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Evaluation And Treatment Of 
Common Ear Complaints In The 
Emergency Department 
You are moonlighting in a small community ED with no in-house support. 
The EMS team arrives with your next patient who has been in a bar fight. 
He is intoxicated and bleeding through the gauze wrapped around his head. 
When you remove the gauze to examine the wound to his ear, you find that 
he has sustained a 5-cm laceration through the pinna. You wish you were 
back in the city where you could call facial plastics to repair this, but here in 
this ED you are on your own. How will you approach this repair?
 Meanwhile, as your tech is setting up for the ear repair, you return to 
the wailing 2-year-old in the room next door and diagnose an acute otitis 
media. The mother asks which antibiotic you will be prescribing. The child 
appears well, has only a low-grade fever, and is otherwise healthy. You won-
der whether you need to give antibiotics at this point. What factors need to 
be considered in making that decision?
 Finally, a middle-aged gentleman presents with unilateral hearing loss 
that has developed over the preceding 24 hours. When your examination 
fails to reveal cerumen impaction, you wonder what to do next and whether 
any steps should be taken tonight...

Ear complaints frequently bring patients to adult and pediatric 
emergency departments (EDs). Although rarely life-threat-

ening, these disorders have a significant impact on the patient’s 
daily life. The emergency clinician needs to be able to distinguish 
complaints that need immediate evaluation and treatment in the 
ED from those that are best handled by the primary care clinician 
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area of otitis media (OM) and less strong on the 
topics of tinnitus and sudden hearing loss. Three 
sets of guidelines related to topics relevant to 
emergency practice that were published by major 
medical societies and several other guidelines from 
individual hospital systems were identified. (See 
Table 1.) None of these guidelines were written by 
an emergency medicine society. All were evidence-
based reviews of the current literature and were 
guided by preset criteria for levels of evidence. 
Each delivered recommendations on a scale rang-
ing from “strong recommendation” to “recom-
mendation” to “option” to “no recommendation” 
and did so using an evidence grading scale from A 
(multiple RCTs) to D (case reports, expert opinion). 
For a review and comment on the 2006 guideline 
on otitis externa from the American Academy of 
Otolaryngology-Head and Neck Surgery Founda-
tion (AAO-HNSF), see EM Practice Guidelines Update 
November 2009 issue, which is available online at 
www.ebmedicine.net/EMPGU. 

 Epidemiology

Ear pain (otalgia) is a common presenting complaint 
in the ED, accounting for nearly 1 million visits in 
2006 by children under age 15.1 In children (the 
vast majority of cases in which ear pain is the chief 
complaint), the most common diagnosis will be acute 
otitis media (AOM). In a small case series involving 
Israeli children, AOM was found to be an occasional 
cause of fever of unknown origin.2 In adults, otal-
gia is less common, with an annual incidence of far 
less than 1%.3 Nevertheless, the potential for com-
plications in adults with undiagnosed ear disease 
is enough to warrant examination of the ears in 
all patients who present with otalgia, as well as in 
comatose or demented elderly patients with fever of 
unknown source. 
 Otitis externa (OE), also commonly referred to as 
“swimmer’s ear,” is an infection of the external audi-
tory canal. It is defined by the AAO-HNS as gener-
alized inflammation of the external ear canal with 

or in an otolaryngologist’s office. This review will 
cover 4 common complaints involving the ear: 
pain (otalgia), hearing loss, tinnitus, and trauma.

 Critical Appraisal Of The Literature

An Ovid MEDLINE® (www.ovid.com) search of 
the literature on emergencies of the ear was under-
taken, using the following search terms: acute otitis 
media, otitis media with effusion, otitis externa, otalgia, 
hearing loss, tinnitus, foreign body, herpes zoster, and 
trauma in conjunction with the terms ear, diagno-
sis, treatment, epidemiology, microbiology, acute, and 
emergent. The search was limited to literature in 
English that reported on clinical trials, randomized 
controlled trials (RCTs), practice guidelines, meta-
analyses, and review articles published within 
the last 10 years. Other sources queried included 
the Cochrane Library and the National Guideline 
Clearinghouse (www.guidelines.gov). The search 
initially yielded 335 articles, the titles and abstracts 
of which were reviewed for relevance, and was 
then extended to include the relevant references 
cited in articles identified. Analysis of data was 
weighted according to the strength of each study, 
with greater emphasis placed on well-conducted 
RCTs and on professional society guidelines, and 
less value placed on case reports and retrospective 
studies. Evidence on which to base recommenda-
tions varied by topic; it was particularly rich in the 

Table 1. Recent Practice Guidelines 
Regarding Ear Complaints

Professional society Title

AAP, AAFP Diagnosis and Management of Acute 
Otitis Media; May 200412

AAO-HNSF Clinical Practice Guideline: Otitis Media 
With Effusion; May 200424

AAO-HNSF Clinical Practice Guideline: Acute Otitis 
Externa; April 20064

Abbreviations: AAFP, American Academy of Family Physicians; AAO-
HNSF, American Academy of Otolarynology-Head and Neck Surgery 
Foundation; AAP, American Academy of Pediatrics.
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external auditory meatus to the tympanic membrane 
(TM). The malleus is adherent to the TM, and its 
umbo (knob) can often be seen in the center of the 
TM, with a light reflex emanating anteroinferiorly. 
The malleus is the first in a series of 3 small ear 
bones (ossicles) that connect the TM to the oval win-
dow of the inner ear via the incus and stapes. The 
incus may be visualized superiorly. The function of 
the TM is to convert air-conducted sound waves into 
bone conduction via the ossicles. Next, the oval win-
dow begins the process of converting sound from 
bone conduction to neural conduction. This process 
is the basis of the hearing tests described on page 7. 
 The eustachian tube connects the middle ear with 
the nasopharynx and serves as a pressure equalizer. 
Normally it is closed, but it opens during swallow-
ing and yawning. In children, this tube is shorter and 
more steeply angled than in adults. Because the naso-
pharyngeal bacterial flora may more easily enter the 
middle ear in children, they have a higher incidence 
of OM. The eustachian tube is similarly implicated in 
the relationship between OM and upper respiratory 
infections, since nasopharyngeal swelling leads to 
congestion of the tube, increased negative middle ear 
pressure, and an accumulation of pathogens.8 

 Etiology 

Otalgia
Complaints of ear pain can reflect a variety of dis-
orders. Infections of the external or middle ear are 
frequent causes of pain, as are trauma to the ear and 
foreign bodies lodged within it. Because the ear is 
innervated by sensory afferents from cranial nerves 
V, VII, IX, and X, and the cervical plexus, a variety 
of head and neck diseases can manifest as referred 
pain to the ear. Among many others, these diseases 
include temporomandibular dysfunction, dental dis-
ease, parotitis, pharyngitis, tonsillitis, and head and 
neck cancer. In one study of 500 patients with ear 
pain in non-ED settings, 28% of the cases were due 
to secondary, or referred, otalgia.9 A full discussion 

or without involvement of the pinna or tympanic 
membrane. Otitis externa is more common in per-
sons living in warmer climates with higher humidity 
and in those with increased exposure to swimming 
pools.4 The actual incidence of OE in children and 
adults has not been determined. 
 Although data on the incidence of tinnitus and 
of hearing loss as chief complaints in the ED are 
also lacking, in the authors’ experience these are 
uncommon presenting symptoms. Tinnitus is the 
perception of sound (such as ringing) in the ears or 
head not attributable to any external noise.5 Adults 
between the ages of 40 and 70 are most likely to 
report symptoms, although all ages can be affected, 
including children.6 

 Anatomy Of The Ear

A review of the anatomy of the ear is crucial in un-
derstanding and accurately describing the findings 
on examination. (See Figures 1 and 2.) The external 
ear, also known as the pinna or auricle, is com-
posed of an outer rim (the helix) and an inner rim 
(the antihelix). The helix terminates in a crus just 
superior to the external auditory meatus and the 
antihelix terminates in superior and anterior crura, 
which form the boundaries of the triangular fossa 
along with the helix. The scapha is the furrow be-
tween the helix and antihelix, and the concha is the 
depression surrounded by the antihelix. It is crucial 
to remember that the cartilage of the ear, like all 
cartilage, is avascular and derives its nutrition from 
the surrounding perichondrium. If separated from 
this supply (eg, by trauma or auricular hematoma), 
the cartilage is at risk for infection, erosive chondri-
tis, and necrosis.7 
 Inspection of the middle ear will first reveal the 
skin-lined external auditory canal coursing from the 

Figure 1. Anatomy Of The  External Ear

Reprinted with permission from Jeffrey Siegelman, MD.

Figure 2. Normal Left Tympanic Membrane 
As Viewed Through An Otoscope

Reprinted with permission from eMedicine.com, 2008. Available at: 
http://emedicine.medscape.com/article/859316-overview.
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theories have been proposed to explain idiopathic 
SSHL. Although each seems to offer some level of 
plausibility and insight, none accounts for all cases. 
A viral etiology is often proposed, based on the as-
sociation between certain congenital viral infections 
and deafness. Sudden sensorineural hearing loss 
has been compared to the sudden presentation of 
facial palsy due to viral infection of the facial nerve. 
Vascular disruption has also been proposed, since 
ischemic events affecting the auditory pathway have 
been described. Sudden deafness has been reported 
in patients with vertebrobasilar ischemia, but it is 
uncommon and rarely, if ever, presents without 
other neurologic symptoms. One review of a reg-
istry of 685 patients with vertebrobasilar ischemia 
found sudden deafness in 6%, and all had vertigo 
or other neurologic symptoms.16,17 Rupture of the 
intracochlear membrane has been suggested as a 
third possible cause. Finally, an autoimmune process 
is possible; sensorineural hearing loss is known to 
be associated with autoimmune diseases such as 
Wegener’s granulomatosis.18   

Tinnitus
The mechanism underlying tinnitus is not well-un-
derstood. Hypothesized etiologies include damage 
to cochlear hair cells that causes them to discharge 
repeatedly, hyperactive auditory nerve fibers or 
brainstem nuclei, and a decrease in the usual sup-

of these entities is beyond the scope of this article, 
but a careful and thorough physical examination 
should be conducted to find these more surreptitious 
causes in the patient who presents with ear pain but 
whose ear examination is normal. 

Acute Otitis Media
According to a systematic review of the literature 
published in 1994, bacterial pathogens that com-
monly cause AOM include Streptococcus pneumoniae, 
Moraxella catarrhalis, and Haemophilus influenzae.10 
No similar studies were identified subsequent to 
the widespread use of the H influenzae type B vac-
cine. Some data suggest that antibiotic sensitivities 
may be changing as routine vaccination schedules 
change. One well-conducted prospective study of 
antimicrobial sensitivities reported that S pneumoniae 
isolates were becoming increasingly sensitive to 
penicillin as vaccination against infections with S 
pneumoniae became more prevalent.11 Numerous vi-
ruses also are known to cause AOM and are present 
in respiratory secretions in up to 75% of cases.12

Otitis Externa
The cause of OE is multifactorial and is often related 
to excessive cleaning of the ears and removal of 
the cerumen that normally acidifies the canal and 
provides a barrier to infection. Similarly, excessive or 
prolonged exposure of the ears to water, the use of 
hearing aid molds, and the excessive use of earbud 
headphones have been associated with OE. 
 Common bacterial causes of OE include infections 
with Staphylococcus aureus and Pseudomonas aeruginosa, 
the latter organism being involved in the preponder-
ance of cases of malignant OE. Fungal organisms are 
also involved in up to 10% of cases13; Candida and As-
pergillus were found to be the most commonly cultured 
organisms in one retrospective study of ear cultures 
performed on 166 patients with OE.14 Otomycosis is 
more prevalent in tropical and subtropical climates, 
but it can also occur after prolonged water exposure or 
occasionally following application of topical antibiotics 
for persistent bacterial OE.15

 Malignant OE is an unusual and aggressive form 
of the disease that generally occurs in elderly, dia-
betic, or immunocompromised patients. It presents 
with excruciating pain and granulation tissue in the 
ear canal. If left untreated, it can spread to become 
skull-base osteomyelitis, meningitis, or encephalitis, 
with facial nerve paralysis as an early sign.  

Hearing Loss 
A common cause of sudden atraumatic hearing 
loss that brings a patient to the ED is mechanical 
obstruction such as cerumen or foreign body impac-
tion. When these possibilities have been excluded, 
one must consider the diagnosis of sudden senso-
rineural hearing loss (SSHL). (See Table 2.) Several 

Table 2. Differential Diagnosis Of Sudden 
Hearing Loss

Conductive (most common)
Cerumen impaction
Foreign body
Otitis media with effusion
Acute otitis media
Otitis externa

Trauma
Temporal bone fracture
Shearing of cranial nerve VIII
Ossicle dislocation
Barotrauma/blast injury 
Tympanic membrane perforation 

Inflammatory
Sarcoidosis
Wegener granulomatosis

Vascular
Stroke
Radiation vasculitis

Idiopathic

Adapted from Krishnan A, et al. CT arteriography and venography in 
pulsatile tinnitus: preliminary results. AJNR. 2006;27(8):1635-1638.
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no specific considerations in the literature regard-
ing aeromedical transport for emergencies of the 
ear, this option might be considered in the event of 
an amputation when the ED is remote from a center 
with reconstructive surgery capabilities. When en-
countering a patient in the field whose injury is not 
apparent, the ear may provide important historical 
clues to the cause. For example, hearing loss in the 
setting of a blast injury could indicate TM perfora-
tion, while tinnitus in a hypotensive patient could be 
a manifestation of severe anemia. 

 ED Evaluation

The vast majority of urgent diagnoses of external ear 
or middle ear complaints can be reliably made based 
on the history and physical examination alone. Unlike 
many other common ED complaints, emergent imag-
ing and more sophisticated testing are rarely warrant-
ed, with a few exceptions noted below. The history 
and physical examination should focus on both the 
ear itself and other structures that could be the cause 
of referred pain or other symptoms to the ear.

History
The history will be guided by the complaint. For 
patients who present with otalgia, as with other 
complaints of pain, a description of time of symp-
tom onset, quality, radiation, severity, and modify-
ing factors will be helpful. For instance, in distin-
guishing AOM from otitis media with effusion 
(OME), the time of onset will be a deciding factor, 
with pain beginning suddenly and early in AOM 
and late (if at all) in OME.12 Associated symptoms, 

pressive effect of the auditory cortex on tonic 
neuronal activity. Patients most commonly report 
tinnitus in the setting of noise-induced hearing loss 
or in presbycusis, the gradual decrease in the ability 
to hear high-pitched sounds, which is associated 
with aging.6 Not surprisingly, tinnitus has been 
noted in veterans of recent military activity in Iraq 
after TM perforation from close-range blasts.19 For 
the emergency clinician, the most important causes 
are aspirin overdose and those conditions in which 
turbulent blood flow causes pulsatile tinnitus. In up 
to 40% of cases with pulsatile tinnitus, computed 
tomography (CT) identified the etiology, which 
includes carotid artery dissection and arteriovenous 
malformation.20 The differential diagnosis of tinnitus 
can be divided into subjective and objective types. 
(See Table 3.) The former is experienced by the pa-
tient but cannot be heard by the examiner, whereas 
the latter can be heard by both.

 Prehospital Care

Most complaints isolated to the ear will not require 
emergent transportation to the hospital, although 
EMS personnel may encounter trauma victims with 
injuries to the ear or patients with vertigo whose 
symptoms are too severe to allow them to transport 
themselves. The literature offers no specific recom-
mendations for how to handle auricle amputations; 
therefore, the standard procedures that apply to 
any amputation should be followed, with control 
of bleeding at the proximal site and transport of the 
severed part wrapped in sterile gauze and placed 
indirectly on an ice-water bath. Although there are 

Table 3. Causes Of Tinnitus
Type Cause(s) Characteristics

Subjective tinnitus

Otologic Noise-induced hearing loss, presbycusis, otosclerosis, 
otitis, impacted cerumen, Ménière disease

Variably described as ringing, buzzing, cricket-
like, hissing, whistling, and humming. Most often 
high-pitched  

Neurologic Head injury, MS, whiplash, vestibular schwannoma

Infectious AOM, sequelae of Lyme disease, meningitis, neurosyphilis

Drug-related Aspirin, NSAIDs, aminoglycosides, loop diuretics, chemo-
therapy (eg, platinums and vincristine)

Other TMJ dysfunction

Objective tinnitus

Pulsatile Carotid artery stenosis, anemia, AVM, vascular tumors, 
carotid dissection, atherosclerosis, valvular heart disease 
(aortic stenosis)

Pulsing sensation concurrent with cardiac cycle 

Muscular Palatal myoclonus, stapedius or tensor tympani spasm, 
patulous eustachian tube

Clicking or low-pitched buzzing

Abbreviations: AOM, acute otitis media; AVM, arteriovenous malformation; MS, multiple sclerosis; NSAIDs, nonsteroidal anti-inflammatory drugs; 
OM, otitis media; TMJ, temporomandibular joint.

Adapted from Lockwood AH, et al. Tinnitus. N Engl J Med. 2002;347(12):904.
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tion, and the mastoid process is percussed to elicit 
any signs of tenderness.
 In performing otoscopy, the clinician should 
select the largest speculum that will fit in the 
external auditory meatus; this is especially true 
when AOM is suspected, because a good seal is 
needed in order to perform pneumatic otoscopy. 
The emergency clinician should ensure that all 
otoscopes are properly maintained; in one pro-
spective study of 221 otoscopes, nearly half were 
not in proper working condition22 — clearly a 
barrier to proper examination. To straighten the 
canal, the emergency clinician retracts the pinna 
superiorly and posteriorly. When examining 
children, the hand holding the otoscope should 
be stabilized against the child’s head so that if the 
child moves, the otoscope and examiner’s hand 
move with him. A focused examination beyond 
the ear should be performed as indicated, keep-
ing in mind that systemic disease can present 
with complaints of the ear, and that pain may be 
referred from multiple cranial nerves to the ear. 
 In evaluating a patient for AOM, the diagnosis is 
made by identifying a middle ear effusion and signs 
of inflammation on otoscopy. A bulging TM, de-
creased or absent movement of the TM, or an air-fluid 
level behind the TM signify a middle ear effusion, 
and the presence of otorrhea and AOM also suggests 
perforation. Although the effusion can also be diag-
nosed by tympanocentesis, there are no reports in the 
literature to support this practice in the ED. The use 
of pneumatic otoscopy to assess TM mobility, howev-
er, is strongly recommended by the AAP. If available, 
portable tympanometry is very helpful.
 To perform pneumatic otoscopy, a rubber bulb 
attached to the otoscope is used to insufflate air 
into the ear canal and is then rapidly withdrawn. A 
normal eardrum will be seen to move easily upon this 
maneuver whereas no movement will be seen when 
an effusion is present. Inflammation of the middle ear 
is indicated by erythema of the TM or distinct otalgia 
that clearly originates in the ear and interferes with 
the patient’s normal activity or sleep.12 Drainage gen-
erally signifies the presence of a perforation, although 
visualization of the perforation may be difficult. One 
review noted that when results of several studies 
were pooled, the presence of abnormal color, position, 
and mobility of the TM yielded a positive predictive 
value for AOM of greater than 83%.23 Once the diag-
nosis of AOM has been made, the examiner should 
search for complications by checking all cranial 
nerves, palpating the mastoid process for tenderness, 
and observing the pinna for proptosis. 
 It is important to differentiate AOM from ery-
thema of the TM normally seen in a crying child and 
from OME. The former is less intense than the ery-
thema associated with inflammation and will remit 
as the child calms down; the latter presents with the 

including dizziness, otorrhea, hearing loss, tinni-
tus, rhinorrhea, or other more anatomically distant 
complaints, are helpful.  
 Acute otitis media is diagnosed based solely on 
the history and physical examination. The American 
Academy of Pediatrics (AAP) states that the diag-
nosis of AOM requires an acute onset of symptoms, 
the presence of a middle ear effusion, and signs and 
symptoms of middle ear inflammation.12 Presenting 
signs and symptoms include rapid onset of otalgia 
(commonly manifesting among nonverbal children 
by ear-pulling), irritability, fever, and — at times — by 
otorrhea. These are often accompanied or preceded 
by rhinorrhea, cough, or nasal stuffiness, making it 
difficult to differentiate AOM from a viral infection of 
the upper respiratory tract based on the history alone. 
 Otitis externa is diagnosed based on a history of 
rapid onset of symptoms over 48 hours. According 
to a 1992 prospective study of 48 patients, present-
ing symptoms included otalgia (70%), itching (60%), 
or aural fullness (22%). Hearing loss was present in 
only a minority of cases (32%).21

 Foreign bodies in the ear come in many variet-
ies, from beads to vegetable matter to insects. It is 
important to establish from the history what object 
was inserted and when, and whether any attempts 
were made previously to remove the object, since 
this information will guide the emergency clinician 
in deciding whether and how to attempt retrieval.
 With hearing loss, the history should include 
the rapidity of onset, duration, and degree, as well 
as whether the deficit is confined to one ear or both 
ears. Considering that this presentation could be an 
isolated stroke, the patient should be queried about 
vascular risk factors.
 Evaluation of tinnitus begins by differentiating 
objective tinnitus (real sounds that can be heard by 
the examiner with a stethoscope placed close to the 
patient’s head and neck6) from subjective tinnitus 
(the perception of sound in the absence of a real 
acoustic stimulus). The causes of each type of tin-
nitus are listed in Table 3, page 5. The history should 
focus on characterizing the sound the patient hears; 
its onset, duration, pitch, and associated symptoms; 
and its effect on the patient’s daily life. A medica-
tion history is essential, since this may identify the 
offending agent and may indicate toxic ingestion, as 
in the case of aspirin overdose.
 When interviewing a patient who has suffered 
trauma to the ear, the most important historical data 
to obtain are a good description of the event and 
tetanus vaccination status. 

Physical Examination
As for all patients, an examination of any complaints 
involving the ear begins with an assessment of vital 
signs and general appearance. Focusing on the ear, 
the pinna is inspected for signs of trauma or infec-
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the fingers together beside each ear or whispering 
numbers and asking the patient to repeat them. 
Then ask the patient to hum and indicate whether 
the sound is louder in one ear. For conductive hear-
ing loss, humming will lateralize to the affected ear. 
For sensorineural hearing loss, humming will be 
heard more loudly in the unaffected ear.26 
 For patients complaining of either tinnitus or 
sudden hearing loss, a full neurologic examination 
is indicated to search for a central source for the 
symptoms. It should be noted that an ischemic event 
along the auditory pathway has not been clearly 
shown to present as sudden SSHL in isolation (ie, 
without vertigo or other neurologic deficits), and 
there have been no such cases in the authors’ collec-
tive experience.

 Diagnostic Studies 

Only a few patients who present with ear complaints 
will require diagnostic testing in the ED. The ma-
jority can be diagnosed and treated based on their 
history and physical examination alone, or they can 
safely be discharged for outpatient evaluation. 

Imaging
According to a 1976 retrospective study of 1220 cases 
of SSHL cited in a 2008 review, a retrocochlear etiol-
ogy is present in only 1% of patients with SSHL.26 
Consequently, radiologic studies will rarely be indi-
cated unless specifically recommended after consul-
tation with an ear, nose, and throat (ENT) specialist. 
Patients who present with sensorineural hearing loss 
of sudden onset whose present and past medical his-
tory includes vascular disease or risk factors should 
be evaluated for a possible ischemic event. Magnetic 
resonance imaging (MRI) is recommended; however, 
treatment should not be delayed if MRI is not imme-
diately available.26 If the patient has isolated hearing 
loss with no associated neurologic signs or symp-
toms and an otherwise reassuring history, imaging 
can be safely delayed until outpatient follow-up 
with an ENT specialist.
 Similarly, for patients with tinnitus and other 
neurologic findings that raise concern about pos-
sible stroke, neuroimaging is indicated. Imaging will 
detect the cause of pulsatile tinnitus approximately 
40% of the time. Computed tomography (CT) of 
the head and neck with intravenous (IV) contrast 
appears to be the test of choice,27,28 based on a recent 
prospective study of 16 patients29 and a retrospective 
study of 54 patients with pulsatile tinnitus.30

Blood Tests 
For patients who present with tinnitus, it is reason-
able to consider aspirin toxicity as well as high-
output states such as anemia and hyperthyroidism. 
Consideration should be given to obtaining aspirin 

same findings as in middle ear effusion but lacks the 
symptomatology and inflammation required for the 
diagnosis of AOM.24 
 As for the outer ear, the most classic physi-
cal finding in OE is pain with traction on the pinna 
and pressure on the tragus. Other signs of ear canal 
inflammation include tenderness of the pinna and/
or tragus, diffuse ear canal edema and/or erythema, 
as well as lymphadenitis, TM erythema, or surround-
ing cellulitis, with or without otorrhea.4 In the patient 
with otomycosis, discharge (otorrhea) may be pres-
ent, and otologic microscopy (although not available 
in most EDs) may reveal dirty white or gray debris 
sprouting hyphae (in candidal infections) or a plug 
dotted with black- or rust-colored spores found in 
Aspergillus infections.15 The physical examination can 
also differentiate between several other infectious 
and inflammatory conditions of the outer ear includ-
ing auriculitis and polychondritis, with important 
consequences for treatment. Early malignant OE may 
appear similar to acute OE on examination, and it 
should be suspected in diabetic and immunocompro-
mised patients, especially when pain is severe or in 
the case of any cranial nerve deficits. 
 Objects placed in the ear can cause significant 
discomfort due to local irritation, injury to the TM, 
infection, or any combination of these. In evaluating 
a reported foreign body in the ear, the emergency 
clinician should proceed with otoscopy, making note 
of the type of object, its location in the external audi-
tory canal, and any injury to the wall of the external 
auditory canal or the TM that might have occurred 
prior to the examination. In children, be sure to 
make a thorough search for possible foreign bod-
ies elsewhere (eg, contralateral ear, nares), since the 
finding of multiple simultaneous foreign bodies has 
been reported.25 
 The evaluation of a patient with sudden loss of 
hearing should begin with a careful physical exami-
nation, paying special attention to the identifiable 
causes listed in Table 2, page 4. Standard Rinne 
and Weber tests of hearing loss may be useful. 
For the Rinne test, a vibrating 512-Hz tuning fork 
is placed on the mastoid process, assessing bone 
conduction, and then in front of the ear, assessing 
air conduction. Normally, the patient will be able to 
hear the latter sound louder, since air conduction is 
better than bone conduction. Next, to perform the 
Weber test, the vibrating tuning fork is placed on 
the center of the forehead and the patient is asked 
whether he perceives the sound on a particular 
side. Sound will lateralize to the affected ear in 
conductive hearing loss and away in sensorineural 
loss. If possible, arrange an audiologic evaluation 
before treatment to establish a baseline for later 
comparison by the otolaryngologist. One author 
recommends the following as a convenient bedside 
assessment of hearing: test the hearing by rubbing 
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to date have not included enough patients to reli-
ably exclude the possibility of a small increase in 
these rare outcomes.34,35 One retrospective study of 
2,622,348 children in Great Britain’s national general 
practice database suggested that it would be neces-
sary to treat nearly 5000 cases of OM to prevent a 
single case of mastoiditis. This study did not address 
whether the effect of delaying antibiotic therapy (as 
suggested by the wait-and-see approach) would be 
similar to the effect of omitting it altogether.36

 If antibiotics are prescribed, amoxicillin (80-90 
mg/kg/day in 2 doses by mouth) is the recommend-
ed first-line therapy, although standard therapy 
should be tailored to local resistance patterns. (See 
Table 4.) The results of studies on duration of ther-
apy are variable but point to a benefit with 10 days 
of therapy in children younger than 5 years of age 
and for those with severe disease, and 5 to 7 days 
in others.37-40 If the patient fails to respond within 2 
to 3 days, the diagnosis should be reconsidered or 
the antibiotic strategy altered. Ceftriaxone (50 mg/
kg/day IV or intramuscularly for 3 days) can be 
used if oral antibiotics cannot be tolerated. The AAP 
makes no specific recommendation to modify the 
antibiotic regimen for children with tympanostomy 
tubes. While a well-performed Canadian review of 
6 randomized controlled trials determined that chil-
dren with tympanostomy tubes and AOM should 
be treated with topical quinolone drops and steroids 
instead of oral antibiotics,41 the practice at the au-
thors’ institution is to use both topical and systemic 
antibiotics, pending further evidence to the contrary. 

Otitis Media With Effusion
Otitis media with effusion does not require antibi-
otics or other emergency treatment. According to 

serum levels, hemoglobin levels, and thyroid func-
tion tests, based on the patient’s presentation.  

 Treatment

Otalgia
Otitis Media
Acute Otitis Media 
The treatment of AOM begins by managing the 
patient’s pain — a “strong” recommendation by the 
AAP.12 Remedies such as acetaminophen and ibu-
profen are commonly used, although a randomized 
controlled trial of 219 children showed only a trend 
toward efficacy for either of these analgesics versus 
placebo.31 Topical lidocaine drops were shown to be 
effective in one study,32 as is true for other topical 
anesthetics, although these can, at times, compli-
cate follow-up evaluations. There is scant literature 
regarding the use of stronger (ie, opiate) analge-
sics, so clinical judgment and an assessment of an 
individual patient’s likely risks of harm and benefit 
must guide treatment choices for those with moder-
ate to severe pain. There are few data to support the 
use and effectiveness of various home remedies or 
homeopathic and naturopathic agents.12,33 

 The decision to treat AOM with antibiotics is 
currently an area of some controversy. The AAP gives 
an “option” level of support to the “wait-and-see” 
strategy in which patients are given a prescription to 
take home but are advised to defer taking the anti-
biotic unless symptoms persist for 48 to 72 hours.12 
Implementation of this strategy in children between 
6 months and 2 years of age is limited to healthy chil-
dren with less-severe illness (fever < 39°C [102.2°F] 
and mild otalgia) and an uncertain diagnosis of AOM. 
Using this strategy for children older than 2 years 
of age, initial antibiotic treatment is only necessary 
when symptoms are severe at presentation and the 
diagnosis of AOM is certain; all others may be treated 
with a “wait-and-see” approach. 
 The strongest support for this strategy comes 
from one well-designed study of 283 patients 2 
months to 12 years of age who were randomly as-
signed to either the wait-and-see prescription or a 
standard prescription.34 It showed that the decrease 
in the number of prescriptions filled did not lead to 
an increase in fever, otalgia, or unscheduled visits 
for medical care. In addition, a meta-analysis by 
the Agency for Healthcare Research and Quality 
(AHRQ) demonstrated antibiotic therapy’s relative 
lack of usefulness by reporting that the number of 
patients that needed to be treated to avoid 1 clini-
cal failure was 8.35 In all cases, the provider must be 
able to communicate with parents so they can obtain 
medication conveniently, if necessary.
 The observation strategy has not been shown 
to be associated with any significant increase in the 
risk of meningitis or mastoiditis, although studies 

Table 4. Antibiotic Therapy In Acute Otitis 
Media

First-line therapy:
Amoxicillin 80–90 mg/kg/day in 2 doses

If patient is allergic to penicillin:
Moderate allergy:

Cefdinir 14 mg/kg/day in 1-2 doses
Cefpodoxime 10 mg/kg/day in 1-2 doses
Cefuroxime 30 mg/kg/day in 2 doses

Severe allergy: 
Azithromycin 10 mg/kg/day on day 1, then 5 mg/kg/day for 4 days

For moderate to severe otalgia, with temperature > 39ºC (102.2ºF), 
or persistent symptoms:

Amoxillin–clavulanate 90 mg/kg/day in 2 doses

For patients with tympanostomy tubes:
Ciprofloxacin/dexamethasone 4 drops in the affected ear 2 times per 

day for 7 days
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cious, including antiseptics and both quinolone and 
nonquinolone antibiotics, with or without steroids. The 
authors’ practice is to use a neomycin–polymyxin B–
hydrocortisone solution when there is no TM perfora-
tion or granulation tissue; if there is any concern about 
TM perforation, fluoroquinolone drops can be used to 
avoid the ototoxicity associated with neomycin. 
 There is no evidence to support the use of 
systemic antibiotics in the management of uncompli-
cated OE. However, a survey of current practice in the 
US showed that up to 40% of cases of OE are treated 
both orally and topically and often with antimicrobi-
als that do not cover Staphylococcus and Pseudomonas, 
the most common organisms in OE.48 Based on level 
B evidence, the AAO–HNS recommends that therapy 
be altered for patients with diabetes, HIV infection, or 
immunocompromise, and a nonintact TM (eg, tympa-
nostomy tubes, history of radiotherapy), because their 
risk for malignant OE or ototoxicity is greater. In these 
patients, concurrent administration of systemic and 
topical antibiotics would be appropriate.
 One issue with topical drug delivery is that 
in OE, the ear canal is often blocked, necessitating 
removal of any foreign material, aural toilet, wick 
placement, or all 3. Aural toilet is performed with 
suction or with tepid water, saline, or hydrogen per-
oxide. A wick is inserted using bayonet forceps if a 
significant amount of canal edema obscures visual-
ization of most of the tympanic membrane. A wick 
can be fashioned out of polyvinyl acetal polymer, 
ribbon gauze, or a rolled 2- by 2-inch piece of gauze, 
cut to size. Before placement, the wick is saturated 
with a topical antibiotic/steroid suspension such as 
ciprofloxacin/dexamethasone. Neomycin is avoided 
here, as in other cases in which TM disruption is 
suspected or confirmed (ie, perforation or tympa-
nostomy tube), because visualization of the TM is 
difficult. (See Table 6.) 
 After 2 to 3 days, the patient should be reas-
sessed by his or her physician or otolaryngologist.47 
Based only on expert opinion, swimmers are often 
advised to abstain from water exposure for 7 to 10 
days. Similarly, people who wear hearing aids or 
earplugs thought to be the cause of OE should also 
be advised to abstain until symptoms improve.4 
 Malignant OE is a life-threatening emergency, 
and when it is suspected, emergent ENT consulta-
tion should be obtained for confirmation and further 
evaluation. 

the AAP, a review of multiple cohort studies by the 
AAO–HNS supports 3 months of monitoring before 
treatment, corroborated by level B evidence. The 
AAO–HNS also found that multiple randomized 
controlled trials showed no benefit from the use of 
antihistamines or decongestant therapy. Children 
and adults should therefore be reassured and re-
ferred to their pediatricians or primary care provid-
ers.24 Frequently, patients with OME are advised not 
to fly or dive, but a small study of 171 patients with 
OME and other conditions that chronically affect 
middle ear pressures showed that none suffered 
barotrauma during air travel.42 Tympanostomy 
tubes are the first-line surgical therapy for persistent 
OME or OME in patients at high risk. (See Table 5.) 

Otitis Externa
Otitis externa is managed primarily with gentle 
cleaning, suctioning of debris from the ear canal, 
and, most often, topical antibiotics and analgesics. 
Mild-to-moderate pain is most often controlled with 
oral nonsteroidal anti-inflammatory drugs (NSAIDs) 
or acetaminophen but can sometimes become severe 
enough to require opiates. 
 Topical antimicrobial therapy is the first-line 
treatment for diffuse, uncomplicated OE without 
significant swelling of the ear canal. Meta-analyses 
by the AAO–HNS of 2 early trials of topical therapy 
versus placebo showed that only 2 patients needed 
to be treated to achieve 1 cure.44,45 Choosing which 
antibiotic to use depends on local practice, since 
studies have not identified any particular agent that 
is clearly more efficacious or has a better side effect 
profile,4 but the choice should provide coverage 
for staphylococcal and pseudomonal infections. A 
systematic review of 18 trials revealed no difference 
in the clinical outcome with an antiseptic (such as 
acetic acid) versus an antibacterial (such as an ami-
noglycoside) or with a steroid plus an antimicrobial 
versus an antimicrobial alone, although it did show 
benefit with an antimicrobial plus a steroid over 
a steroid alone.4,46 Steroids do seem to reduce the 
duration of pain and itching.47

 In summary, for uncomplicated OE, multiple op-
tions for topical treatment appear to be equally effica-

Table 5. Indications For Tympanostomy Tube 
Placement In OME43

• Children with OME lasting 4 months or longer, with persistent 
hearing loss or other symptoms

• Recurrent or persistent OME in children at high risk*
• OME with structural damage to the TM or middle ear
* “High risk” includes children with developmental or speech and language 
delay, permanent hearing loss, autism spectrum disorder, blindness, or 
craniofacial disorders, including Down syndrome.

Abbreviations: OME, otitis media with effusion; TM, tympanic membrane.

Table 6. Ototoxic Treatment To Be Avoided 
In Possible Or Confirmed Rupture Of The TM

• Aminoglycosides (eg, neomycin)
• Alcohol
• Compounds with low pH (including acetic acid and many other 

antiseptics)
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Clinical Pathway For Treatment Of Acute Otitis Media

This clinical pathway is intended to supplement, rather than substitute for, professional judgment and may be changed depending upon a patient’s individual 
needs. Failure to comply with this pathway does not represent a breach of the standard of care. 
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Class I
• Always acceptable, safe
• Definitely useful
• Proven in both efficacy and 

effectiveness

Level of Evidence:
• One or more large prospective 

studies are present (with rare 
exceptions)

• High-quality meta-analyses
• Study results consistently posi-

tive and compelling

Class II
• Safe, acceptable
• Probably useful

Level of Evidence:
• Generally higher levels of 

evidence
• Non-randomized or retrospec-

tive studies: historic, cohort, or 
case control studies

• Less robust RCTs
• Results consistently positive

Class III
• May be acceptable
• Possibly useful
• Considered optional or alterna-

tive treatments

Level of Evidence:
• Generally lower or intermediate 

levels of evidence
• Case series, animal studies,  

consensus panels
• Occasionally positive results 

Indeterminate
• Continuing area of research
• No recommendations until 

further research

Level of Evidence:
• Evidence not available
• Higher studies in progress
• Results inconsistent, contradic-

tory
• Results not compelling

Significantly modified from: The 
Emergency Cardiovascular Care 
Committees of the American 
Heart Association and represen-

tatives from the resuscitation 
councils of ILCOR: How to De-
velop Evidence-Based Guidelines 
for Emergency Cardiac Care: 
Quality of Evidence and Classes 
of Recommendations; also: 
Anonymous. Guidelines for car-
diopulmonary resuscitation and 
emergency cardiac care. Emer-
gency Cardiac Care Committee 
and Subcommittees, American 
Heart Association. Part IX. Ensur-
ing effectiveness of community-
wide emergency cardiac care. 
JAMA. 1992;268(16):2289-2295.

 Class Of Evidence Definitions
Each action in the clinical pathways section of Emergency Medicine Practice receives a score based on the following definitions. 

Pain control as appropriate
(Class I)

≤  2 years

Well-appearing: 
Treat with wait-and-see prescription

(Class I)
OR 

Treat with 5-7 days of high-dose 
amoxicillin (10 days if < 5 years old)

If patient presents to ED with no improvement within 48 to 72 
hours:

• Begin treatment with high-dose (80–90 mg/kg) amoxicillin, 
if not already treated (Class I)  

• Switch to amoxicillin/clavulanate if patient is on amoxicillin 
(Class I)  

• Refer or consult as appropriate (Class II)

Age 2 months to 12 years with high 
probability of AOM:

• Acute onset
• Middle ear effusion
• Middle ear inflammation

Age?

> 2 years

10 days of high-dose amoxicillin
(Class I)

Severe illness:
Treat with 10 days of high-dose 

amoxicillin
(Class I)

Certain 
diagnosis or 

severe illness

Uncertain 
diagnosis and 
well-appearing
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areas, such as the contralateral ear, nose joints, or 
respiratory cartilage. Finally, patients with relaps-
ing polychondritis may suffer from other autoim-
mune diseases. Treatment is beyond the scope of 
most emergency clinicians but may involve steroids 
or immunosuppressants.

Mastoiditis
Mastoiditis occurs rarely as a complication of inad-
equately treated OM, although it may be the first 
presentation of OM. (See Figure 3.) According to 
a retrospective cohort study in the UK, mastoiditis 
occurs in 1.8 per 10,000 childhood cases of untreated 
OM.36 Patients present with ear pain, mastoid tender-
ness, proptosis of the pinna, and air fluid levels in 
the mastoid air cells on CT scan. While radiographic 
air-fluid levels are characteristic of this entity, they are 
not specific for the illness and can be seen in other up-
per respiratory diseases or AOM. In a well-appearing 
patient without other clinical signs of mastoiditis, the 
isolated or incidental finding of air-fluid levels on CT 
should not prompt a change in treatment. 
 Mastoiditis is treated with IV antibiotics and 
urgent consultation with an otolaryngologist to 
determine the need for surgical intervention.49 In one 
strategy, the ENT specialist performs a myringotomy 
for aspirate and fluid cultures, and broad-spectrum 
antibiotics are administered, often a third-generation 
cephalosporin. Antibiotic regimens should cover S 
pneumoniae, the most common pathogen. Given the 
rarity of the disease in this postantibiotic era, diverse 
regimens have been suggested, from clindamycin to 
ceftriaxone, vancomycin, and imipenem. The choice 
should be made after considering the patient’s comor-
bidities and the hospital’s microbiology biogram. 

Perichondritis
Perichondritis is an infection of the cartilage and 
subcutaneous tissue that often results from any pro-
cess that disrupts the cartilage–perichondrium vas-
cular relationship and allows skin flora to enter this 
space (eg, ear piercing, surgery, burns, and trauma). 
It presents as pain, erythema, and local warmth 
and usually occurs 3 to 4 weeks after the injury. It is 
this history that differentiates perichondritis from 
auriculitis, though the distinction is difficult to make 
clinically. This infection produces severe swelling 
and can potentially lead to focal necrosis of the ear. 
Treatment consists of systemic antibiotics, often with 
fluoroquinolones, to cover Pseudomonas (the most 
common source) and skin flora. Consultation with 
an ENT specialist for surgical drainage is required 
for abscess and for management of immunocompro-
mised patients or signs of systemic toxicity.50

Herpes Zoster Oticus (Ramsay Hunt Syndrome)
This reactivation of latent Human herpesvirus 3 
(varicella-zoster virus) infection in the geniculate 

 Treatment of otomycosis begins on diagnosis in 
the ED and continues on follow-up with otolaryn-
gology. Discharge and foreign debris are meticulous-
ly suctioned from the canal, after which nystatin/
triamcinolone acetonide ointment is placed in the 
canal, with further follow-up in 7-10 days.

Other Conditions Of The External Ear That Cause 
Otalgia
While OE refers to infections of the external ear 
canal, infectious or inflammatory conditions can also 
affect the auricle or pinna with or without including 
the canal. In these cases, topical drops are ineffec-
tive. Auriculitis is a cellulitis of the external auricle 
and is treated – as for any other cellulitis – with 
systemic antibiotics, with consideration of methi-
cillin-resistant Staphylococcus aureus (MRSA) when 
appropriate. Abscesses of the external ear canal and 
preauricular pits (embryologic remnants that appear 
as small dimples anterior to the pinna) require inci-
sion and drainage with wick placement. Follow-up 
with an ENT specialist is recommended if there is no 
improvement within 48 to 72 hours. 
 Polychondritis is an autoimmune inflammatory 
condition. Although biopsy is ultimately necessary 
for definitive diagnosis, a few clues can suggest 
the disorder. First, because the ear lobule has no 
cartilage, it is usually spared in this disease. Sec-
ond, the disease may affect anatomically separate 

Figure 3. Mastoiditis

B. Welleschik, 2006. Reprinted with permission under Creative Com-
mons License 3.0, Wikimedia Commons, http://commons.wikimedia.
org/wiki/User:Welleschik/images/Otologie 
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pull it out, in either case using the largest instrument 
possible. Suction catheters can be used, but are often 
unsuccessful for most objects. Alternatively, one may 
irrigate the canal by directing a stream of warm water 
past the object. (The water is warmed to avoid induc-
ing vertigo.) This method should not be employed for 
disk batteries or vegetable matter, which may expand 
when wet, or if the patient is known or suspected to 
have a TM perforation. 
 Live insects should be paralyzed and killed with 
lidocaine (2% gel or liquid) or mineral oil prior to 
removal attempts. In one study conducted in vitro, 
ethanol provided the most rapid killing of most 
insects,58 but the ototoxic properties of alcohol make 
this method inferior except in rare cases in which 
the TM is known to be intact. After removal of the 
foreign body, the ED clinician should inspect the ex-
ternal ear canal again for any signs of damage to or 
infection of the canal or TM and provide appropriate 
treatment as needed. A single application of topi-
cal antibiotics can be used as prophylaxis for minor 
canal irritation. 

Temporomandibular Joint Disorders
Disorders of the temporomandibular joint (TMJ) can 
present as pain referred to the ear. This diagnosis 
should be suspected when the ear is found to be nor-
mal on examination and when one can hear click-
ing of the jaw on mouth opening in patients with 
malocclusion and when there is tenderness over the 
joint on external and intraoral examination. Internal 
palpation is performed by running the finger along 
the mandible toward the coronoid process, where 
tenderness is most severe. Patients with TMJ dys-
function should be advised to take NSAIDs and fol-
low a soft diet and should be referred to their dentist 
for further evaluation. Some clinicians recommend 
warm compresses for symptomatic relief.59

Hearing Loss
When a specific cause for hearing loss is identified, 
treatment is naturally targeted to that cause. In cases 
of traumatic conductive hearing loss, a significant 
fraction will resolve without treatment, as evidenced 
by a retrospective review of 45 patients in whom au-
diologic examination showed improvement in 77% 
of ears without intervention.60

 The most common cause of hearing loss is ceru-
men impaction, and although many methods have 
been put forward for treating this condition, none 
have been found to be superior to any other based 
on reliable evidence. In fact, a Cochrane Review 
of 9 trials, all of which were poor quality, assessed 
the benefits of various agents used in the treatment 
of cerumen impaction, including triethanolamine 
peptide, sterile water, sodium bicarbonate, and 
other substances. No single agent was found to be 
superior. This is probably because all techniques are 

ganglion should be considered in cases of otalgia with 
vesicular eruption.51 Facial nerve palsy may precede 
the rash, and symptoms associated with an involved 
eighth cranial nerve can include vertigo, hearing loss, 
tinnitus, nausea, vomiting, and nystagmus.52 As in 
varicella-zoster elsewhere in the body, treatment with 
acyclovir or valacyclovir is recommended, if begun 
early, to shorten the duration of symptoms and de-
crease the likelihood of postherpetic neuralgia.53,54 A 
2008 Cochrane Review found no RCTs that looked at 
the addition of corticosteroids to antivirals, so no rec-
ommendation can be made for or against their use.55 

Foreign Body
An important initial consideration in the manage-
ment of a patient with a foreign body in the ear is 
whether any attempt should be made to remove 
it prior to referral to an ENT specialist. One ENT-
authored retrospective study published in 2002 
included 698 ED or clinic patients and identified the 
following criteria for primary referral: spherical or 
sharp-edged object, any vegetable matter or disk-
shaped battery, location adjacent to the TM, time in 
the ear exceeding 24 hours, patient aged less than 4 
years, or any previous unsuccessful removal at-
tempts, all of which were reportedly associated with 
increased complications.25 A single-center retrospec-
tive review of pediatric ED patients showed no 
increase in complication rates related to patient age 
or length of time the object was in the ear, and the 
authors recommended referral to an ENT special-
ist if more than one attempt or method would be 
needed to retrieve the object.56 Facility with an otic 
speculum and a headlamp is a key advantage in 
foreign body removal and may indicate the need for 
ENT referral if initial attempts are unsuccessful. 
 Two general rules attend the removal of any for-
eign body. First, the external meatus is the narrowest 
portion of the canal and represents the most difficult 
obstacle during extraction. Second, smaller instru-
ments are more likely to cause damage to the canal, 
so the operator should use the largest, bluntest 
instrument having the potential to grasp the object 
or to pass a hook behind it.
 Disk-shaped batteries deserve special emphasis 
because of their ability to rapidly produce burns or 
liquefactive necrosis of the external auditory canal.57 
It is important to note that it is the battery’s electrical 
potential that is damaging, and that batteries do not 
need to rupture or leak to cause damage.
 Once the decision is made to attempt removal, 
multiple methods are available to the ED clinician. 
Achieving good, hands-free visualization is the key 
to success and can be accomplished with an inex-
pensive battery-operated headlamp if no operating 
ENT microscope is available. The ED clinician can 
grasp the foreign body with an alligator forceps or by 
passing a blunt right-angle hook beyond the object to 
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Ear Trauma
Lacerations Of The External Ear
Achieving a proper cosmetic repair of the ear is as 
important as at any other anatomic site. In repair-
ing lacerations of the pinna, the emergency clinician 
should focus on restoring contact between the car-
tilage and its overlying perichondrium to maintain 
the blood supply to the cartilage. 
 Anesthesia of the external ear can best be at-
tained by a circumferential ring block around the 
base of the pinna. A greater auricular nerve block 
can be achieved by injecting a local anesthetic subcu-
taneously into the midsternocleidomastoid area, 6.5 
cm inferior to the meatus, accompanied by a subcu-
taneous injection 2.5 cm anterior to the tragus (over 
the space between the condyle and coronoid process 
of the mandible). This will anesthetize the remain-
der of the ear via the auriculotemporal nerve block 
(a branch of V3).7 (See Figure 4.) Most textbooks 
recommend avoiding the use of epinephrine as an 
adjunct for hemostasis when anesthetizing the ear, 
although hard evidence to support this is scant.74,75

 Adequate irrigation is important, especially 
in through-and-through lacerations. A cotton ball 
should be placed in the external auditory canal to 
prevent discomfort and to prevent an occlusive clot 
from forming. Avoid trimming the skin or cartilage 
as you might for wounds in other anatomic loca-
tions, since trimming can result in disfiguration.  
 Reapproximation begins with the cartilage itself. 
If suturing the overlying skin will leave a defect in 
the cartilage beneath, primary closure of the carti-
lage should be performed. Place 4-0 or 5-0 absorb-
able sutures beginning at anatomic folds or grooves 

likely to be effective to some extent. Irrigation can 
be performed in the ED using a 60-mL syringe filled 
with warm saline and attaching an irrigation tip that 
will fit just inside the meatus to avoid accidentally 
piercing the TM. This procedure is contraindicated 
in patients with TM perforation, chronic middle 
ear infection, or unilateral deafness (to preserve the 
functioning ear).61

 Multiple agents have been tried in the treat-
ment of idiopathic SSHL, but clear evidence show-
ing benefit with any of them is lacking. A Cochrane 
Review of the use of steroids found only 2 trials, and 
their results were conflicting.62 Multiple reviews do 
still recommend beginning prednisone at 60 mg and 
tapering the dose over 10 to 14 days, but there are 
few other treatment options available.26 In addition, 
a well-performed meta-analysis showed that antivi-
ral agents provide no benefit as adjuncts to cortico-
steroid therapy based on existing evidence.63 
 Hyperbaric oxygen (HBO) has been postulated to 
provide some benefit based on the hypothesis that a 
hypoxic event is the cause of cochlear dysfunction in 
idiopathic SSHL; however, there is little evidence to 
support this, and the use of HBO should not be pur-
sued at this time as an emergent treatment except in 
cases of acute hearing loss related to diving barotrau-
ma (see Barotrauma, page 15). A Cochrane Review of 
studies performed since 1960 did find limited evidence 
for benefit with HBO —that is, 5 patients needed to 
be treated to improve 1 person’s hearing by 25% — 
but the effect was not clearly functionally important. 
Because of this, they did not recommend using HBO as 
a routine treatment.64 Patients should be referred to an 
otolaryngologist if symptoms persist. 

Tinnitus
Emergency department management of tinnitus is 
needed only for life-threatening conditions such 
as carotid artery dissection, aspirin overdose, and 
anemia. In one study, 16 of 136 consecutive patients 
with arterial dissection in the neck presented with 
pulsatile tinnitus.65 Patients who are not suspected 
of having one of the aforementioned causes can be 
discharged home with a referral for outpatient oto-
laryngologic and audiologic evaluations.  
 Few evidenced-based options are available 
to the emergency clinician for the symptomatic 
treatment of tinnitus. Antiarrhythmics, benzodi-
azepines, tricyclic antidepressants, and alternative 
therapies such as Ginkgo biloba and acupuncture 
all have been shown in RCTs to perform no bet-
ter than placebo in the treatment of tinnitus.66-71 
Moreover, there is insufficient evidence to sup-
port HBO therapy as a potential treatment.72 In 
one study, simply providing patients with written 
information on tinnitus made them more comfort-
able dealing with the condition, even though there 
was no decrease in symptoms.73

Figure 4. Injection Sites For Alternative 
Methods Of Anesthesia

Dashed lines indicate injection sites for great auricular and auriculo-
temporal nerve blocks, as described in the text. 

Reprinted with permission from Jeffrey Siegelman, MD.
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made along an anatomic crease to avoid a conspic-
uous scar after healing. Following drainage, a ¼” 
Penrose drain is placed, to be removed 1 to 2 days 
later. Cotton pledgets (cotton dental rolls) are then 
sutured onto both sides of the ear using 3-0 nylon 
and a straight needle; these are left in place, as 
shown in Figure 6, to prevent the reaccumulation 
of blood. A bulky pressure dressing is then applied 
for 12 to 24 hours, and the patient is referred for 
outpatient follow-up. 
 To fashion a bulky pressure dressing for the ear, 
moist or petrolatum-coated cotton is placed in the 
fissures of the ear until it is flush, cotton gauze is 
placed behind the ear, and a circumferential ban-
dage is placed around the head, without covering 
the opposite ear.7 One study supports closure with 
mattress sutures after incision and drainage to en-
sure a good aesthetic result.77 Systemic antibiotics 
such as cephalexin are often prescribed prophylac-
tically for as long as the drain is in place, although 
this is not a well-studied intervention and lacks 
good supporting evidence. 

Tympanic Membrane Perforation
Traumatic TM perforation can result from a direct 
blow to the ear, barotrauma, air travel during an 
upper respiratory infection, or blast injury, as well 
as the more common cause of the aggressive use of 
cotton swabs to clean the ear. The vast majority of 
TM ruptures heal spontaneously, especially radially 
oriented linear perforations; however, a prospective 
study of 53 patients with traumatic TM perforation 
showed that large or central lesions are less likely to 
do so, as are those in the elderly.79 For the emergency 
clinician, management consists of making the diagno-
sis, providing reassurance, referring to an otolaryn-
gologist for follow-up, and counseling to avoid water 
exposure for 4 to 6 weeks. In addition, topical ototoxic 
preparations should be avoided in these patients. 
(See Table 6, page 9.) Topical antibiotics are often pre-

in the cartilage. Stitches should include the anterior 
and posterior perichondrium, if possible. Repair the 
skin from posterior to anterior with 5-0 or 6-0 non-
absorbable interrupted sutures. Consultation with a 
facial plastic surgeon or otolaryngologist is recom-
mended for wounds in which significant tissue loss 
prevents adequate closure with a good cosmetic ef-
fect. The wound is dressed with a pressure dressing, 
similar to that used for an auricular hematoma (see 
below). While there is scant evidence for the prac-
tice, current practice is to recommend prophylactic 
antibiotics for ear lacerations with exposed cartilage, 
with coverage for typical skin flora.76 

Auricular Hematoma
Blunt trauma to the external ear can result in an 
auricular hematoma, a collection of blood between 
the cartilage and the perichondrium. (See Figure 
5.) As noted earlier, a separation occurring at this 
level can leave the cartilage devoid of its vascu-
lar supply. This causes fibrosis, contracture, and 
neocartilage formation, resulting in the so-called 
“cauliflower ear.” Thus, prompt and proper evacu-
ation and repair are essential. 
 Simple needle aspiration of the hematoma is 
often cited as the initial recommended treatment, 
although in one study this procedure failed in 75% 
of cases.77 One explanation for failure, as described 
in a retrospective review of 10 patients in whom 
at least 1 attempt at needle aspiration failed, is 
that in some cases the hematoma forms within the 
cartilage itself instead of in the subperichondrial 
space.78 We recommend evacuation of the hema-
toma by incision and drainage, with the incision 

Figure 5. Auricular Hematoma 

Reprinted with permission from Jeffrey Siegelman, MD.

Figure 6. Technique For Bolster Of A Drained 
Auricular Hematoma
 

Reprinted with permission from Daniel Lindberg, MD.
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1.  “I thought compression would help his swol-
len ear.” 

 Do not overlook an auricular hematoma; it must 
be incised and drained. This is an easy fix, but if 
left untreated, is likely to result in a cauliflower-
ear deformity.

2. “The ear looked fine; I couldn’t find a cause for 
his pain.”

 Remember to look for sources of referred pain 
in patients who present with otalgia but have a 
normal ear examination. The ear shares sensory 
innervation with multiple cranial nerves, and 
pain can commonly be referred from the phar-
ynx, the TMJ, and even the thyroid gland.

3. “I told him to follow up for his tinnitus — 
wasn’t that enough?”

 Know which patients presenting with tinnitus 
to worry about. Be on the lookout for carotid 
artery dissection, aspirin toxicity, and anemia, 
all of which can be manifest as tinnitus. These 
diagnoses need to be ruled out before the patient 
is referred for outpatient follow-up. 

4. “I thought I knew where it was in the canal.”
 If you can’t see it, don’t go after it. When at-

tempting to remove a foreign body from the 
external ear canal, do not blindly insert instru-
ments without proper visualization, since dam-
age to the TM or ossicles can result in hearing 
loss. If you can’t easily access the foreign body, 
refer the patient to an otolaryngologist.

5. “My own toddlers have bruises all over their 
foreheads, why should I worry about a few 
bruises on the ear?”

 Remember to consider nonaccidental trauma in 
children who present with ear injuries, because 
doing so may save a life.

6. “I saw most of the TM so I didn’t think there 
was a perforation.”

 When prescribing topical medications for the 
ear, first consider a possible perforation of the 
TM; if this cannot be ruled out, avoid ototoxic 
preparations. 

7. “I gave the mother a wait-and-see prescription, 
but she didn’t fill it.”

 Remember that the wait-and-see prescription is 
not appropriate for everyone. It’s important to 
consider whether the family has good follow-up, 
access to pharmacies, and the ability to deter-
mine whether or not the child is improving.

8. “It was a really busy night and I didn’t have 
time to walk the patient.”

 The possibility of focal neurologic deficits is 
a key factor in determining whether certain 
ear complaints, especially tinnitus and SSHL, 
require more emergent evaluation. Furthermore, 
when stroke is a possibility, consider specialist 
consultation as well.

9. “I gave her drops for her OE; that has always 
worked for my patients before.”

 When treating patients with OE, remember that 
diabetics and immunocompromised patients 
will require systemic therapy, since this infection 
can easily spread to bone, brain, and elsewhere, 
and these patient groups are at higher risk for 
such complications.

Risk Management Pitfalls For Ear Complaints In The ED

scribed if the perforation occurred in a contaminating 
setting, such as water-skiing, but again, this use of 
antibiotics is not supported by evidence. 

Barotrauma
Barotrauma to the ear is most commonly the result 
of air travel with an upper respiratory infection or 
upper airway congestion, scuba or free diving, blast 
injury, or, rarely, hyperbaric chamber therapy. In 
blast injuries, the importance of diagnosing a TM 
rupture is less for guiding therapy of the ear itself 
than in the prognosis of other injuries. The TM is 
the body’s most sensitive pressure transducer and is 
more likely to be injured at lower pressures than any 
other organ. In blasts with multiple victims, oto-
scopic examination has been suggested as a triage 

tool in well-appearing victims to identify patients at 
higher risk of developing delayed symptoms due to 
pulmonary or gastrointestinal injuries.80 However, 
while the eardrum is a convenient prognostic tool, 2 
series suggest that it is not perfect.81,82 As with other 
causes of TM perforation, perforations from blast 
injury are likely to heal spontaneously. 
 Divers can experience injury from failure to 
regulate pressure in the outer, middle, or inner ear. 
With outer or middle ear dysfunction, the TM bulges 
inward or outward, respectively, and can lead to 
rupture and bloody otorrhea. Management is similar 
to that for other causes of TM rupture. Divers with 
inner ear symptoms (eg, vertigo, hearing loss, or 
tinnitus) may have suffered from inner ear baro-
trauma (on descent) or decompression injury (on 
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are all category B (with the exception of erythromy-
cin and clarithromycin). Benzodiazepines (category 
D) and systemic corticosteroids (category C) should 
be avoided, especially during the first trimester. Acy-
clovir is acceptable in pregnant patients who present 
with varicella-zoster.89

Diabetes Mellitus
Patients with diabetes can have depressed immune 
system function. Although there is no strong evi-
dence of atypical presentations of AOM in these pa-
tients, there are case reports of diabetic patients who 
present with altered mental status or fever due to 
mastoiditis that originated as AOM.90 As mentioned 
earlier, malignant OE caused by Pseudomonas infec-
tion in these patients can be particularly devastating. 

 Controversies/Cutting Edge

The “wait-and-see” prescription for AOM in well-
appearing children remains a developing story. 
Reliable data have already suggested that it is effica-
cious in both primary care and ED settings.34 What 
remains to be seen is the impact of this strategy on 
the rate of complications of untreated AOM in the 
future. Rates of mastoiditis do not seem to be af-
fected,36 but the rates of other complications, such as 
hearing loss, remain unstudied. Vaccines to prevent 
AOM are currently being developed, but wide dis-
semination is probably years away.91

 Summary

Complaints involving the ear range from the most 
common and easily treatable disorders, such as 
AOM, to quite severe conditions, such as carotid 
artery dissection. Emergency clinicians in all settings 
can rely on solid history and physical examination 
skills to address most complaints and to detect the 
much smaller percentage of patients who will re-
quire laboratory testing and imaging. An important 
role of the emergency clinician is to identify patients 
who require consultation with a specialist and those 
who can be followed as outpatients. 

ascent). The Diver’s Alert Network (DAN) staffs a 
hotline for cases of suspected dive-related emergen-
cies. The emergency clinician can call 1-919-684-4986 
(24 hours a day, 365 days a year) to speak with dive 
medicine experts.

 Special Circumstances

Pediatrics
Despite epidemiologic differences between children 
and adults with respect to many of the disorders 
described above, the evaluation and management 
for these 2 age groups are remarkably similar. Con-
versely, the significance of bruising or trauma to the 
ear in young children is vastly different from that 
in adults. Bruising anywhere on the body is rare in 
children who are less than 6 months old and not yet 
cruising83; bruising of the pinna is a specific red flag 
for abuse in a child of any age.84-86 One of the earliest 
described syndromes of child abuse was the “tin ear 
syndrome” characterized by bruising of the pinna, 
traumatic brain injury, and retinal hemorrhages.87

 With this in mind, it bears noting that blood can 
gravitate from a parietal scalp hematoma and settle at 
the base of the scalp around the mastoid, mimicking 
the Battle sign; in the same way a frontal hematoma 
can progress to mimic another sign of basilar skull 
fracture, periorbital ecchymoses, or “raccoon eyes.” 
 Young children with bruising to the pinna 
should be evaluated carefully for other signs of 
inflicted injury. Children less than 2 years of age 
should undergo a skeletal survey.88 Neuroimaging 
and ophthalmologic examination are warranted for 
young children without a history of a consistent 
injury witnessed by a disinterested observer. Older 
children might benefit from skull x-ray or neuro-
imaging to evaluate for skull fracture or traumatic 
brain injury.

Pregnancy
In the pregnant patient who presents with ear 
complaints, the emergency clinician must consider 
the effects of any prescribed pharmacotherapy on 
the fetus. Preferred antibiotics include penicillins, 
amoxicillin/clavulanate, and the macrolides, which 

1. Reserve antibiotics for when they’re really 
needed. 

2. Order only those imaging and laboratory stud-
ies that will change management, and consider 
specialist consultation first to ensure that you 
order the correct study and thus avoid the need 
for reimaging. 

Time- And Cost-Effective Strategies

3. For many patients with ear complaints, the 
majority of the work-up can be done on an out-
patient basis; this is especially true for patients 
with tinnitus and hearing loss. Rule out what 
you need to, and arrange follow-up when it’s 
appropriate. 
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 Case Conclusions

You explained to the mother the benefits of a “wait-
and-see” prescription, provided the child with analge-
sia, and sent them on their way to follow up with their 
pediatrician.  
 Next, you turned your attention back to the man 
with the ear laceration. After performing a ring block 
around the ear, you first repaired the cartilage and then 
repaired the skin, making sure to pay close attention to the 
folds of the ear. Tomorrow, when your patient sobers up, 
you’re sure he’ll appreciate your attention to aesthetics. 
 Finally, after further history-taking, you identified 
that the man with hearing loss has Wegener’s granuloma-
tosis. You discussed the case with the patient’s rheuma-
tologist, who recommended a course of prednisone for a 
presumptive vascular etiology, and you recommended the 
patient with a prescription and close follow-up. 
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1. Which of the following may present with pain 
referred to the ear?

 a. Dental abscess
 b. Pharyngitis
 c. Tonsillitis
 d. TMJ disorders
 e. All of the above

2. Which of the following is a possible cause of 
tinnitus?

 a. Aspirin toxicity
 b. Carotid artery dissection
 c. Palatal myoclonus
 d. TMJ dysfunction
 e. All of the above

3. Which of the following is necessary (but not 
sufficient) for diagnosis of AOM?

 a. Dizziness
 b. Ear proptosis
 c. Erythema of external auditory canal
 d. Gradual onset of ear pain
 e. Middle ear effusion

4. Which of the following findings demonstrates 
sensorineural hearing loss in the left ear?

 a. Decreased hearing in right ear, patient’s   
 humming is perceived louder in left ear

 b. Decreased hearing in right ear, patient’s   
 humming is perceived louder in right ear

 c. Decreased hearing in left ear, patient’s   
 humming is perceived louder in left ear

 d. Decreased hearing in left ear, patient’s   
 humming is perceived louder in right ear

 e. Equal hearing in both ears, patient’s   
 humming is perceived louder in right ear

5. How is AOM with effusion in a healthy 6-year-
old child best managed in the ED?

 a. Discharge home with follow-up by primary  
 care provider

 b. High-dose amoxicillin
 c. Otolaryngology consultation
 d. Topical antibiotics
 e. Tympanocentesis

6. Which of the following patients does NOT 
need systemic antibiotics for OE?

 a. 6-year-old male with leukemia
 b. 6-year-old male with tympanostomy tubes
 c. 12-year-old female with asthma
 d. 65-year-old female with AIDS
 e. 65-year-old male with poorly controlled   

 diabetes

73.* Loumidis KS, Hallam RS, Cadge B. The effect of written reas-
suring information on out-patients complaining of tinnitus. 
Br J Audiology. 1991;25(2):105-109. (Randomized, controlled)

74.* Denkler K. A comprehensive review of epinephrine in the 
finger: to do or not to do. Plast Reconstr Surg. 2001;108(1):114-
124. (Review)

75. Gessler EM, Hart AK, Dunlevy TM, et al. Optimal concentra-
tion of epinephrine for vasoconstriction in ear surgery. La-
ryngoscope. 2001;111(10):1687-1690. (Randomized, controlled; 
40 patients)

76. Marx JA, Hockberger RS, Walls RM, eds. Rosen’s Emergency 
Medicine: Concepts and Clinical Practice. 6th ed. Vol. 1. Phila-
delphia, Mosby, 2006, p. 3180. (Textbook)

77. Giles WC, Iverson KC, King JD, et al. Incision and drainage 
followed by mattress suture repair of auricular hematoma. 
Laryngoscope. 2007;117(12):2097-2099. (Retrospective;  22 
patients)

78. Ghanem T, Rasamny JK, Park SS. Rethinking auricular 
trauma. Laryngoscope. 2005;115(7):1251-1255. (Retrospective;  
10 patients)

79. Orji FT, Agu CC. Determinants of spontaneous healing in 
traumatic perforations of the tympanic membrane. Clin 
Otolaryngol. 2008;33(5):420-426. (Prospective; 53 patients)

80.* DePalma RG, Burris DG, Champion HR, et al. Blast injuries. 
N Engl J Med. 2005;352(13):1335-1342. (Review)

81. Leibovici D, Gofrit ON, Shapira SC. Eardrum perforation 
in explosion survivors: is it a marker of pulmonary blast 
injury? Ann Emerg Med. 1999;34(2):168-172. (Prospective; 647 
patients)

82. Gutierrez de Ceballos JP, Turegano FF, Perez DD, et al. Ca-
sualties treated at the closest hospital in the Madrid, March 
11, terrorist bombings. Crit Care Med. 2005;33(1):S107-S112. 
(Retrospective; 312 patients)

83.* Sugar NF, Taylor JA, Feldman KW. Bruises in infants and 
toddlers: those who don’t cruise rarely bruise. Puget Sound 
Pediatric Research Network. Arch Pediatr Adolesc Med. 
1999;153(4):399-403. (Prospective; 973 patients)

84. Carpenter RF. The prevalence and distribution of bruising in 
babies. Arch Dis Child. 1999;80(4):363-366. (Prospective; 177 
patients)

85. Maguire S, Mann MK, Sibert J, et al. Are there patterns of 
bruising in childhood which are diagnostic or suggestive of 
abuse? A systematic review. Arch Dis Child. 2005;90(2):182-
186. (Systematic review)

86. Feldman KW. Patterned abusive bruises of the buttocks and 
the pinnae. Pediatrics. 1992;90(4):633-636. (Review)

87. Hanigan WC, Peterson RA, Njus G. Tin ear syndrome: 
rotational acceleration in pediatric head injuries. Pediatrics. 
1987;80(5):618-622. (Case series; 3 patients)

88. American Academy of Pediatrics. Diagnostic imaging of 
child abuse. Pediatrics. 2000;105(6):1345-1348. (Guideline)

89. Vlastarakos PV, Nikolopoulous L, Ferekidis E, et al. Treating 
common ear problems in pregnancy: what is safe? Eur Arch 
Otorhinolaryngol. 2008;265(2):139-145. (Review)

90. Lawrence CG, Nadel ES, Silvers SM, et al. Acute change in 
mental status. J Emerg Med. 2001;21(2):179-182. (Case report)

91. O’Brien MA, Prosser LA, Paradise JL, et al. New vaccines 
against otitis media: projected benefits and cost-effective-
ness. Pediatrics. 2009;123(6):1452-1463. (Model)

 CME Questions

Take This Test Online!

Take This Test Online!

Current subscribers receive CME credit absolutely 
free by completing the following test. Monthly on-
line testing is now available for current and archived 
issues. Visit http://www.ebmedicine.net/CME 

http://www.ebmedicine.net/CME


Emergency Medicine Practice © 2010 20 EBMedicine.net • July 2010

7. Emergent consultation with an otolaryngolo-
gist is necessary in which of the following 
diagnoses?

 a. Conductive hearing loss
 b. Gradual hearing loss
 c. Mastoiditis
 d. OE
 e. OM

8. Which of the following is NOT an acceptable 
method of retrieving a foreign body from the 
ear?

 a. Alligator forceps under direct visualization
 b. Blind grasping with forceps
 c. Passing a right-angled hook past the object
 d. Suction
 e. Warm-water irrigation

9. Which of the following is more efficacious 
than the others in treating cerumen impaction?

 a. Triethanolamine polypeptide
 b. Sterile water
 c. Sodium bicarbonate
 d. None of the above

10. After ruling out more life-threatening etiolo-
gies, the most appropriate therapy for tinnitus 
in the ED is: 

 a. Ginkgo biloba
 b. Imipramine
 c. Lorazepam
 d. Propranolol
 e. Reassurance and outpatient otolaryngology  

 follow-up

11.  In a 4-month-old with bruises on the ear and 
whose parents report an unwitnessed injury, 
child abuse should be suspected.

 a.  True
 b.  False
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Key Points Comments
Otitis media does not always require antibiotics, and can often 
be safely treated with a “wait-and-see” prescription in well ap-
pearing children with reliable follow-up.

Use of this strategy in healthy children between 6 months and 2 
years of age is limited to those with non-severe illness (fever  
< 39°C [102.2°F] and mild otalgia) and an uncertain diagno-
sis. In children older than 2 years, it is limited to those without 
severe symptoms at presentation or those with an uncertain 
diagnosis. The observation strategy has not been shown to be 
associated with any significant increase in risk of meningitis or 
mastoiditis, though studies have not included enough patients to 
reliably exclude a small increase in these rare outcomes.32, 33

Proper aural toilet should be performed in treating otitis externa 
to ensure that topical antibiotics are delivered properly.

A systematic review of 18 trials revealed no difference in the 
clinical outcome between treatment with an antiseptic (such as 
acetic acid) versus antibacterial (such as an aminoglycoside), 
or between steroid plus antimicrobial and antimicrobial alone, 
though it did show benefit of antimicrobial plus steroid over 
steroid alone.4, 44  Steroids do seem to reduce duration of pain and 
itching.45 

Malignant otitis externa can be devastating; be on the lookout for 
this in diabetics and immunocompromised patients.

Emergent ENT consultation should be obtained for confirmation 
and further evaluation, which may include CT imaging.  

Hearing loss is a rare complaint in the ED. Conductive loss 
caused by foreign body or cerumen can often be treated immedi-
ately whereas most causes of sensorineural hearing loss will be 
best evaluated as an outpatient by ENT.

Multiple agents have been tried in the treatment of idiopathic 
sudden sensorineural hearing loss, but clear evidence showing 
benefit for any of them is lacking. A Cochrane review on steroids 
found only 2 trials, with conflicting results.61 Multiple reviews do 
still recommend a 10-14 day taper of prednisone beginning at 60 
mg, with few other treatment options available.24

Auricular hematomas must be incised and drained to avoid 
infection and deformity.

Simple needle aspiration of the hematoma is often cited as the 
initial recommended treatment, though it often fails, occurring 
in 75% of cases in one study.76 One explanation for failures, 
described in a retrospective review of 10 patients who failed at 
least 1 attempt at needle aspiration, is that in some patients the 
hematoma forms within the cartilage itself, as opposed to the 
subperichondrial space.77

 See reverse side for reference citations.
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