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SUMMARY

Introduction Necrotizing otitis externa is a rare but conditionally fatal infection of external auditory canal
with extension to deep soft tissue and bones, resulting in necrosis and osteomyelitis of the temporal bone
and scull base. This condition is also known as malignant otitis due to an aggressive behavior and poor
treatment response. Early diagnosis of malignant otitis is a difficult challenge. We present an illustrative
case of necrotizing otitis externa and suggest some strategies to avoid diagnostic and treatment pitfalls.
Case Outline A 70-year-old patient presented with signs of malignant otitis externa, complicated by
peripheral facial palsy. Adequate diagnostic and treatment procedures were performed with clinical
signs of resolution. The recurrence of malignant infection had presented three months after previous
infection with multiple cranial nerve neuropathies and signs of jugular vein and lateral sinus thrombosis.
An aggressive antibiotic treatment and surgery were carried out, followed by substantial recovery of the
patient and complete restoration of cranial nerves’ functions.

Conclusion Necrotizing otitis externa is a serious condition with uncertain prognosis. The suspicion of
malignant external otitis should be raised in cases of resistance to topical treatment, especially in patient
with predisposing factors. Evidence-based guideline for necrotizing otitis externa still doesn’t exist and

treatment protocol should be adjusted to individual presentation of each patient.
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INTRODUCTION

Necrotizing otitis externa (NOE) is a rare but
conditionally fatal infection of external audi-
tory canal with extension to the deep soft tissue
and bones, resulting in necrosis and osteomy-
elitis of the temporal bone and scull base. This
condition is also known as malignant otitis due
to aggressive behavior and poor treatment re-
sponse.

It usually affects elderly individuals with a
serious comorbidity, such as diabetes or immu-
nocompromised patients. Pseudomonas aerugi-
nosa is identified in the culture of external au-
ditory canal in great majority of cases, although
other microorganisms such as Staphylococcus
aureus, Klebsiella oxytoca, Proteus mirabilis or
Aspergillus species may cause a serious form of
NOE [1]. Fungal infection should be suspected
in all cases with no clinical signs of improve-
ment after adequate anti-Pseudomonas treat-
ment [2, 3].

Insidious course of the disease is responsible
for the diagnostic difficulties that may be en-
countered in the early stages of the infection,
further causing delay of appropriate treatment
and occurrence of complications. Advanced
stages of necrotizing otitis are associated with
severe neurological disorders characterized by
multiple cranial nerve neuropathies and intra-
cranial extension [4]. Facial nerve paralysis is

the indicator of stylomastoid foramen involve-
ment and is usually the first neurological sign
of disease progression [5].

We present an interesting case of NOE and
suggest some strategies to avoid diagnostic and
treatment pitfalls.

CASE REPORT

A 70-year-old male patient presented with se-
vere otalgia, ear canal suppuration and periph-
eral facial palsy that were treated for six weeks
with systemic and local antibiotic therapy in
another institution. The patient suffered from
diabetes for years and had a good glucoregu-
lation, optimized with therapy prescribed by
endocrinologist.

By close inspection of the patient, signs of
peripheral paralysis of facial nerve (House—
Brackmann scale, grade IIT) and vaguely bor-
dered tumefaction below auricle were noticed.
Otomicroscopy revealed extensive skin edema
of external ear canal that detained ear drum
visualization. Granulation tissue was observed
at the bottom of the canal, along with thick in-
flammatory secretion that showed the presence
of Candida species during culturing. Pure tone
audiometry depicted severe mixed hearing loss
on the affected side and severe sensorineural
hearing loss on the other side.
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The parameters of inflammation (erytrocyte sedimen-
tation rate 140, C-reactive protein 110 mg/L) were greatly
increased during laboratory testing and ultrasound ex-
amination of the neck revealed multiple reactive lymph
nodes up to 10 mm in size. CT scan showed inflammatory
changes and osteolysis of bony portion of external auditory
canal and mastoid process (Figure 1).

The patient was treated with high-dose antibiotic ther-
apy (combination of third-generation cephalosporins and
clindamycin), followed by surgery. A cortical mastoidec-
tomy was performed along with excision of the extremely
hypertrophic and granulomatous skin of external hearing
canal. Histological analysis of meatal skin, middle ear mu-
cosa and bony septa revealed signs of chronic inflamma-
tion and bone necrosis and calcification. The patient was
discharged from the hospital after six weeks of systemic
antibiotic therapy with clinical signs of recovery. During a
two-month follow-up, otomicroscopy finding was normal
and general condition significantly improved.

However, three months after the discharge, the patient’s
condition worsened. Fever and weakness were followed by
neurological disorders such as facial palsy, swallowing and
speech difficulties, as well as taste disorders. The patient
also had severe otalgia and purulent discharge from the
external auditory canal; however, this time, swab analy-
sis results came positive to ciprofloxacin-resistant strain
of Pseudomonas aeruginosa. Neurological status revealed
impaired function of VII, IX, and X cranial nerves.

CT scan and MR imaging showed devastating osteo-
myelitis of the petrous pyramid of the temporal bone,
otomastoiditis and signs of jugular vein and lateral sinus
thrombosis (Figure 2). Multidisciplinary treatment was
carried out by an otorhinolaryngologist, neurologist, neu-
rosurgeon, vascular surgeon, and infectologist. Intensive
antibiotic therapy with vancomycin, ceftazidime, and
metronidazole combined with antimycotics gave posi-
tive results on the condition of the patient, decreasing the
levels of inflammatory parameters after seven weeks of
treatment. Histological analysis and findings during revi-
sion surgery of the middle ear and mastoid cavity showed
no signs of active inflammation. The patient presented
substantial postoperative recovery that was verified on CT
scan. During a six-month follow-up the patient’s hearing
improved and cranial nerves functions were completely
restored.

DISCUSSION

Early diagnosis of NOE is a difficult challenge. Various
authors suggest diagnostic criteria and treatment recom-
mendations, although evidence-based guideline for nec-
rotizing otitis externa still doesn’t exist. The set of criteria
for diagnosis of NOE established by Levenson et al. [6] is
frequently cited in literature and is based on characteristic
clinical findings, the isolation of Pseudomonas aeruginosa
in aural secretion and clinical settings of diabetes. More
than two thirds of authors agree that presentation of otitis
externa refractory to treatment is a major diagnostic crite-
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Figure 1. CT scan: Inflammatory changes involving osseous portion
of external auditory canal and mastoid process

Figure 2. MR imaging: purulent collection involving skull base (A -
coronal view; B — axial view)

rion [7]. Jacobsen and Antonelli [8] reported 6.9 months
as the mean time necessary to make a diagnosis of NOE,
and history or clinical presentation overlapping with be-
nign otitis externa were identified as primary reasons for
diagnostic delay.

Pseudomonas aeruginosa is isolated from aural drain-
age in about 95% of NOE cases [9]. Necrotizing otitis re-
quires an intensive and prolonged antimicrobial therapy,
although role of topical antipseudomonal therapy is con-
troversial. Recurrent topical use of quinolones repels local
signs of infection, but also it increases the risk of negative
cultures or development of resistant strains. Our patient
was formerly treated with ciprofloxacin ear drops in an-
other institution, and during the first hospitalization at our
clinic we were unable to isolate Pseudomonas aeruginosa
in ear canal secretion. On the other hand, ciprofloxacin-
resistant strain of Pseudomonas aeruginosa was identified
as the causative agent during the second hospitalization.
This resistance may be explained by prolonged antibiotic
treatment and local use of ciprofloxacin ear drops. Le Clerc
et al. [10] reported that 25% of Pseudomonas aeruginosa
strains isolated in NOE patients are resistant to ciprofloxa-
cin. Also, an increasingly implicated organism in NOE is
methicillin-resistant Staphylococcus aureus, which may be
found in 15% of cases [11]. In addition, topical antibiotic
therapy may affect the incidence of mycotic infections by
accelerating fungus growth. Mycotic infection should be
suspected in all cases of malignant otitis externa with no
signs of improvement after intensive antibiotic therapy and
requires multiple deep tissue biopsies and isolation from
blood cultures or fistula exudates [1, 12].
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Imaging studies have an irreplaceable role in determin-
ing the extent of the disease and the response to therapy.
CT scan and MR imaging are both used in assessment of
NOE; CT scan is superior in visualization of bone erosion,
while MRT has an advantage in evaluating intracranial and
neurological complications. However, their utilization in
determining disease resolution after treatment is limited
due to inability of differentiation between active inflam-
mation and tissue remodeling. According to a study by
Al-Noury and Lotfy [13], all patients had cortical bone
changes on CT scan and about two thirds of patients had
soft tissue changes on MR imaging, a year after disease
resolution. On the other hand, some nuclear medicine
studies, such as “’Ga scanning or ""In-labeled leukocyte
scintigraphy combined with SPECT/CT are powerful tools
that can differentiate between healing tissue and active
inflammation and therefore are used to document resolu-
tion of infection [14].

Advanced stages of NOE have been associated with mul-
tiple cranial nerve neuropathies. Facial nerve paralysis is
usually the first neurological disorder in NOE and it is re-
ported in about 25% of cases [15]. It represents a sign of
disease progression, but it doesn’t seem to be an indicator of
adverse prognosis [16]. Decompression is not treatment of
choice in such cases since it will not restore neural function
due to damaging of nerve integrity and replacing it with
granulation tissue. Fortunately, thanks to newer powerful
therapy, the great majority of patients experience improve-
ment or total recovery of facial nerve function.

Involvement of cranial nerves IX, X, XI, and XII is
typically in that order and represents a sign of infection
spreading to jugular foramen, presenting with symptoms
such as dysphonia or dysphagia. Further spread of the
disease, involving petrous apex, may affect cranial nerves
V and VI with signs of Gradenigo’s syndrome. Scull base
osteomyelitis secondary to malignant otitis externa is as-
sociated with multiple cranial nerve palsies in about 40%
of patients. Also, the recurrence of necrotizing infection
affects the severity of neurological presentation. It is re-
ported that four fifths of patients with recurrent NOE
suffered from facial nerve paralysis, which was twice as
often as glossopharyngeal and vagus nerves’ paralysis
concurrently, while all lower cranial nerves were involved
in 20% of patients [17]. Lower cranial nerve palsies are
significantly more likely to have a good treatment response
compared with facial nerve palsy [18]. Our patient suf-
fering from recurrent necrotizing otitis complicated with
scull base osteomyelitis had a complete resolution of all
neurological deficits. Facial nerve had the longest period
of complete functional recovery, in comparison with other
cranial nerve involved by infection.

Treatment of NOE comprises control of glycemia level,
improvement of general condition, local debridement of
granulation tissue, cleansing of external auditory canal and
aggressive antimicrobial treatment for at least six weeks.
Great effort must be taken to make accurate diagnosis and
begin with adequate treatment in early stages of the dis-
ease in order to minimize complication rate. Verim et al.
[19] found that time period of more than 30 days elapsed

between the onset of symptoms for NOE and admission to
hospital has a significant impact on patient outcome and
affects the duration of recovery.

Accurate timing of treatment suspension represents a
difficult challenge for clinicians due to possibility of re-
sidual disease in spite of clinical resolution. “’Ga or "'In-
labeled leukocyte scintigraphy combined with SPECT/CT
should be repeated every two to four weeks during the
treatment until normalization [14]. Factors that contribute
to recurrent necrotizing otitis are still to be determined,
although insufficient duration of treatment may play a
significant role.

In fungal NOE, continued treatment for more than 12
weeks with amphotericin B is recommended, but its toxic
profile has to be taken into consideration, especially in
patients with serious comorbidities [1]. It is reported that
voriconazole may be very effective agent for management
of NOE caused by Aspergillus species but its precise role in
therapeutic protocol had not still been documented [20].
Fungal infections are more invasive than bacterial forms
of the disease and require surgical intervention four times
as often, as reported by Hamzani et al. [2].

Surgical treatment has been ceded a leading role to an
aggressive antimicrobial therapy and today it is used for lo-
cal debridement, bony sequestrum removal, or incision of
abscess. In some cases, tumors of temporal bone may have
a clinical presentation similar to NOE and histopathologi-
cal analysis is mandatory to exclude the malignancy [21].

Extensive surgical approach is not usually used due to
its inability to prevent the spread of necrotizing infection;
on the contrary, it brings the risk of further progression
of the disease. On the other hand, there is a standpoint
that radical mastoidectomy should be carried out in the
majority of cases, especially if the fungi are involved as
causative factors [1]. Hyperbaric oxygen is also used as an
adjuvant treatment for malignant otitis externa, but there
is no clear evidence regarding efficiency of this kind of
treatment compared with combination of antibiotics and
surgery [22].

Despite the fact that, nowadays, clinicians are provided
with very potent antimicrobial agents and powerful diag-
nostic tools, the recurrence of malignant infection is com-
mon and mortality rate remains about 20% [17]. Study by
Soudry et al. [23] showed that five-year survival is 44% in
patients older than 70 years of age. The factors found to be
associated with high mortality are multiple cranial nerve
involvement, intracranial or scull base extension, and poor
initial treatment response.

In conclusion, necrotizing otitis externa is a danger-
ous disease with high mortality rate in immunocompro-
mised patients. Successful recovery of patients requires
early diagnosis and aggressive antimicrobial treatment.
In our case, the disease was persistent and aggressive de-
spite prolonged and extensive treatment. The estimation
was based on general condition of the patient, presenting
symptoms, blood analysis, imaging findings (CT, MR) and
swab analysis. However, our experience with conservative
therapy in combination with surgery achieved a positive
final outcome for the patient.

www.srpskiarhiv.rs ‘

317



318

Djeri¢ D. et al. Recurrent malignant otitis externa with multiple cranial nerve involvement: A case report

REFERENCES

1.

10.

11.

12.

Bovo R, Benatti A, Ciorba A, Libanore M, Borrelli M, Martini A.
Pseudomonas and Aspergillus interaction in malignant external
otitis: risk of treatment failure. Acta Otorhinolaryngol Ital. 2012;
32(6):416-9. [PMID: 23349563]

Hamzany Y, Soudry E, Preis M, Hadar T, Hilly O, Bishara J, et al.
Fungal malignant external otitis. J Infect. 2011; 62(3):226-31.
[DOI: 10.1016/}.jinf.2011.01.001] [PMID: 21237200]

Chen CN, ChenYS, Yeh TH, Hsu CJ, Tseng FY. Outcomes of
malignant external otitis: survival vs. mortality. Acta Otolaryngol.
2010; 130:89-94.

[DOI: 10.3109/00016480902971247] [PMID: 19466617]

Patmore H, Jebreel A, Uppal S, Raine CH, McWhinney P. Skull base
infection presenting multiple lower cranial nerve palsies. Am J
Otolaryngol. 2010; 31(5):376-50.

[DOI: 10.1016/j.amjot0.2009.04.001] [PMID: 20015773]

Mehrotra P, Elbadawey MR, Zammit-Maempel I. Spectrum of
radiological appearances of necrotizing external otitis: a pictorial
review. J Laryngol Otol. 2011; 125(11):1109-15.

[DOI: 10.1017/S0022215111001691] [PMID: 21846417]

Levenson MJ, Parisier SC, Dolitskz J, Bindra G. Ciprofloxacin: drug
of choice in the treatment of malignant external otitis (MEO).
Laryngoscope. 1991; 101(8):821-4.

[DOI: 10.1288/00005537-199108000-00004] [PMID: 1865729]
Guevara N, Mahdyoun P, Pulcini C, Raffaelli C, Gahide |, Castillo L.
Initial management of necrotizing external otitis: errors to avoid.
Eur Ann Otorhinolaryngol Head Neck Dis. 2013; 130(3):115-21.
[DOI: 10.1016/j.anorl.2012.04.011] [PMID: 23276814]

Jacobsen LM, Antonelli PJ. Errors in the diagnosis and management
of necrotizing otitis externa. Otolaryngol Head Neck Surg. 2010;
143(4):506-9.

[DOI: 10.1016/j.0tohns.2010.06.924] [PMID: 21225805]

Bhandary S, Karki P, Sinha BK. Malignant otitis externa: a review. Pac
Health Dialog. 2002; 9(1):64-7. [PMID: 12737420]

Le Clerc N, Verillaud B, Duet M, Guichard JP, Herman P, Kania R.
Scull base osteomyelitis: incidence of resistance, morbidity and
treatment strategy. Laryngoscope. 2014; 124(9):2013-6.

[DOI: 10.1002/lary.24726] [PMID: 24752664]

Hobson CE, Moy JD, Byers KE, Raz Y, Hirsch BE, McCall AA. Malignant
Otitis Externa: Evolving Pathogens and Implications for Diagnosis
and Treatment. Otolaryngol Head Neck Surg. 2014; 151(1):112-6.
[DOI: 10.1177/0194599814528301] [PMID: 24675790]

Vourexakis Z, Kos MI, Guyot JP. Atypical presentations of malignant
otitis externa. J Laryngol Otol. 2010; 124:1205-8.

[DOI: 10.1017/50022215110000307] [PMID: 20193102]

doi: 10.2298/SARH1606315D

20.

21.

22.

23.

. Al-Noury K, Lotfy A. Computed tomography and magnetic

resonance imaging before and after treatment of patients with
malignant external otitis. Eur Arch Otorhinolaryngol. 2011;
268:1727-34.[DOI: 10.1007/500405-011-1552-8] [PMID: 21400256]

. Courson AM, Vikram HR, Barrs DM. What are the criteria for

terminating treatment for necrotizing (malignant) otitis externa?
Laryngoscope. 2014; 124(2):361-2.
[DOI: 10.1002/lary.24093] [PMID: 24105671]

. Carfrae MJ, Kesser BW. Malignant otitis externa. Otolaryngol Clin

North Am. 2008; 41(3):537-49.
[DOI: 10.1016/j.0tc.2008.01.004] [PMID: 18435997]

. AliT, Meade K, Anari S, El Badawey MR, Zammit-Maempel |.

Malignant otitis externa: case series. J Laryngol Otol. 2010;
124(8):846-51.
[DOI: 10.1017/50022215110000691] [PMID: 20388240]

. Omran AA, El Garem HF, Al Alem RK. Recurrent malignant otitis

externa: management and outcome. Eur Arch Otorhinolaryngol.
2012; 269(3):807-11.
[DOI: 10.1007/500405-011-1736-2] [PMID: 21833561]

. Nawas MT, Daruwalla VJ, Spirer D, Micco AG, Nemeth AJ.

Complicated necrotizing otitis externa. Am J Otolaryngol. 2013;
34(6):706-9. [DOI: 10.1016/j.amjot0.2013.07.003] [PMID: 23927998]

. Verim A, Naiboglu B, Karaca C, Seneldir L, Kulekci S, Oysu C. Clinical

outcome parameters for necrotizing otitis externa. Otol Neurotol.
2014;35(2):371-6.

[DOI: 10.1097/MA0.0000000000000249] [PMID: 24448298]

Parize P, Chandeseris MO, Lanternier F, Poiree S, Viard JP, Bienvenu
B, et al. Antifungal therapy of Aspergillus invasive otitis externa:
efficacy of voriconazole and review. Antimicrob Agents Chemother.
2009; 53(3):1048-53.

[DOI: 10.1128/AAC.01220-08] [PMID: 19104029]

Crestani S, Vellin JF, Nohra O, Gabrillargues J, Kemeny JL, Gilain L,
et al. Adenoid cystic carcinoma ot the external auditory canal. Ann
Otolaryngol Chir Cervicofac. 2007; 124(6):314-7.

[DOI: 10.1016/j.a0rl.2007.03.003] [PMID: 17521599]

Philips JS, Jones SE. Hyperbaric oxygen as an adjuvant treatment
for malignant otitis externa. Cochrane Database Syst Rev. 2013;
5:CD004617.

[DOI: 10.1002/14651858.CD004617.pub3] [PMID: 23728650]
Soudry E, Hamzany Y, Preis M, Joshua B, Hadar T, Nageris BI.
Malignant external otitis: analysis of severe cases. Otolaryngol
Head Neck Surg. 2011; 144(5):758-62.

[DOI: 10.1177/0194599810396132] [PMID: 21493363]



Srp Arh Celok Lek. 2016 May-Jun;144(5-6):315-319

HOHaBl'banhe MaJIUTHO 3ana/bebe Cro/ballber yBa Ca 3aXsatakbem BULLE

KPaHWjaNHMX HepaBa: NPUKa3 6onecHuKa

Jparocnasa Hepuh'? Mumban Oonuh'2, Munow Jannhujesuh®#, Cpbucnas bnaxwnh'2, anka Monaguh?

'"YHuBep3uteT y beorpagy, MeaunumnHckn dakyntet, beorpag, Cpbuja;

2KnuHuukn ueHTap Cpbuje, KnuHuka 3a oToprHonapuHronorijy 1 Makcunodaumjanty xupyprujy, beorpag, Cpbuja;
3YHuBep3utet y MpuwtuHy, QakynTeT MEAULIMHCKIX HayKa, KocoBcka Mutposuua, Cpbuja;

“3npaBcTBeHN LeHTap, Operberbe oToprHonapuHronoruje, Kocoscka Mutposuua, Cpbuja;

>[om 3apaBsba, Cyx6a oTopuHonapuHronoruje, Bprwauka batba, Cpbuja

KPATAK CALIP>KAJ

YBop HekpoTunsmpajyhe 3anabere Crosballikber yBa je peTka,
Mafia YCNOBHO NieTanHa UHdeKLMja CnosballHer CTyLLHOT XO-
[HVKa ca WrperbeM Ha Ay6oKa MeKa TKMBa U1 KOCT, Koja MoXe
[a foBefe 10 HeKpOo3e 1 0CTEOMUjeNnTICa TEMMOPaJTHE KOCTU
1 6a3e nobarbe. OBo 0b0/bEHE je Takohe NO3HaTO Kao Manur-
HW OTUTUC 360T CBOjUX arpecUBHUX KapaKTEPUCTIKA 1 crnabor
Tepanujckor ogrosopa. PaHa AnjarHo3a npefcraBiba Texak
13a30B. [prKasyjeMo HTepecaHTaH ciyyaj HekpoTusupajyher
3ana’beba CrnosballkbEr YBa 1 AajeMo npegJiore Kako nsbehn
AMjarHOCTUYKeE 1 Tepanmjcke 3amMKe.

Mpukas 6onecHnka CefamaeceToroanilbi 60NECHUK je
UCMOJbYO 3HAKOBE MAIUTHOT OTUTICA, KOMMIMKOBAHOT Napa-
nn3om dauujanHor xueua. Cnposohere afeKkBaTHOr Aujar-
HOCTWYKOT 1 TepanmnjcKor NpOoTOKOs1a AOBENO je A0 pe3onyLuje
oborbera. Penanc manurHe nHdekumje ce jaBmo Tpy mMeceua

MpumrbeH « Received: 03/09/2015

HaKoH npeTxofHe UHdeKLumje, n3asmsajyhv GyHKLMOHANHN NC-
naj BULLe KpaHuWjanHKX XMBaLa 1 nokasyjyhn 3Hakose Tpom-
603e jyrynapHe BeHe 1 curmongHor cmHyca. CnposefeHa je
arpecrBHa aHTNOMOTCKa Tepanuja 1 XMPYPLLKO Jleyetbe, LTO
je BoBeno Ao M3y3eTHOr onopaska 6oNecHNKa 1 KoMNIeTHOr
onopasKa GpyHKLMje KpaHWjaHNX HepaBa.

3akrby4ak Manvirim otuTuc npefcTasiba 036UbHY MHOEKL M)y
ca Hen3BecHoM nporHo3om. Cymiba Ha 0Bo oborbetbe Tpebaso
61 pa noctoju y cyyajeBuma cnabor ofrosopa Ha ToNMKanHy
Tepanujy, nocebHo KoA naumjeHaTta ca npegmcnoHupajyhum
dakTopmma. CmepHMLie 3a HeKpoTu3Mpajyhu oTnTnC cnosba-
LHbEr YBa 3aCHOBaHe Ha [joKa3/Ma U Aasbe He NMocToje; cTora
61 NpoToKon Nleyetba Tpebano NpUNaroA1TV CBaKoM NaLmnjeHTy
VIHAVBUAYaNHO.

KrbyuHe peun: cnosbalutbe yBO; MHdeKLMja nceyAoMoHacoMm;
dauvjanHa napanvsa; 6asa nobarbe; ocTeOMUjeNUTUC
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