
Background	
	

        

Methodology	

•  Necro'sing	o''s	externa	(NOE)	is	a	rare,	invasive	infec'on	of	the	external	auditory	
canal	 extending	 into	 surrounding	 structures	 including	 the	 skull	 base.	 It	 typically	
occurs	in	elderly,	diabe'c	or	immunocompromised	pa'ents1.	It	 is	associated	with	
considerable	morbidity1.	P.	aeruginosa	 is	thought	to	be	the	causa've	organism	in	
more	than	90%	of	cases,	however	other	bacterial	and	fungal	pathogens	can	cause	
disease.	No	widely	accepted	diagnos'c	criteria	or	treatment	guidelines	exist1.		

Discussion	
•  This	 dataset	 is	 one	of	 the	 largest	 retrospec've	 case	 series	 of	NOE	 to	 date	 and	

confirms	the	significant	mortality	associated	with	this	condi'on.		
	
•  Whilst	 P.	 aeruginosa	 was	 the	 predominant	 pathogen	 isolated,	 a	 significant	

propor'on	of	cases	had	other	organisms	or	no	pathogen	iden'fied	and	therapy	
was	largely	empiric.	

•  The	role	of	superficial	swab	results	to	determine	an'microbial	therapy	is	unclear.	

•  Dosing	 errors	 were	 common	 and	 communica'on	 by	 the	 Infec'on	 Team	 of	
monitoring	requirements,	drug	interac'ons	and	poten'al	side	effects	associated	
with	high	dose	ciprofloxacin	was	variable.		

•  Further	 prospec've	 studies	 are	 required	 to	 stra'fy	 pa'ents’	 risk	 of	 NOE	 and	
inform	appropriate	management	regimens.		

•  We	 performed	 a	 retrospec've,	 descrip've	 analysis	 of	 the	 demographics,	 co-
morbidi'es,	clinical	management	and	outcomes	for	cases	of	NOE	diagnosed	at	the	
Oxford	Radcliffe	Hospitals	NHS	Founda'on	Trust	between	August	2013	&	March	
2018.		

•  Cases	were	defined	on	the	basis	of	radiological	and	clinical	informa'on:	
										Definite	Case:	Changes	on	Imaging	(CT	or	MRI)	OR	Cranial	Nerve	Palsy	AND			
										Clinical	Syndrome	(Pain	AND	Granula'on	'ssue)	
										Probable	Case:	Clinical	Syndrome	AND	Risk	Factors		
										Possible	Case:	Clinical	Syndrome	
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•  Eighty-eight	 pa'ents	 were	 iden'fied;	 63	 definite	 cases,	 22	 probable	 cases	 and	 3	
possible	cases.	Further	analysis	of	the	63	definite	cases	was	undertaken.		

•  Demographics:	 More	 male	 than	 female	 cases	 were	 observed	 (65%	 v	 35%).	 The	
median	age	at	presenta'on	was	84	years	(range	20-104).		

•  Co-morbidi'es:	62%	of	 cases	were	diabe'c	and	8%	had	no	 iden'fiable	 risk	 factors	
for	infec'on.		

•  Symptoms	 &	 Signs	 on	 Presenta'on:	 95%	 of	 pa'ents	 had	 pain,	 89%	 had	 aural	
discharge	 and	 95%	 reported	 hearing	 loss.	 100%	 of	 pa'ents	 had	 aural	 granula'on	
'ssue,	74%	had	an	aural	polyp	and	29%	had	a	cranial	nerve	palsy.	

•  Microbiology:	A	pathogen	was	iden'fied	on	sampling	in	67%	(42/63)	of	pa'ents.	Of	
these	cases,	P.	aeruginosa	was	 isolated	 in	81%	 (32/43).	7%	 (2/28)	of	 isolates	of	P.	
aeruginosa	 tested	 were	 resistant	 to	 ciprofloxacin.	 Other	 pathogens	 iden'fied	
included	E.	faecalis,	S.	pyogenes,	S.	aureus,	Candida	spp.	and	mixed	anaerobes.	

•  Surgical	 Management:	 11%	 of	 pa'ents	 underwent	 surgery	 for	 facial	 nerve	
decompression	(n=2),	sampling	(n=4)	and	tarsorraphy	(n=1).		

•  Specialist	infec'on	Team	consulta'on	occurred	in	89%	of	cases.		

•  The	 median	 dura'on	 of	 intravenous	 an'bio'c	 therapy	 was	 2	 weeks	 (range	
0-9.7)	 and	 the	median	 total	 dura'on	 of	 parenteral	 an'bio'c	 therapy	was	 6.3	
weeks	(range	0.9-44.9).		

•  For	 cases	 receiving	 intravenous	 an'bio'cs	 (98%),	 a	 single	 an'-pseudomonal	
agent	was	used.	

	
•  Follow	 on	 oral	 an'bio'cs	 were	 prescribed	 for	 89%	 of	 cases.	 Of	 these	 cases,	

ciprofloxacin	was	prescribed	alone	(80%)	or	in	combina'on	with	rifampicin,	co-
trimoxazole,	clindamycin	or	co-amoxiclav	(20%)	

•  Only	one	pa'ent	received	an'-fungal	therapy,	which	was	prescribed	empirically.		
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Definite	Cases	(n=63)	

An6microbial	Therapy:	Dosing	&	Monitoring		

•  Ceeazidime	and	pipercillin-tazobactam	were	inappropriately	dosed	for	age	and	
renal	 func'on	 in	 28%	 (7/25)	 and	 3%	 (1/35)	 of	 cases	 respec'vely.	 Oral	
ciprofloxacin	was	inappropriately	dosed	in	24%	(11/42)	of	cases.	

•  Of	 the	14	pa'ents	already	on	medica'ons	which	may	prolong	 the	QT	 interval,	
only	2	(18%)	had	this	medica'on	reviewed	when	ciprofloxacin	was	started.		

•  The	 Infec'on	 Team	 documented	 advice	 regarding	 QT	 monitoring,	 INR	
monitoring	 and	 poten'al	 side	 effects	 of	 tendoni's	 and	 diarrhoea	 with	
ciprofloxacin	in	14%,	66%,	18%	and	16%	of	appropriate	cases	respec'vely.		

Outcome	

•  10%	of	cases	required	readmission	for	worsening	symptoms,	all	presented	aeer	
comple'on	of	 ini'al	course	of	an'bio'cs.	There	was	no	significance	difference	
in	dura'on	of	parenteral	an'bio'cs	for	pa'ents	re-admiged	and	those	not	(6.3	
v	6.4	weeks	median.	p=0.428,	Mann-Whitney	test).		

•  1	 year	 mortality	 was	 31%	 for	 48	 pa'ents	 with	 at	 least	 1-year	 follow-up	 post	
diagnosis.	
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sedimentation rate (ESR) was identi-
fied as a helpful tool in screening for
this syndrome and monitoring
response to therapy.4,5 Computed
tomography (CT) and magnetic-
resonance imaging (MRI) scans were
shown to be useful for diagnosis and
for assessment of treatment.

Ciprofloxacin, an antipseudo-
monal antibiotic that could be admin-
istered orally, became available 
in the 1990s and ultimately sup-
planted intravenous therapy with
antipseudomonal !-lactam agents
and aminoglycosides. Unfortunately,
treatment with oral quinolones has
been threatened since their use has
become widespread and, in our
opinion, indiscriminate. In this review
we summarise the major changes in
aetiology and epidemiology of this
evolving disease and comment on
newer approaches to its management. 

Pathophysiology
Malignant external otitis is an invasive
infection of the external auditory 
canal and skull base (figure 1) 
that typically arises in the elderly
patient with diabetes mellitus. 
Most cases (86–90%) have been
reported in diabetic patients.
Pseudomonas aeruginosa is nearly
always the causative organism (>98%
of cases),4 although the administration of topical antibiotics
before culture often precludes isolation of the pathogen. Since
both ageing and diabetes mellitus are associated with
abnormalities of small blood vessels, it has been postulated that
microangiopathy in the ear canal predisposes elderly diabetic
patients to malignant external otitis.2,4 Although no direct
relation has been delineated between the degree of glucose
intolerance and disease susceptibility,4 an increased pH in
diabetic cerumen has been reported, which may contribute to
the development of malignant external otitis.6 Increasing life
expectancy and obesity may lead to a growing incidence of
diabetes mellitus and hence, malignant external otitis.

Epidemiology
The epidemiology of malignant external otitis has changed in
the past 10 years. Although it is difficult to document precisely,
it seems that this syndrome has been more frequently
diagnosed as the index of suspicion for malignant external
otitis has increased for generalist physicians. Although rare,
paediatric cases are also being seen. By contrast with adults,
children are more likely to be immunocompromised on the
basis of malignancy and malnutrition. Although no deaths
have been reported to our knowledge, children tend to be
more toxic with their illness, as illustrated by the development
of fever, leucocytosis, and P aeruginosa bacteraemia.4,7

Malignant external otitis is now being reported in patients
with AIDS.8–14 AIDS patients who develop malignant external
otitis tend to be younger than the typical elderly patient with
this invasive ear infection, and most are not diabetic. In
addition, Aspergillus fumigatus has been isolated in AIDS
patients as well as P aeruginosa. Most patients have been cured
with systemic antipseudomonal or antifungal regimens.
Although malignant external otitis seems to be uncommon in
AIDS patients, the diagnosis should be considered in any
patient who presents with painful otorrhoea that is
unresponsive to treatment regimens for simple external otitis
(ie, topical antibiotics and local debridement).

Malignant external otitis is caused by P aeruginosa in
nearly all cases. When more than one organism is recovered
on culture, the other isolates tend to represent normal skin
flora. It is important to isolate the organism from the ear
drainage before instituting therapy. If P aeruginosa has never
been isolated from the otorrhoea, then a biopsy of the bone for
culture is indicated to eliminate the possibility of malignancy
and establish the necessity for long-term antibiotic therapy. 
P aeruginosa is a Gram-negative bacterium that is ubiquitous
in water.15,16 The recovery of Pseudomonas spp on culture is
indicative of infection since pseudomonas are not a comp-
onent of normal ear canal flora. Exposure to water colonised
with pseudomonas has been shown to cause simple external
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Figure 2. Infection enters the mastoid and skull base through the fissures of Santorini. The most
frequent sites of cranial nerve involvement are the facial nerve as it exits through the stylomastoid
foramen, the glossopharyngeal, the vagus, and the accessory nerves as they exit through the jugular
foramen, and the hypoglossal nerve as it passes along the hypoglossal canal (reprinted with
permission from reference 34). 
Figure	1:	External	auditory	canal	and	surrounding	structures1.			


