patients (77%) had edema and granulations in the EAC
and four patients (30.7%) had polyps in the EAC. A facial
palsy was noted in 2 cases (15.3%).

We should note that the sample has been repeated two
times in 4 cases and three times for two patients, and the
results were still negative.

Candida and Aspergillus serologies were performed for
six patients, and they were positive for Aspergillus in two
cases.
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Table 1 Clinical symptomatology
Symptom Number of cases Rate
Otalgia 4 30.77%
Otalgia + Otorrhea 5 38.46%
Otalgia + Otorrhea + Headache 4 30.77%
Total 13 100%

Only one patient presented a hyperleukocytosis
(7.7%). Erythrocyte sedimentation rate (ESR) was ele-
vated in 84.6% of cases, and C-reactive protein (CRP)
level was high in 61.5% of cases.

CT (computed tomography) scan was performed for
all patients while MRI (magnetic resonance imaging)
was performed for 2 patients. They revealed a tympanal
bone erosion in 9 cases (69.2%) (Fig. 1), a spreading to
the temporomandibular joint in two cases (15.3%) and
a soft-tissue involvement in 3 cases (23%). SPECT-CT
(single-photon emission computed tomography) using
technetium-99 was performed for two patients and
showed high tissue activity at the temporal bone, the
mastoid, and the skull base (Fig. 2).

A biopsy was performed in all cases with granulation
tissue or polyps in the EAC; our aim was to exclude
malignancy. The histopathological examination showed
features of inflammatory granulation tissue in all cases.

All patients received a local treatment prior to hos-
pitalization while eight patients (61%) received an oral
antibiotic.

In all cases, a daily local treatment was performed; it
included the cleansing of the EAC with the application
of topical antiseptic agents. The prescribed first-line
was ciprofloxacin in combination with ceftazidime for
10 patients, while it was based on the use of imipenem
with ciprofloxacin for 2 patients and one patient only
received ciprofloxacin. An improvement was noted in
ten cases (77%).

We noted three cases of resistance and who received
ceftazidime in association with ciprofloxacin as a first-
line treatment. One patient was then treated using
imipenem with ciprofloxacin as the second-line treat-
ment. For two remaining patients, the aspergillus serol-
ogy was positive, so one patient received teicoplanin,
fusidic acid, imipenem, and voriconazole while the
other patient received voriconazole. The total duration
of the treatment was a minimum of 6 weeks [5—-15]. The
mean length of hospitalization was 30.5 days [6—100].

One patient received a hyperbaric oxygen therapy
because of the unfavorable evolution under antibiotic
therapy. She received 20 sessions with an improvement
of the otalgia and the local condition.
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Fig. 2 SPECT-CT (Technetium-99) of the temporal bone showing high tissue activity of the tympanal and mastoid bones, spreading to the skull
base
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As a result of this treatment, an improvement of the
symptomatology and the local condition of the EAC were
noticed in all cases.

Antibiotic therapy was extended for more than 6
weeks in 4 patients. Among these patients, three were
female. Three patients had diabetes including one patient
who had a degenerative complication of diabetes. Two
patients had a peripheral facial paralysis complicating the
NOE. The treatment was prolonged for 3 months in the
two patients with a positive aspergillus serology.

In the two patients with a history of UCNT, the
symptomatology started either 2 months or 4 months

Table 2 Clinical and therapeutic features of patients
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following the end of the treatment. One of them
required the extension of the treatment for more than 6
weeks. We summarized in Table 2 the clinical and ther-
apeutic features of patients.

No patient required a surgical debridement or a mastoid-
ectomy. Recurrence was noted in 3 cases (23%). We followed
the same therapeutic protocol the cases of recurrence.

Discussion

Pseudomonas aeruginosa is the most isolated micro-
biological agent [5, 16]. A significant increase in the
frequency of culture-negative results is observed over

Age/Sex History Clinical Complications Extension Treatment Serology Improvement Recurrence
examination
1 84/M DM Edema and No Tympanal bone  Ceftazidime Negative Yes No
granulations erosion cipro
2 73/M DM Edema and No Tympanal bone  Ceftazidime Negative Yes No
granulations erosion cipro
3 83/F DM Edema and Facial palsy Tympanal Firstline: Cef-  Positive (Asper-  Yes No
granulations bone erosion tazidime cipro  gillus)
and soft-tissue  Second line:
involvement Teicoplanin,
fusidic acid,
imipenem, and
voriconazole
4 54/M DM Edema and No Tympanal bone  CIPRO 15J Negative Yes Yes (after 1 year)
granulations erosion
5 65/F DM Edema and No Tympanal bone  Ceftazidime Negative Yes No
granulations erosion cipro
6 53/F DM Polyps in the No Ceftazidime Negative Yes No
EAC cipro
7 43/M DM Edema and No Tympanal bone  Firstline: Cef-  Positive (Asper-  Yes (after No
granulations erosion tazidime cipro  gillus) second line)
Second-line:
voriconazole
8 53/F UNCT  Polypsinthe No Tympanal bone  Ceftazidime Negative Yes Yes (after 6
EAC erosion cipro months)
9 50/F UNCT  Polypsin the No High tissue Ceftazidime Negative Yes No
EAC activity at the cipro
temporal bone,
the mastoid and
the skull base
10 60/F DM Polyps in the No Ceftazidime Negative Yes No
EAC cipro
11 68/M DM Edema and No High tissue Imipenem cipro Negative Yes No
granulations activity at the
temporal bone,
the mastoid and
the skull base
12 70/F DM Edema and No Tympanal bone  Imipenem cipro negative Yes No
granulations erosion
13 45/M DM Edema and Facial palsy Tympanal Firstline: Cef- negative Yes after sec- Yes (after 6
granulations bone erosion tazidime cipro ond line monthes)
and soft-tissue  Second line:
involvement Imipenem

MD diabetes mellitus, UNCT undifferentiated carcinoma of nasopharyngeal type, cipro ciprofloxacin, M male, F female
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[ Necrotizing otitis externa with negative culture
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Page 5 of 7

| Bacterial or fungal germ | s
Fungal serology
v
[ No germ identified
X
Antibiotics according
to culture
v
Ceftazidime or Piperacillin-tazobactam +
Ciprofloxacin (10 to 15 days) Yes
. Continue treatment 6
Improvement (clinical and biological: ESR, > “,«‘:S a: teist
CRP)
x
No
No v
Gallium-67
v v
Imipenem + Ciprofloxacin (10 to 15 days) No | Empinical antifungal tr Resol of infection
Improvement (clinical and biological: ESR, * Improvement (clinical and Yes
CRP) biological: ESR, CRP) v
Stop treatment
Yes Yes No
X X X
Continue treatment 6 weeks Continue treatment 3 months Surgery
at least
4
Gallium-67
No No

Resolution of infection

Yes

A

Stop treatment

CRP: C-Reactive Protein; ESR: Erythrocytes Sedimentation Rate
Fig. 3 Management protocol of necrotizing otitis externa with negative culture

the last decade as stated in a literature review: it rep-
resents 12.6% of culture results [2]. Speilemn et al. [16]
found a negative culture in 25% of cases. Kaya et al. [6]
found that the swab cultures of eight (32%) patients did
not yield any growth. To the best of our knowledge, we
report the highest percentage of negative-culture NOE
(52%). Some authors explain the absence of germs to a
prior antibiotic therapy; others suggest that patients
who present with a refractory culture-negative NOE,
fungal disease should be suspected [8]. In such cases,
Gruber et al. [8] suggested to perform a polymerase
chain reaction (PCR) from a surgical sample; indeed,
in their study concerning three patients with a negative
culture, PCR assays were performed using pan-bacteria

and pan-fungi protocol. In all three samples, a positive
result for a fungal pathogen was noted and followed by
a successful targeted therapy. A recent study published
by Abou Talbian et al. [9] showed that the PCR test on
ear aspiration specimens, for 120 patients with otitis
externa, was more sensitive and more rapid, as well as
less cumbersome in the detection and identification of
fungal and bacterial agents.

Aspergillus and Candida serology can help in the diag-
nosis of fungal NOE. In fact, when positive, it points
to the presence of an invasive fungal infection. But we
should note that antibody formation may be delayed,
reduced, or absent in patients with defective immune
systems which presents a limit to this test [10].



Chaabouni et al. The Egyptian Journal of Otolaryngology (2023) 39:30

So, we propose to repeat microbiological samples
before initiating treatment and to indicate fungal serol-
ogy in the cases of NOE with a negative culture.

The management of NOE generally begins with the use
of antipseudomonal penicillin (piperacillin-tazobactam)
or ceftazidime in association with fluoroquinolones (cip-
rofloxacin), as the initial drugs of choice. Subsequently,
appropriate antibiotics are administered based on the
culture and sensitivity [5, 16]. For the majority of authors,
in the case of culture-negative NOE, the first-line treat-
ment is ceftazidime and ciprofloxacin. In the series of
Djalilian et al. [11], all patients with a negative culture
were treated with a 6-week course of intravenous cef-
tazidime or aztreonam (for penicillin-allergic patients),
oral ciprofloxacin, and topical aminoglycoside drops; this
strategy has shown an efficiency in 100% of cases. In our
study, 77% of patients were treated by ciprofloxacin and
ceftazidime, and this management protocol has shown an
efficiency in 70% of cases.

Los et al. [12] suggest that the association of an oral
Fluoroquinolone with intravenous ceftazidime is the
best initial choice, despite the increased resistance of the
Pseudomonas. In their study, they compared the results
of the two groups of patients with a NOE: those who had
a positive culture treated with adapted antibiotics and
those who had a negative culture treated with the asso-
ciation of ciprofloxacin and ceftazidime. They did not
find a significant difference in the evolution of the disease
between both groups.

The role of empiric antifungal treatment was showed
in a large cohort published by Hasibi et al. [13]. Indeed,
in this study which included 224 cases of NOE, 127
patients (56%) were improved by an empirical antibac-
terial treatment (ciprofloxacin with either a carbapenem
or ceftazidime). The rest of patients (97 cases), who did
not respond to antibacterial drugs, received an empirical
antifungal treatment; it was efficient in 89.6% of cases.
According to this study, this therapeutic strategy was
effective in 95.5% [13].

The minimum duration of treatment in our study was 6
weeks based on intravenous antibiotics followed by oral
antibiotics. Although many authors have reported rapid
symptomatic response with Quinolones, it is still recom-
mended to continue treatment for 6 to 8 weeks [2, 5].
Some authors recommend to extend the treatment to a
duration varying between 6 months to 1 year, mainly in
fungal NOE [13]. The treatment may stop if Gallium-67
scintigraphy shows a resolution of the infection [2, 16].

According to Amaro et al. [14], hyperbaric oxygen can
be used with some benefit as an adjunct to antimicrobi-
als for patients who failed conventional treatments and
in severe cases. However, a Cochrane review found that
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no randomized, controlled trials had been performed to
support this treatment [15].

In line with the finding of Byun et al. [2], there was a
significant decrease in extensive surgery in the latter dec-
ade, he suggested that the advent of quinolone antibiotics
has essentially eliminated the need of local debridement.
On the other hand, Peled et al. [17] recorded an efficiency
of the surgery in 55% of cases. According to this study,
the surgery is justified in a in non-responsive patients
who received an initial treatment period of at least 2
weeks.

Based on our findings and on the literature, we then
propose this protocol of management in the cases of
NOE with negative culture (Fig. 3).

Conclusion

NOE with a negative culture does not have specific
clinical or radiological features. To identify the germ,
we propose to systematize and repeat microbiologi-
cal samples before initiating treatment, to minimize
the prescription of probabilistic ambulatory antibiotic
therapy and to prioritize tissue samples. Fungal serol-
ogy can guide diagnosis. In refractory forms; a fungal
agent should be suspected and empiric antifungal treat-
ment may be useful.
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