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Give ears some respite from regular
microsuctioning in bisphosphonate-induced
osteonecrosis of the external ear canal

E Abelardo and M Jaramillo

ENT – Head and Neck Surgery Department, Hywel Dda University Health Board, Carmarthen, Wales, UK

Abstract

Background. This paper reports a case series of three elderly patients who were regularly
attending ENT clinic every four to six weeks for ear canal care to address chronic otitis
externa. All three patients had been taking bisphosphonate alendronic acid for years, and it
is suspected that this drug was partly to blame for the progression of their chronic ear
conditions.
Results. Some improvements were noted when the bisphosphonate was discontinued. The
regular microsuctioning, and application of topical antibiotics with steroids, provided tempor-
ary relief of symptoms. The present pandemic shut down the routine clinic and the patients
were not seen for four to five months. On latest review, it was a surprise to see that their ears
seemed to have significantly improved, with healthy re-epithelialisation.
Conclusion. It is thus believed that excessive and repeated microsuctioning in bisphospho-
nate-induced osteonecrosis of that external ear canal can delay re-epithelialisation, and grad-
ually prolonging the intervals between microsuctioning could help in overall resolution of the
disease.

Introduction

With the ageing UK population, the rise of age-related conditions such as osteoporosis is
not surprising. Bisphosphonates, acting as potent inhibitors of bone resorption, are
commonly prescribed for osteoporosis for extended periods of time. These drugs are
also prescribed for cancer-associated hypercalcaemia, bone metastasis and Paget’s dis-
ease.1 Although not explicitly mentioned in the British National Formulary as known
common/very common, uncommon, or rare/very rare side effects of alendronic acid, it
was reported in 2015, in the Important Safety Profile by the Medicines and Healthcare
products Regulatory Agency and the Commission on Health Medicine, that bisphospho-
nates can cause osteonecrosis of the mandible and external auditory canal.2

Given the rarity of bisphosphonate-induced chronic otitis externa, its management is
not well established, and even some ENT specialists are not aware of this diagnosis.3 This
case series describes our experience of three elderly patients who were suspected to have
bisphosphonate-induced osteonecrosis of the external auditory canal. We also describe
the unexpected positive outcome following delays in regular microsuctioning, caused
by the cancellation of routine ENT clinics from April to August 2020 associated with
the coronavirus disease 2019 (Covid-19) pandemic.

Materials and methods

Several elderly patients have been regularly attending the ENT clinic in a district general
hospital in West Wales for microsuctioning to address chronic ear conditions. After
excluding patients who had previously undergone ear operations, cancer treatment or pre-
vious radiotherapy in the head and neck region, and those with diabetes or immunocom-
promised conditions, three cases were identified with temporal bone osteonecrosis and a
history of prolonged bisphosphonate use. Table 1 summarises the symptoms, clinical
findings and treatment of the three elderly patients with bisphosphonate-induced osteo-
necrosis of the external auditory canal.

Case series

Case one

A 71-year-old woman had been attending the ENT clinic regularly for the aural care of
bilateral necrotising otitis externa, whereby her ear canals had exposed bony portions.
Her main symptoms were ear discharge, pain and hearing loss. She had taken alendronic
acid (70 mg per week) for at least five years for osteopenia, and had stopped in 2017. A
computed tomography (CT) scan of the temporal bone showed no sinister features. She
was being managed conservatively with microsuctioning every four to six weeks, and with
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intermittent application of topical triamcinolone acetonide,
neomycin sulphate, gramicidin and nystatin. This treatment
gave her symptomatic relief, especially from pain. The patient
was not seen for four months because of the closure of routine
clinics. When last seen recently, she was asymptomatic and the
exposed bony portion of the auditory canal had
re-epithelialised.

Case two

A 76-year-old man had been attending the ENT clinic regu-
larly for persistent, unilateral, painless ear discharge, with
areas of denuded bone in the ear canal. He had taken alendro-
nic acid (70 mg per week) for at least four years for fragility
fractures and polymyalgia rheumatica, and had stopped in
2018. He was being managed conservatively with microsuc-
tioning every four to six weeks, with the occasional application
of topical triamcinolone acetonide, neomycin sulphate, grami-
cidin and nystatin, which gave him symptomatic relief. The
patient was not seen for five months because of the closure
of routine clinics. When last seen recently, he was asymptom-
atic and the exposed bony portion of the auditory canal had
re-epithelialised.

Case three

An 83-year-old woman had complained of ear pain and dis-
charge, and had exposed bony portions with granulations in
both ear canals. Biopsies and CT scans of the temporal bone
showed no sinister features. She had been taking alendronic
acid (70 mg per week) for five to six years for osteoporosis,
and had stopped in 2016. She was managed conservatively
with microsuctioning every four to six weeks, with the intermit-
tent application of topical triamcinolone acetonide, neomycin
sulphate, gramicidin and nystatin. The patient was not seen
for four months because of the closure of routine clinics.
When last seen recently, she was asymptomatic and the exposed
bony portion of the auditory canal had re-epithelialised.

Discussion

The British National Formulary describes bisphosphonates being
absorbed onto hydroxyapatite crystals in bone, which slows
down both their rate of growth and dissolution, and the overall
effect is reduction of the rate of bone turnover.2 Furthermore,
regarding side effects of alendronic acid, the British National
Formulary lists: gastrointestinal disorders, joint swelling and ver-
tigo as common or very common; haemorrhage as uncommon;

and femoral stress fracture, oropharyngeal ulceration, photo-
sensitivity reaction and severe cutaneous adverse reactions as
rare or very rare. There are no ear-related symptoms listed as
side effects. However, in the Important Safety Profile of 2015,
the Medicines and Healthcare products Regulatory Agency
and the Commission on Health Medicine reported
bisphosphonate-induced osteonecrosis of the mandible and
external auditory canal, especially bisphosphonates given intra-
venously, and caution has been advised.

• Bisphosphonates, potent inhibitors of bone resorption, are often
prescribed for osteoporosis for extended periods

• Many specialists are unaware that prolonged bisphosphonate use can
cause external ear canal osteonecrosis

• Alendronic acid has recognised side effects, but chronic outer-ear
infection is not listed as a complication

• Bisphosphonate-induced osteonecrosis of the mandible and external
auditory canal has been reported, and caution is advised

• Conservative management of external ear canal osteonecrosis involves
debridement, regular microsuctioning, topical antibiotics and steroids

• Excessive, repeated microsuctioning with short intervals may delay
re-epithelialisation; prolonging intervals between microsuctioning could
aid disease resolution

Marx, in 2003, was the first to report bisphosphonate-induced
osteonecrosis, in a case affecting the jaws.4 Since then, several
case reports have been published. There have also been reports
of bisphosphonate-induced femur fractures.5 The recent
International Classification of Diseases (11th edition), released
in June 2018, included bisphosphonate-induced osteonecrosis
as a side effect (Mortality and Morbidity Statistics code:
FB81.2), although no specific organ was mentioned.6

Bisphosphonates inhibit the resorption of bone, leading to
an increase in calcium and mineral deposition, and a decrease
in ectopic calcification.1 This occurs via the inactivation and
reduced recruitment of osteoclasts, and the induction of osteo-
clast apoptosis. Bisphosphonates incorporate calcium into the
bone matrix, but the impaired bone turnover leads to compro-
mised bone healing, especially when the bone is exposed fol-
lowing trauma or a surgical procedure such as dental
extraction. Osteonecrosis is believed to happen when the
bone has decreased its ability to cope with the physiological
demands associated with the bisphosphonate-induced reduc-
tion of bone remodelling and blood flow.7

Bisphosphonates could either be nitrogen-containing
(i.e. alendronate sodium, pamidronate disodium, zoledronic
acid, risedronate sodium) or nitrogen-free (i.e. etidronate dis-
odium, clodronate disodium, tiludronate disodium).1 The
presence of nitrogen seems to play an important role in its tox-
icity; at least 3000 cases of bisphosphonate-induced

Table 1. Summary of symptoms, clinical findings and treatment*

Age (y)/sex Disease Substance, dose
Drug use
duration Site

Symptoms & clinical
findings Treatment

71/F Osteopenia Alendronate,
70 mg per week

5 years Bilateral Ear discharge & hearing
loss, denuded bone in
canals

Regular aural toilet,
& topical antibiotics
& steroids

76/M Fragility fracture,
polymyalgia
rheumatica

Alendronate,
70 mg per week

4 years Unilateral Painless discharge,
denuded bone in canal

Regular aural toilet

83/F Osteoporosis Alendronate,
70 mg per week

>5 years Bilateral Ear pain & discharge,
ulceration in floor of canal
with exposed bony areas

Regular aural toilet &
topical antibiotics

*For the three elderly patients with bisphosphonate-induced osteonecrosis of the external auditory canal. Y = years; F = female; M =male
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osteonecrosis of the jaws have been reported related to
nitrogen-containing forms, whilst only 10 similar cases have
been reported so far for non-nitrogen-containing bisphospho-
nates.8 In a Danish national-register-based cohort study of
131 794 patients, the risk factors associated with osteonecrosis
of the jaws included infection, intravenous bisphosphonates,
cancer and anti-cancer therapy, glucocorticoids, alcohol and
tobacco use, co-morbidities (i.e. malignancy), and dental
trauma including extraction.3

There are a few reports of bisphosphonate-related osteo-
necrosis of the ear canal, but this adverse effect is not well
recognised in the medication literature. The association of pro-
longed bisphosphonate use and ear canal osteonecrosis is not
widely known; even ENT specialists have confused this diag-
nosis with ear canal cholesteatoma, malignant otitis externa
or temporal bone malignancy.8

Management of bisphosphonate-induced ear canal osteo-
necrosis ranges from drug cessation, topical treatment, to sur-
gical debridement.9 Oral or intravenous bisphosphonate use as
a risk factor for external canal osteonecrosis is dose- and
duration-related.3

The huge benefits of bisphosphonates in the prevention of
fracture and pain control should be recognised, and if compli-
cations arise, such as osteonecrosis, a shift to non-nitrogen-
containing forms should be considered prior to complete
cessation of the medication. It is also important to note that
there is limited evidence on the benefits of bisphosphonate
use beyond three to five years, and some advocate ‘drug holi-
days’ with breaks in treatment.10

In our cases, the disease progression slowed and symptom
control was achieved following drug cessation and regular aural
toileting with topical antibiotics, although re-epithelialisation of
the denuded bony canal was minimal. As regular microsuction-
ing provided symptomatic relief, we continued to see patients
regularly, every four to six weeks. However, it appears that this
was not necessary, and may well have caused iatrogenic trauma
that hindered the re-epithelialisation process. When the patients’
ears were left for four to five months during the lockdown
period (associated with the Covid-19 pandemic) in 2020, they
recovered, and the patients remained symptomatically well. We
thus conclude that excessive and repeated microsuctioning in
bisphosphonate-induced osteonecrosis of the external ear canal
can delay re-epithelialisation, and gradually prolonging the inter-
vals between microsuctioning could aid overall resolution of the
disease.

In summary, bisphosphonates, acting as potent inhibitors
of bone resorption, are commonly prescribed for extended
periods of time. Many ENT specialists are unaware that pro-
longed bisphosphonate use may cause osteonecrosis of the
external ear canal. Thus, a full drug history should be taken
among elderly patients who present with chronic ear symp-
toms and an exposed bony ear canal. Rational use of bispho-
sphonates should be considered. Conservative management
of external ear canal osteonecrosis includes debridement, regu-
lar microsuctioning, and the application of topical antibiotics
and steroids. However, excessive and repeated microsuctioning
with short intervals may delay re-epithelialisation.
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