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Abstract
Necrotizing otitis externa (NOE) is a rare invasive infection affecting the EAC and the base of the skull. This
condition is more prevalent in the elderly, diabetics, and immunocompromised individuals, often attributed
to the bacterium Pseudomonas aeruginosa. In this case report, we present the clinical scenario of a 90-year-
old woman with a history of diabetes and epilepsy. Initially admitted with acute pyelonephritis, fever, and
prostration, she subsequently developed left facial paralysis during treatment. Cranial computed
tomography (CT) revealed inflammation in the middle ear and bone erosion of the facial nerve canal. The
examination by the Department of Ear, Nose, and Throat (ENT) describes that NOE would be the most likely
diagnosis. Given the patient's comorbidities and the severity of the disease, the treatment was initiated
empirically and later adjusted based on the culture and sensitivity results with ceftazidime. NOE is a critical
condition requiring early diagnosis and interdisciplinary collaboration due to the associated risk of
complications. Adequate glycemic control is imperative, and the judicious use of antibiotics is crucial in
light of escalating resistance.
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Introduction
Necrotizing otitis externa (NOE), also known as malignant external otitis, is a severe infection associated
with a high mortality rate. It originates in the external auditory canal (EAC) with the potential to extend to
the base of the skull. The term "malignant" was introduced by Chandler in 1968, though the first case was
reported by Toulmouche in 1838 [1]. Subsequently, Evans and Richards added the term "necrotizing,"
refining the clinical definition of the pathology. Despite the term "malignant," NOE is not a neoplastic
disease, and the use of "otitis external" may be imprecise, as the infection can extend to deeper planes
beyond the EAC [2]. The incidence is higher in individuals over 65 years old, with the elderly being more
susceptible due to conditions compromising the immune system, such as diabetes mellitus (DM) and chronic
kidney disease (CKD) [3]. Pseudomonas aeruginosa is the most prevalent pathogenic agent, although other
bacteria, including Methicillin-resistant Staphylococcus aureus (MRSA), and fungal species can also cause the
disease, specifically Aspergillus spp and Candida spp. Effective treatment requires early diagnosis,
necessitating a high index of suspicion, especially in the early stages, which may resemble classical external
otitis, leading to treatment delays [4]. Common complications include osteomyelitis, cranial nerve paralysis
(especially facial nerve), meningitis, and cerebral abscess [5].

Case Presentation
A 90-year-old woman, partially dependent on activities of daily living, with a medical history of DM and
epilepsy, was admitted to the internal medicine service for lethargy, fever, and vomiting. Initially diagnosed
with acute pyelonephritis, she was empirically treated with sulfamethoxazole-trimethoprim. The patient's
family reported a recent history of otorrhea and external otitis in the left ear, recently treated with oral
amoxicillin and topical ofloxacin. There was no report of vertigo, recent acute hearing loss, diminished
olfaction, oculomotor disturbance, or facial sensitivity and strength alterations.

On the sixth day of hospitalization, the patient exhibited an increase in inflammatory parameters, with C-
reactive protein (CRP) rising from 6.2 mg/dL to 11.4 mg/dL and erythrocyte sedimentation rate (ESR)
reaching 103 mm/h, along with a worsening of renal function with creatinine levels reaching 1.92 mg/dL,
partially attributed to the infection and associated dehydration. Urine culture revealed the presence of
Escherichia coli, susceptible to the ongoing antibiotic therapy. Renal function improved after fluid therapy,
although the patient remained subfebrile. The patient's difficult glycemic control is also noteworthy.

On the tenth day, the patient developed left facial paralysis. Cranial computed tomography
(CT) demonstrated an inflammatory/infectious process centered on the left middle ear, accompanied by
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erosion of the glenoid cavity wall and soft tissue components in the underlying masticatory and
parapharyngeal spaces. Erosion of some caudal mastoid cells was also observed, as well as in the lower part
of the mastoid segment of the facial nerve canal (Figure 1).

FIGURE 1: Cranial computed tomography
Red arrows showing bone invasion of the mastoid cells.

Chronic otitis media, carcinoma, and mucormycosis of the ear canal are considered. However, only
microbiological culture was performed, and since Pseudomonas spp was isolated, fungal culture was not
pursued. Neoplastic context was not excluded by biopsy, as the patient's prognosis was extremely poor, and
it would not have altered the therapeutic approach. This decision was discussed with the ENT department,
and the patient initiated empirical treatment with ceftriaxone until the cultural result of the EAC exudate
revealed the presence of P. aeruginosa. After a discussion with the infection prevention and antibiotic
resistance department, targeted antibiotic therapy with ceftazidime was initiated.

Throughout the hospitalization, the patient experienced pain, predominantly nocturnal, associated with
erythema around the ipsilateral temporomandibular joint (TMJ) and exudate in the EAC. There was a
compromise of the facial nerve with associated paralysis. Dysphagia was also observed, potentially
indicating involvement of the glossopharyngeal, vagus, and hypoglossal nerves, albeit partially attributable
to progressive prostration. 

Due to the patient's debility, diabetes, isolation of Pseudomonas, and the observed alterations in both
physical examination and imaging (pain, swelling exudate, and granulation tissue in the EAC), the
probability of NOE was high, and the diagnosis was presumed.

The debridement is the sole surgical procedure indicated. Nevertheless, in this case, and as discussed with
the department ENT sice, we deemed its benefit to be lacking, considering the patient's low physiological
reserve and the associated poor prognosis. The decision entailed targeted antibiotic therapy and
symptomatic control.

The patient completed only two weeks of ceftazidime therapy and subsequently succumbed.

Discussion
NOE is a severe and aggressive infection that primarily affects elderly individuals, particularly those with
DM and other immunosuppressive conditions [2]. DM emerges as a predominant risk factor, being present in
90% to 100% of reported NOE cases. The underlying rationale for this association lies in the ability of DM to
predispose patients to this infection. DM induces microangiopathy in the auditory canal, compromising the

2023 Rocha et al. Cureus 15(12): e49801. DOI 10.7759/cureus.49801 2 of 4

javascript:void(0)
https://assets.cureus.com/uploads/figure/file/802820/lightbox_f05c9b808a0311eeacca9d71a27f256e-Craneal-CT.png
javascript:void(0)


immune system's ability to combat the infection and rendering patients more susceptible to this process.
Additionally, factors such as increased cerumen pH in diabetics and iatrogenic trauma (recent surgeries or
the presence of hearing aids) are considered predisposing factors for NOE [6]. On the other hand, it has been
observed that 27.8% of NOE cases have hypertension, which may contribute to microangiopathy [3]. The
most common pathogen is P. aeruginosa, accounting for 50-90% of cases, followed by other pathogens such
as Proteus mirabilis, Aspergillus fumigatus, Proteus spp., Klebsiella spp., and Staphylococci [7]. As of 2020,
there was only one series of about 80 cases [8].

Although NOE is a rare condition, its severity and high mortality rate justify the need for early diagnosis and
proper treatment. NOE poses a diagnostic dilemma, especially in elderly patients with comorbidities, and in
medical settings where chronic diseases are prevalent. However, diagnosing it can be challenging since early
symptoms, such as ear pain and purulent otorrhea, are similar to those of common external otitis, leading to
treatment delays. The persistence of ear pain, along with the emergence of purulent otorrhea containing
granulation tissue, and the presence of DM, or immunosuppression, are valuable indicators that can raise
suspicion of NOE.

The diagnosis can only be confirmed if the following major criteria are met: pain, often disproportionate to
physical examination, swelling, exudate, granulation tissue in the EAC, absence of improvement with local
treatment for more than one week, microabscess (when surgical intervention is performed), and positive
bone scintigraphy with Technetium-99m. We can only assert that the patient met the initial criteria, as
surgical intervention and scintigraphy were not conducted. However, minor criteria were fulfilled, such as
advanced age, associated debilitating condition, DM, and involvement of cranial nerves. For a diagnosis of
NOE, all major criteria must be met [9]. Therefore, we cannot affirm that the definitive diagnosis was
NOE but rather a strong suspicion.

Ninety percent of cases present otalgia as the predominant symptom, often of a lancinating nature and
radiating to the TMJ, mainly manifesting at night [10]. The patient in this case experienced intense left-sided
otalgia associated with ipsilateral facial paralysis. This otalgia can culminate in focal deficits due to the
involvement of facial, hypoglossal, abducens, trigeminal, glossopharyngeal, vagus, and accessory spinal
nerves [11]. Dysphagia with prostration was also observed in the presented case.

Surgical excision plays no role in current treatment, although it was mentioned and used before the
availability of systemic antipseudomonal antibiotics. Debridement and biopsy are the only surgical
procedures currently indicated. The lack of surgical intervention in the presented case aligns with the
current treatment approach.

Regarding the role of hyperbaric oxygenotherapy, it has been used on occasion with mixed results and may
be considered as an adjuvant treatment for refractory cases, although there is no evidence demonstrating the
effectiveness of this treatment. The presented case did not involve hyperbaric oxygenotherapy, in line with
the uncertainty and mixed outcomes associated with its use in NOE treatment [12].

Olfactory, oculomotor, and trochlear nerves, on the other hand, do not seem to be affected by this disease.
Imaging studies play a crucial role in the diagnosis and assessment of infection extension. CT and magnetic
resonance imaging (MRI) are essential to identify bone erosions and determine the infection's spread. CT is
particularly effective in detecting bone changes, although it may not be as sensitive in the early stages of the
disease [13]. Systemic antibiotics, such as fluoroquinolones, have demonstrated efficacy and reduced the
need for hospitalization [14]. Regular debridement in NOE cases is rare, even when hospitalization is
necessary, largely due to the effectiveness of anti-pseudomonal agents. The initial approach is weighed and
depends on the severity of the disease, and the treatment duration of four to six weeks may be insufficient
for patients at high risk of recurrent infections. However, the ideal duration of therapy for osteomyelitis in
NOE remains uncertain [11].

Conclusions
The in-depth analysis of this case underscores the pivotal role of understanding NOE in shaping its
prognosis. The severity and intricacy of NOE necessitate meticulous consideration of factors such as diabetes
control, inflammatory parameters, and imaging findings, all significantly contributing to the disease's
progression. Insights from discussions spotlight specific risk factors, notably cranial involvement, serving as
a key indicator of a less favorable prognosis. The challenges in long-term management are palpable,
underscoring the need for continuous research and innovative approaches. The observed reduction in
mortality rates signifies notable advancements in NOE diagnosis and treatment.

Furthermore, the ongoing discourse surrounding this case reaffirms the critical need for sustained research
efforts, collaborative strategies, and personalized management approaches to augment our comprehension
and refine therapeutic interventions for NOE. Effectively navigating the intricate interplay of factors
influencing NOE prognosis demands the amalgamation of clinical insights and ongoing scientific progress,
which remains paramount for optimizing patient care and outcomes in the context of this rare and severe
otological condition.

2023 Rocha et al. Cureus 15(12): e49801. DOI 10.7759/cureus.49801 3 of 4

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Luís A. Rocha, Tiago Costa, Luciana Silva, Rafaela Veríssimo

Drafting of the manuscript:  Luís A. Rocha, Tiago Costa, Luciana Silva, Rafaela Veríssimo

Critical review of the manuscript for important intellectual content:  Luís A. Rocha, Tiago Costa,
Luciana Silva, Rafaela Veríssimo

Supervision:  Rafaela Veríssimo

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Lucente FE, Parisier SC: James R. Chandler: “Malignant external otitis.” (Laryngoscope. 1968; 78:1257-

1294). Laryngoscope. 1996, 106:805-7. 10.1097/00005537-199607000-00003
2. Evans IT, Richards SH: Malignant (necrotising) otitis externa . J Laryngol Otol. 1973, 87:13-20.

10.1017/s0022215100076568
3. Cheng YF, Yang TH, Wu CS, Kao YW, Shia BC, Lin HC: A population-based time trend study in the incidence

of malignant otitis externa. Clin Otolaryngol. 2019, 44:851-5. 10.1111/coa.13387
4. Hatch JL, Bauschard MJ, Nguyen SA, Lambert PR, Meyer TA, McRackan TR: Malignant otitis externa

outcomes: a study of the University HealthSystem Consortium database. Ann Otol Rhinol Laryngol. 2018,
127:514-20. 10.1177/0003489418778056

5. Adegbiji WA, Aremu SK, Nwawolo CC, Alabi SB, Lasisi AO: Malignant otitis externa in a developing country .
Clin Otorhinolaryngol. 2017, 1:1-4.

6. Guerrero-Espejo A, Valenciano-Moreno I, Ramírez-Llorens R, Pérez-Monteagudo P: Malignant external
otitis in Spain. Acta Otorrinolaringol Esp. 2017, 68:23-8. 10.1016/j.otorri.2016.02.010

7. Yang TH, Xirasagar S, Cheng YF, Wu CS, Kao YW, Shia BC, Lin HC: Malignant otitis externa outcomes: a
study of the University HealthSystem Consortium database. Ann Otol Rhinol Laryngol. 2020, 129:585-90.
10.1177/0003489419901139

8. Byun YJ, Patel J, Nguyen SA, Lambert PR: Necrotizing otitis externa: a systematic review and analysis of
changing trends. Otol Neurotol. 2020, 41:1004-11. 10.1097/MAO.0000000000002723

9. Illing E, Zolotar M, Ross E, Olaleye O, Molony N: Malignant otitis externa with skull base osteomyelitis . J
Surg Case Rep. 2011, 2011:6. 10.1093/jscr/2011.5.6

10. Singh J, Bhardwaj B: The role of surgical debridement in cases of refractory malignant otitis externa . Indian
J Otolaryngol Head Neck Surg. 2018, 70:549-54. 10.1007/s12070-018-1426-0

11. Lee SK, Lee SA, Seon SW, Jung JH, Lee JD, Choi JY, Kim BG: Analysis of prognostic factors in malignant
external otitis. Clin Exp Otorhinolaryngol. 2017, 10:228-35. 10.21053/ceo.2016.00612

12. Phillips JS, Jones SE: Hyperbaric oxygen as an adjuvant treatment for malignant otitis externa . Cochrane
Database Syst Rev. 2013, 5:CD004617. 10.1002/14651858.CD004617.pub3

13. Honnurappa V, Ramdass S, Mahajan N, Vijayendra VK, Redleaf M: Effective inexpensive management of
necrotizing otitis externa is possible in resource-poor settings. Ann Otol Rhinol Laryngol. 2019, 128:848-54.
10.1177/0003489419846143

14. Sylvester MJ, Sanghvi S, Patel VM, Eloy JA, Ying YM: Malignant otitis externa hospitalizations: analysis of
patient characteristics. Laryngoscope. 2017, 127:2328-36. 10.1002/lary.26401

2023 Rocha et al. Cureus 15(12): e49801. DOI 10.7759/cureus.49801 4 of 4

https://dx.doi.org/10.1097/00005537-199607000-00003
https://dx.doi.org/10.1097/00005537-199607000-00003
https://dx.doi.org/10.1017/s0022215100076568
https://dx.doi.org/10.1017/s0022215100076568
https://dx.doi.org/10.1111/coa.13387
https://dx.doi.org/10.1111/coa.13387
https://dx.doi.org/10.1177/0003489418778056
https://dx.doi.org/10.1177/0003489418778056
https://core.ac.uk/download/pdf/190320397.pdf
https://dx.doi.org/10.1016/j.otorri.2016.02.010
https://dx.doi.org/10.1016/j.otorri.2016.02.010
https://dx.doi.org/10.1177/0003489419901139
https://dx.doi.org/10.1177/0003489419901139
https://dx.doi.org/10.1097/MAO.0000000000002723
https://dx.doi.org/10.1097/MAO.0000000000002723
https://dx.doi.org/10.1093/jscr/2011.5.6
https://dx.doi.org/10.1093/jscr/2011.5.6
https://dx.doi.org/10.1007/s12070-018-1426-0
https://dx.doi.org/10.1007/s12070-018-1426-0
https://dx.doi.org/10.21053/ceo.2016.00612
https://dx.doi.org/10.21053/ceo.2016.00612
https://dx.doi.org/10.1002/14651858.CD004617.pub3
https://dx.doi.org/10.1002/14651858.CD004617.pub3
https://dx.doi.org/10.1177/0003489419846143
https://dx.doi.org/10.1177/0003489419846143
https://dx.doi.org/10.1002/lary.26401
https://dx.doi.org/10.1002/lary.26401

	Exploring Suspected Diagnoses in Elderly Patients: A Case Study of Potential Necrotizing Otitis Externa
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Cranial computed tomography

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


