THAT "EAR-Y" FEELING

Making sense of ear pressure, pain, & aches

David Holley, PA-C



Course Objectives

1. ldentify pertinent anatomical structures of the external/middle ear
and adjacent structures.

2. Differentiate between Primary and Referred otalgia.

3. Develop appropriate treatment strategies for referred otalgia.
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Gray H (1918) Anatomy of the Human Body.
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Lesser petrosal n.

Facial n. (CN V1) in
facial canal

Prominence of lateral
semicircular canal

Prominence of
facial canal

Stapes
Promontory
Tympanic

plexus

Tympanic n.

































Differential Diagnosis

* Otitis externa (bacterial, fungal, non-infectious)
e Otitis media (serous, mucoid, infectious)

* Foreign bodies

* Cerumen impaction

* Herpes zoster oticus

* Neoplasm

* Trauma (laceration, perforation, barotrauma)

e Eustachian tube dysfunction
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Symptoms
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Schilder AG (2015) Eustachian tube dysfunction: consensus statement on definition, types, clinical presentation and diagnosis.



Medical intervention Action Recommended

Oral/nasal steroids Reduce chronic No
inflammation

Oral/Intranasal Reducing intranasal No

antihistamines allergens

Antibiotics Reduce subclinical No
infections

Mucolytics Improve Eustachian tube  No
dysfunction

Decongestants Improve Eustachian tube  No

Auto ventilation

dysfunction
Improve middle ear
ventilation

Yes — limited evidence

Atkinson H (2015) Otitis media with effusion.



Differential Diagnosis

Otitis externa (bacterial, fungal, non-infectious)
Otitis media (serous, mucoid, infectious)
Foreign bodies

Cerumen impaction

Herpes zoster oticus

Neoplasm (auricle, pre/post auricular)
Trauma (laceration, perforation, barotrauma)
Eustachian tube dysfunction
Meniere’s disease

Cochlear hydrops

ldiopathic SSNHL
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21F, CC of Otalgia

Onset: /-years

Location: Bilateral, left > right, felt deep

Description: Painful dull earache with intermittent “sharpness”

Pattern: Off/on, but progressively worse in severity and frequency

Frequency: Most days of the week

Last: Yesterday, during arrival flight

_U
<

H: Anxiety

Rx: Anti-histamines, Nasal sprays, Oral steroids

ROS: Denies Entirely denies HL, otorrhea, disequilibrium, hx OM/OE



Audiogram
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V. Ear-y Innervation



Convergence-projection theory

Multiple nerves converge onto a single shared
neural pathway, with the CNS unable to
differentiate the origin of stimulation.

* ACS - Medial leftarm
* Diaphragm irritation - Shoulder




Liver, gallbladder,
and duodenum
(resulting from

irritation of diaphragm)

Duodenum, /
gzﬁgrg;s A Stomach
Gallbladder / Spleen Gallbladder
Liver B Liver
Appendix———= 2k Small intestine (pink)
Cecum and\ E Sigmoid colon

ascending colon

—Kidney and ureter

Anterior view Posterior view

Moore KL (2010) Clinically oriented anatomy.



Ear Innervation

Facial (VIl) - Posterior auricular nerve

Trigeminal (V) - Auriculotemporal nerve

Glossopharyngeal (I1X) - Jacobson’s nerve

Vagus (X) - Arnold’s nerve

C2 & C3 - Greater auricular & Lesser occipital

Posterior Auricular N. (CN Vi)

Sensory afferents

« Posterior wall of EAC
« Posterior auricular skin

Greater Auricular N.,
Lesser Occipital N. (C2, C3)
Sensory afferents

* Posterior auricle

* Pre-auricular skin overlying parotid

» Skin overlying mastoid

Auriculotemporal N. (CN V)
Sensory afferents
* Anterior auricle
» Tragus Jacobson’s N. (CN IX)
* Anterior wall of EAC Sensory afferents
» Medial surface of TM
» Eustachian tube
* Promontory

Arnold’s N. (CN X)
Sensory afferents

* Floor of EAC

» Concavity of concha
e Lateral surface of TM

C2

Jaber JJ (2008) Cervical spine causes for referred otalgia




Distribution of referred nerve pathways and etiological causes (n = 123)

Referred nerve pathway, n (%) Etiological causes in referred otalgia, n (%)
Auriculotemporal nerve (CN V), 56 (46%) TMJ dysfunction, 33 (28)
Dental, 11 (9)

Trigeminal neuralgia, 4 (3)
Mandibular osteomyelitis/tumor, 4 (3)
Parotid tumor/infection, 4 (3)

Posterior auricular nerve (CN V), 3 (2%) Acoustic neuroma, 2 (2)
Herpes zoster, 1 (1)
Jacobson’s nerve (CN IX), 8 (7%) Tonsillitis/pharyngitis, 2 (2)

Sinusitis, 4 (3)
Pharyngeal tumor, 1 (1)
Glossopharnygeal neuroma, 1 (1)
Arnold’s nerve (CN X), 4 (3%) LPR, 2 (2)
Cricopharyngeal spasm, 1 (1)
Vagal stimulator, 1 (1)
Greater auricular, lesser occipital nerve (C2, C3), 51 (42%) CSDD, 45 (37)
Cervical root cysts, 1 (1)
Arnold-Chiari type |, 1 (1)
Whiplash, 2 (2)
Vascular, 1 (1)
Fibromyalgia, 1 (1)
Other, 1 (1%) Psychogenic, 1 (1)

TMJ, temporal mandibular joint; LPR, laryngeal pharyngeal reflux; CSDD, cervical spine degenerative disease; C2,C3, cervical
plexus.

Jaber JJ (2008) Cervical spine causes for referred otalgia.



CSDD caused Otalgia

/ Cervical spine with spondylosis
and degenerative disk disease

(primarily from C3 - C7)

Retrospective study focused on CSDD found:

Average age of 64 yo, F > M i | Bl
83% had imaging finding at C4 or above B Bony ‘spurs’ %‘/ 7r <
. . . g ke osteophytes
Correlates to positive findings: B4 /
. . /g":. ' |
1. PMH Rheumatologic disease Y.< Cmpress"’”%
. _ ://,4 y spinal nerve =4
2. Concomitant/Recurrent neck pain The 9 b |
SN N Narrowing f/C"'/ i\
: : : : : ) (P disk space {ria
Subjects had subjective improvement with PT < B~ _ ! A

+/- local anesthetic injection of facet joints. % | el




Cranial Nerve V3 - Mandibular Nerve
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J Gregory 2009 /

Adapted, with permission, from Todd J. Scarbrough, MD

Foramen

ovale CN V3

Auriculotemporal n
(branch of CN V3)

Lingual n, buccal
n, inf. alveolar n
(branches of CN V3)

- Ant. 2/3 of tonque
- Inferior oral cavity
- Palate —

- Lower teeth

- Mandible
(including TMJ)

- 3 major salivary glands

Chen R (2009) The Radiology of Referred Otalgia.

Trigeminal
ganglion

Cortex
(contralateral)



Physical Exam, CN V

Palpate the Temporomandibular joint

Asses dental hygiene, tooth sensitivity,
impaction of teeth

Palpate muscle of mastication:

1. Masseters- externally at angle of
mandible

2. Temporalis —
* Externally, clinching and relaxation
* Intraorally at the tendon

3. Medial pterygoids — intraorally between
the ramus of the mandible and the
anterior pillar.

Consider Imaging: Panorex, CT, MR

Bickley LS (2003) Bate' s guide to physical examination.
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Physical Exam, CN V

Palpate the Temporomandibular joint

Asses dental hygiene, tooth sensitivity,
impaction of teeth

Palpate muscle of mastication:

1. Masseters- externally at angle of
mandible

2. Temporalis —
* Externally, clinching and relaxation
* Intraorally at the tendon

3. Medial pterygoids — intraorally between
the ramus of the mandible and the
anterior pillar.

Consider Imaging: Panorex, CT, MR

.

Silveira O (2014) Use of CT for diagnosing temporomandibular joint.



Cranial Nerve IX - Glossopharyngeal Nerve

S )
Ear Tympanic n of Jacobson
and tympanic plexus ~ Sup. glossophayrngeal
— [ Ao

? (branch of CN IX) ganglion CN IX
S

- Posterior 1/3 tongue

Cortex
(contralateral)

Jugular foramen

Inf. (petrosal)

7 - Tonsillar fossae/pillars glossopharyngeal ganglion
\ /_ - Inf. nasopharynx n
\ \ - Parapharyngeal space | Pharyngeal, lingual and
- Retropharyngeal space | tonsillar branches of CN IX

\ J Gregory 2009 /
Adapted, with permission, from Todd J. Scarbrough, MD

Chen R (2009) The Radiology of Referred Otalgia.



Cranial Nerve X - Vagus Nerve

-

- Supraglottic larynx
- Laryngeal and lingual

- Lower pharynx

) Gregory 2009 /

Adapted with permission from Todd J. Scarbrough, MD

Sup. vagal

ganglion CN X

Tympanic n and plexus
and auricular n.

Jugular foramen

Inf. (nodose) vagal ganglion

surfaces of epiglottis

Internal laryngeal branch of
sup. laryngeal nerve and
the pharyngeal branch

of the vagus nerve (CN X)

Chen R (2009) The Radiology of Referred Otalgia.

Cortex
(contralateral)



Beenken SW (1995) Workup of a patient with a massin the neck.



Pynnonen MA (2007) Otolaryngol Head Neck Surg.






Cranial Nerve VII - Facial Nerve

.
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J Gregory 2009 /

Adapted, with permission, from Todd J. Scarbrough, MD

Ear

Posterior Auricular Nerve Geniculate
(branch of CN VII) ganglion

(Nervus Intermedius)

Internal
acoustic
meatus

- Nasal mucosa Vidian nerve/
- Posterior ethmoid sinus | Greater sup. pretrosal n.

- Sphenoid sinus (branches of CN VII)
- Soft palate

*** Exact sensory distribution
of GSPN is unknown

Chen R (2009) The Radiology of Referred Otalgia.

Cortex
(contralateral)



Differential Diagnosis

Primary Otalgia Referred Otalgia
* Otitis externa (bacterial, fungal, non-infectious) * TMIJ dysfunction * GERD/LPR
e Otitis media (serous, mucoid, infectious) * Dental pathologies * Cricopharyngeal spasm
* Foreign bodies * Neuralgias * CSDD
 Cerumen impaction * Mandibular * Cervical root cysts

, osteomyelitis/tumor .
* Herpes zoster oticus yelitis/ * Arnold-Chiari type |

* Parotid . Whiblash

° Neoplasm (auricle, pre/post auricular) tumor/infection/stone Whiplas
* Trauma (laceration, perforation, barotrauma) e Acoustic neuroma * Thyroid disease/tumor
e Eustachian tube dysfunction « Tonsillitis/pharyngitis | Promyaigia
* Meniere’s disease e Sinusitis * Psychogenic
* Cochlear hydrops * Pharyngeal tumor

* |diopathic SSNHL



Posterior Auricular N. (CN VII)

Sensory afferents
« Posterior wall of EAC
« Posterior auricular skin

Etiologies in Referred Otalgia

« Cerebellopontine angle tumors
* Herpes zoster

* Geniculate neuralgia

A

Greater Auricular N.,
Lesser Occipital N. (C2, C3)

Sensory afferents
* Posterior auricle

« Pre-auricular skin overlying parotid

» Skin overlying mastoid
_Etilogies in Referred Otalgia

Auriculotemporal N. (CN V)

Sensory afferents

* Anterior auricle

* Tragus

* Anterior wall of EAC

Etiologies in Referred Otalgia
* TMJ disease

|* Cervical spine degenerative diseases |

"« Whiplash/trauma
* Cervical meningiomas

* Dental pathology
* Parotid tumor/infection

)

-

%
\\\

C1

Jacobson’s N. (CN IX)

Sensory afferents

» Medial surface of TM
» Eustachian tube

* Promontory

Etiologies in Referred Otalgia
Tonsilitis/pharnygitis

* Eagle’s syndrome
E Sinusitis
: geal tumor W

(s Arnold’s N. (CN X)
: Sensory afferents
g « Floor of EAC /
™ * Concavity of concha
~ » Lateral surface of TM
\ Etiologies in Referred Otalgia
* GERD
—  Laryngeal tumor
* Thyroid tumorﬁnﬂammationJ
4
C2 ‘
C3

Jaber JJ (2008) Cervical spine causes for referred otalgia.
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Patient presents with otalgia

Focused history

Complete otology history including otorrhoea,
hearing loss, vertigo, aural fullness, tinnitus

Exclude red flags

Otoscopic examination

v

Treat suspected causes

(eg infection)

Reassess,
symptoms
resolved.

Opportunity for
primary prevention
head and neck
cancer

a )
Reassess, no clinical
improvement or
deterioration
- J
4 )
Consider complications
that may require further
treatment or
specialist referral and
reconsider diagnosis
. S

No apparent cause for
otalgia

Detailed head and
neck examination

Persistent unexplained
otalgia with normal
examination

[ No significant findings

Y

Red flag or significant
examination finding

l

Otolaryngologist
specialist referral
Consider maxillofacial or
other specialist referral
as appropriate

\

>

|

]
J

Harrison E. (2016) Otalgia.



Summary

* Trust your History and Physical for discerning Primary vs. Referred otalgia.

* Know the most common causes of referred otalgia.

* Be aware of red flag symptoms for H/N cancer.

* Get your patients to the right place for the right care!
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