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Otalgia is a common symptom with diverse causes due to its complex sensory innervations. It
can be broadly classified into two groups. Primary (otogenic) otalgia is defined as pain result-
ing from ear diseases and secondary (referred) otalgia arises from pathologic processes and
structures other than the ear. Its workup is complex and no simple algorithm exists. In this re-
view, authors collected and analyzed articles on otalgia and described anatomical consider-
ations and clinical evaluation of otalgia, and outlined various causes and treatment options for
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Facial pain - Primary otalgia - Referred otalgia.
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Table 1. Sensory innervations of the ear

Nerve root Branches Parts of ear innervated
C2,C3 Great auricular Lower half of auricle
C3 Lesser occipital Upper medial half

of auricle
Skin of mastoid region
CNV Auriculotemporal Upper lateral half

of auricle
Anterior EAC
Anterior of external TM

Meningeal Mastoid air cells
CN VI Un-named branch Auricle, posterior EAC
Tympanic plexus TM, middle ear
Chorda tympani branch T™
CN IX Tympanic Internal TM
(Jacobsen's nerve)
Tympanic plexus Middle ear,
eustachian tube
CN X Auricular Concha, posterior EAC,

(Arnold’s nerve) posterior of

external TM

Information from references 5-7. C: cervical nerve, CN: cranial
nerve, TM: tympanic membrane, EAC: external auditory canal

Table 2. Structures sharing a common neuronal pathway with the ear
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Structure Innervation Structure Innervation
Soft tissues of face, scalp and neck C2,C3,CNV Tonsillar fossa CN IX
Infratemporal fossa CNIX, X Oropharynx CN IX
Meninges CNV Hypopharynx CN X
Temporomandibular joint CNV Larynx CN X
Nasal cavity CNV Trachea CN X
Paranasal sinuses CNV Paroftid glands CNV
Nasopharynx CNV, IX Thyroid CN X
Oral cavity CNV Esophagus CN X
Teeth CNV Cervical spine C2,C3
Anterior 2/3 of tongue CNV Lung, heart CN X
Posterior 1/3 of tongue CN IX Abdominal viscera CN X

Information from references 5-7. C: cervical nerve, CN: cranial nerve
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Fig. 1. Algorithm for the manage-
ment of otalgia. OM: otitis media,
TB: temporal bone, RH: Ramsay-
Hunt, TMJ: temporomandibular joint,
LPR: laryngopharyngeal reflux, ESR:
erythrocyte sedimentation rate, NS-
AID: nonsteroidal anti-inflammatory
drugs, EKG: electrocardiography. In-
formation from references 4,6,7,12,
13.
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Ear examination

v v
‘ Normal neurology‘ ‘ Abnormal neurology ‘ #
\ v

1. Examine nose, pharynx, larynx, neck&spine

Otitis externa, media
Myringitis, foreign body
Perichondritis, skin lesions
Barotrauma

Complications of OM
TB neoplasm

Malignant ofitis externa

RH syndrome, Bell’s palsy

2. Examine TMJ
3. Examine oral cavity: caries, gingiva, tap on teeth
4. Other symptoms including LPR, neurologic

5. Audiometry

\ Normal findings in the above examinations \

v v v v

Risk factors for
malignancy
(e.g., alcohol or tobacco,

Risk factors for
coronary disease
Chest discomfort

Low risk

‘ (healthy young adult)

Older than 50 years
Visual problem

age >50 years)

radiation history, l

Endoscopic exam ‘ EKG, chest X-ray, troponin ‘
Imaging ‘

ESR fo rule out
temporal arteritis
|

v

Evaluation normal

‘ v

\Consider neuralgia, migraine or psychogenic oToIgio\

v

(e.g., NSAIDs, soft diet, LPR treatment or migraine treatment)

Observe or treat empirically

Follow up or refer if persistent symptoms
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Table 3. Common causes of primary otalgia

Cause

History

Physical findings

Comments

Otitis media

Recent upper respiratory

infection
Night restless in children

Otitis externa

Recent swimming

Discharge

Foreign body
Barotrauma

Ramsay-Hunt
syndrome
Bell’s palsy

Insects, small objects
Pain during airflight or scuba diving

Pain often precedes vesicles
and is much severe than Bell's palsy
Retroauricular pain, less severe than

Ramsay-Hunt syndrome, can precede
or follow the palsy

Red or cloudy TM

Pain by traction on auricle
or pressure on tragus
EAC swelling with debris

Foreign body visible in EAC

T™ hemorrhage

Serous or hemorrhagic
middle ear fluid

Vesicular rash on auricle
and EAC

Peripheral facial palsy

Most common cause
of primary otalgia
More common in winter
Findings can be subtle
More common in summer
Consider MOE in DM
or immunocompromised patient
Mostly in children
Otoscopic signs of barofrauma
are present in 10% of adults & 22%
of children after an airplane flight
Can involve other cranial nerves

Pain occurs in 25—-50% of patients
with Bell's palsy

Information from references 4,6,7,9,11. TM: tympanic membrane, EAC: external auditory canal, MOE: malignant oftitis externa,

DM: diabetes mellitus

Table 4. Uncommon causes of primary otalgia

Cause

History

Physical findings

Comments

Complications of ofitis
media (e.g., petrotitis,
subperiosteal abscess)

Malignant oftitis externa

Tumors of EAC
Cerumen impaction
Bullous myringitis
Chronic myringitis
Eustachian tube
dysfunction
Cellultis/perichondiritis
Relapsing polychondritis

Trauma

Wegener's
granulomatosis

Previous ear surgery

Persistent otalgia and
otorrhea after surgery

Suspect in refractory
ofitis externa in DM or
immunocompromised pts

Severe pain

Pain usually well localized
fo EAC

Pain when acutely
impacted

History of upper
respiratory infection

Maybe after acute infection,
frauma, surgery

Maybe upper respiratory
infection or allergic rhinitis

Rapid progression

Perichondritis characterized
by persistent redness, swelling

Recurrent swelling and
redness of auricle

Blunt or sharp trauma

Frostbite, burns

Arthralgia, hearing loss,
myalgia, oral ulcer,
otorrheaq, rhinorrhea

History of persistent otalgia
after repeated surgery

Protrusion of auricle
May have abducens nerve

palsy (in Gradenigo syndrome;

petrotitis)
Granulation tissue
on floor of EAC

May require meticulous
examination of EAC
Obstructed EAC
and invisible TM
Bulla at TM and EAC

Loss of TM epithelium longer
than 1 month
Normal or atelectatic TM

Ear lobe usually involved

Ear lobe is spared because
of no cartilage

Traumatic lesion of auricle,
EAC, TM

Often causes chronic ofitis
media or serous ofitis

Clean postoperative state

CTis most accurate
IV antibiotics and surgery
required

CT and technetium-99m
scan is needed
IV antibiotics and
granulation tissue removal
often misdiagnosed
as chronic inlammation
May induce microtrauma
when removing
Pain usually resolved at
decompression of bullae
Difficult to distinguish from
primary middle ear pathology
Pain can occur even in
the absence of otitis media
Perichondritis must be
freated aggressively

Can involve cartilage of
other organs (e.g., trachea)
Most common injury is
laceration of auricle
Consider testing for
antineutrophil
cytoplasmic antibodies
Maybe due to traumatic
neuroma of Jacobson’s nerve

Information from references 4,6,7,9,11,15. IV: intravenous,

external auditory canal
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Table 5. Common causes of referred otalgia
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Cause History

Physical findings Comments

TMJ disorders Pain or crepitus with chewing

Dental causes May have dental complaints

or history of dental disorders

Sore throat often
accompanied

Pharyngitis or tonsillitis

Crepitus or pain with neck
movement

Cervical spine
degenerative disease

Brief, severe, lancing,
episodic pain

Neuralgias (e.g., trigeminal,
glossopharyngeal)

Tender TMJ

Crepitus on motion
of mandible

Caries, abscess, gingivitis,
facial swelling, tooth
tenderness

Pharyngeal or tonsillar
erythema, swelling,

Presence of crepitus does
not implicate TMJ as the
cause of otalgia

Caries and abscess most
common

Otalgia can be chief
complaint without

exudate ofitis media
Decreased neck range Pain referred from C2, C3
of motion cervical nerve roots
Tender paraspinal muscles
Usually none Anticonvulsants such as

May have tfrigger point carbamazepine can be used

Information from references 4-9,11-14. TMJ: temporomandibular joint
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Table 6. Uncommon causes of referred otalgia

Cause History Physical findings Comments
Eagle syndrome Deep pain exacerbated Pain reproduced by palpation  Diagnosed with CT
by swallowing or chewing of tonsillar fossa Styloid process >3 cm
Laryngophyarngeal Foreign body sense in throat Larynx swelling Pain caused by irritation
reflux Heartburn of CN IX and X or
Eustachian tube orifice
Oral aphthous ulcers Localized pain in mouth Shallow ulcers Often recurrent
Sinusitis Nasal symptoms Nasal discharge Sinusitis is common but
Pain in maxillary area Tender at maxillary area otalgia from sinusitis is rare
Thyroiditis May have pain at thyroid areas Thyroid may be tender Referred pain from CN X
or enlarged
Carotidynia May have dysphagia Tender carotid artery More common in women
and throat tenderness May have abnormal
Enhancement on MRI
Cervical adenopathy May have recent upper Tender cervical nodes Consider CT and FNAB
respiratory infection for lymph nodes >1.5cm,
lasting longer than 6 weeks
Salivary gland disorders Pain in preauricular area Prominent, tender glands
(e.g.. stones, mumps) or submandibular area
Myofascial syndromes Pain aggravated by chewing May have trigger point Can be caused by TMJ
or head movement disorders, dental or oral
disorders
Tumors (e.g., parotid, Risk factors include smoking, Require fiberoptic If suspected panendoscopic
pharyx, larynx, alcohol, dysphagia, hoarseness, nasolaryngoscopy biopsy must be considered
esophagus, intracranial, weight loss, radiation exposure and imaging (CT or MR)
cervical spine)
Temporal arteritis Age >50 years Temporal arteries may ESR >50 mm/hr
Jaw claudication be tender, prominent
Diplopia
Cricoarytenoid arthritis Otalgia with hoarseness May have features of Often caused by rheumatoid
other inflammatory arthritis arthritis or systemic lupus
erythematosus
Myocardial infarction Cardiac risk factors None Check electrocardiogram
and serum troponin level
if suspected
Migraine May have aura None Headache, vertigo maybe
or migraine-specific frigger accompanied (overlap
(dietary, environmental) with migrainous vertigo)
Response good to migraine
therapy
Psychogenic History of depression or anxiety Depressed mood Consider in patients
with idiopathic ofalgia
Ofther rare causes Variable Variable

(e.g., lung cancer,

thoracic aneurysms,

carotid artery aneurysms,

central line placement,

pillow otalgia)
Information from references 4-9,11-14. CN: cranial nerve, FNAB: fine needle aspiration biopsy, ESR: erythrocyte sedimentation rate,
TMJ: temporomandibular joint
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