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FOREWORD

The impetus for the subject of this thesis was a lecture
given by H, E. Kully (24), After hearing Dr, Kully, I realized
how very little I knew about so freguent e symptom as earache,
Also in my reeding, it seems thet this symptom, which appears
to be extremely important, is trested rather lightly. For
instence, a recently published "Symposium on Pain" discussed the
many different forms of pein, but earache wzs not even mentioned,

Therefore, I took this.opportunity to learn more about the

many possible causes of earache,
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kerache is & broad term used to incluaé pein in end sabout the
ear, It 1. & symptom which everyone complains ot sometime during
his life and one which, if the cause s cerefully :.no correctly
analyzed, may save a life, T.is term, however, usually sug:ests
a lesion in or about the esr and one is apt to forget that the
pein may be due to any one of many extrinsic causes, In desl-
ing with earache, therefore, it is al.ays well to keep in mind thet
the symptom is deceptive and occasionslly treacherous, because the
severity of the pain may bear little or no relation to the gravity
of tne lesion which causes it. All ages ere affected, hence it is
essential to diagnose the czuse anc distinguish the urgent from
the less serious type with, in many ceses, little or no history
from the petient,

E&rache may be caused by organic lesions within the external
auditory canal, midule ear, mastoid cells, and eustachian tube; or
by remote lesions in other parts of tne boay that ceuse pein by
the reflex route. Pain due to some affection of the ear itself is
classified as Otodynia, while psin of & reflex neture is called
Otaigia., Otelgia is further divided into referred or sutonomic,
reflex, transferred, herpetic, tabetic, and psychic forms,.(12)

In eddition, there is & third group of patients with earache from
less common causes. They belong to neither of the above groups,
but are those with primsry neurslgia of the verious sensory nerves
that supply the auricle, external euditory meatus, and tympanic

wembrane, (10)



Hubert (19) in a discussion of the mechanism of pain divides
it intothree types: (1) Somatic Pain--irritstion of the specisl
sensory nerve endings (sense organs) with stimulation of the affer-
ent somatic neurons which carry impulses to the psin center in the
Thelamus and thence to the Cerebrum. (2) Autonomic (viscersl) or
referred pain, In this condition one is not concerned especially
with the viscera, but with structures visceral in origin, i.e.
those arising from the branchial arches and pouches. (3) Psychic
Pain--this mey be regarded as an outward manifestetion of & neurot-
ic conflict having its origin in the cerebral cortex and being pro-
jected from here to the periphery,

Wheh investigeting & case of earasche,the exact localization
of the pain may be of assistance in determining its source,
especiaily true in referred pain. Hence the explanation of the
pathways of painful stimull in and about the ear and suricle concerns

itself with the anatomy of the sensory supply of the ear,

ANATONY
The sensory supply for the auricle, externsl auditory meatus,
middle ear, znd tympanic membrane comes from z series of nerves
consisting of the facial, trigeminsl, glossophsryngeal, vagus, and
cervical plexus.
Facial serve: (123) Clinically this nerve is ususlly regerded
as being entirely e motor nerve, Histologieally end embryologic-

ally, however, it has been proven to be a mixed nerve, its sensory



ganglion--tne genicul:te; its sensory root--Pars Intcruedia (Nerve
of wirisberg). Fenton znd Larsell (2) in their stucies of humen
material,bzsed upon experi.entel studies in cowmparstive enstomy,
concludea t.uat botn the chordi tympani snd the gre:t superficisl
petrosal nerves are composed of efferent sensory fibers whose cell
bodies are located in the geniculate genglion. Hunt (20, 21, 23),
&s the result of his study of primary isolated herpes gzoster in
the ear, formed the opinion that there aie elso afierent sensory
Tibers in the facial nerve, The sensory zone of these f'ibers con-
sisting of the tympenic membrane, externel sucitory canal, conchs,
tragus, antitragus, sntinelix, fossa of' the antihelix, &snd the
lcbule of the ear. This &rea, however, is not entirely represented
by the geniculate zone. He felt that sliowance must be msce for
overlapping of tre trigeminslin front end the cervical behind. 1Inm
addition, Hunt found that the geniculate genglion mey in certain
cases participate in the innervation of & strip of skin covering
the postero-mesial surface of the auricle and adjacent mastoid;
sharing with the vagus in the innervation of this region. His
clinical evidenee is somewhat substantiated oy Fenton a:a Larsell (9)
who founa & small branch in the human fetus which pssscs to the
skin of tne posterior surfzce of tne ear, after ancstomosing with
the suricular branch of tne vegus. In adaition, it supplies part
of the external szuditory mestus and tympanic membrene, Thus it is
presumed that the facial fibers distributed taru the Remi Auricularis

Vagi supply part of the external asuditory meatus, tympanic membrane,



and the skin on the cranisl side of ths concha. A case presented
by Clsrk and Teylor (3), to be discussed later, proved clinically
th:t the Pars Intermedia is the s.nsory supply of the fecial nerve,

Wilson (40), however, believes that there is insutficient
evidence to prove thet the geniculate ganglion nerves supply the
tympanic membrane. Following s careful anstomic:zl study of humen
material, he concluges that the chief supply of the membrane is
by branches of tne auriculo-temporal and vagus nerves, which enter
from the external auditory meatus., These form & plexus in the
fibrous tissue from which branches afe distributed to a subepithel-
ial and & submucous plexus. There are also nerves, fewer in number,
. which enter from the tympanic cavity.

Immediately before the faciel nerve emerges from the stylo-
mastoid foremen it generelly receives a twig from the auricular
brench of the vagus. After its exit from this foramen, the facial
sends & branch to the glossopharyngesl nerve,

Trigeminal Nerve: (13, 35, 40) In addition to supplying sensa-
tion to the face, the trigeminal nerve also inmervates the front
of the upper portion of the auriclej principaily the skin covering
the front of the helix end tragus, the skin lining the external
auditory meatus, and the tympanic membrane, The fibers pass to
this region through the auriculostemporal branch of the mandibular
vivision of the trigeminal, The exact distribution of'this nerve
is not readily determined, since its distribution veries in differ-

ent individuals and such extensive nerve overlep in this area,



As sbove mentionea, the auriculo-temporal communic#tes with the fecial
in the substance of the Parotid Gleand,

Glossopharyngeal Nerve: (13, 26)) Tunis nerve contains both
notor and sensory fibers, and it ic the sensory branches that arise
froia the petrous ganglion that are to be considered, There are four
main branches from this ganglion that are of especial significence,
A small branch that anastomoses with the auricular branch of the
vagus and continues with tnis nerve to the portion of the ear supplied
will be discussed later. Another, and probably the most important
offset of this ganglion, is the tympsnic nerve (nerve of Jacobson).
This brench pastes to the tympanie cavity, where it bresks up to
form, along with brznches from the carotid plexus of the sympsthetic
on the external carotid srtery, the tympanic plexus. This plexus
supplies sensation to the mucous lining of the tympanum, mastoid
cells, and tne auditory tube, Other fibers become reunitec to form,
by their union with a small nerve from the geniculaste ganglion, the
lesser superficial petrosal nerve, which passes to the otlic ganglion.
The petrous ganglion also communicates witu‘tne sup=rior cervical
ganglion of the sympathetic and sometimes with the jugular ganglion
of the vagus.

The main portion of the glossopharyngeal nerve is distributed
to the tonsils, the mucous membrane, papiilae, and follicular glands
of the base of the tongue, anc the muscles and mucous membrane of
the pharynx, forming with branches from the vagus and sympathetics
the pharyngeal plexus. Thus connecting this entire region with that

of the sar,



Vagus Nerve: (1%, 36, 40) This nerve emerges from the cranium
througn the juguiar forsmen, in whicn is forued the jusuler gang-
lion enu zfter emergence the ganglion nodosumig formed, The
juguler genglion gives off the suricular brench (Arnold's Nerve)
which receives near its origin the filament from the petrous gang-
ilion and usually communicates with the fzcial nerve by a branch
arising from the latter in the Cranslis Facialis. It is distributed
to the back of the auriclec, inferior and posterior wall:c of the
exgernal auditory meztus and the concha. The ramus suricularis
communic:stes superficially witi the posterior suriculer br:=nch of
the facial, while the jugular ganglion receives communications from
the petrous ganglion, the superficial cervical ganglion, and the
sccessory nerve, The vagus has a very extensive supply, passing
to the larynx, phsrynx, esophagus, heart, bronchi, and abdomen,
giving rise to pathways from very remote points to the ear.

Cervical Plexus:(13,38) The anterior rasi of the first four
cervical nerves sre concerned in forming the cervical plexus. Each
is joined, on its emergence from the intravertebral forzmen, by a
grey ramus communicans from the superior cervical ganglion of the
sympathetic, and the plexus communicates with the vagus, accessory,
hypoglossal aud snsa hypoglossi nerves. The two branches which are.
concerned in the scnsory supply of the auricle are the lesser
occipital and great auricular.

The lesser occipital is an ascending branch which arises from

the second and third cervicals. It divides into an auricular,



occipital and uestoid branches., The auricular branch supolies
sensation to the upper half of the nelix, tne lateral occipitel
zres, ana the lower end or the mssteid., It communicates with the
greater occipilsl, the grester auricular, and tue nosterior auric-
uler brancn of tine facial. The mastoid branch pssscs to tne mastoid
ares, and tne tanird brsanch to the occipital region.,

Tne greater auricular, arising from the secona and third
cervical nerves, likewise divides into three brencnes: mestoid,
auricular, and facial. The mastoid branch supplies the skin of the
scalp behina the ear and coismunicates with tne le. s occipital of
the cervical plexus and the posterior auricular brench of the fsacial,
The suricular branch escends to the car anc supplies the lower part
of the suricle on both aspects, communicating with the lesser occcip-
ital of tne cervicel plexus and tﬁe posterior auriculer of the
facial, The facial division supplies the s<in of the cheek over
the inf'erior part of the messeter muscle ana psrotid gland, commun-
icating with the branches of the faciel.

In adcition to the above nerve supply of tuc verious portions
oi the ear, it is necessary to ulscuss in some detail several of
the gangiiax which are associated with tnese nerves,in order to
ést&blish tne possible pathways by which pain may be referred or
transferred to the ear.

Sphenopalatine ganglion: (1%, 36, 9) This is the largest of
the sympathetic ganglia associated with the branches of the trigem-
inel nerve. It is deeply placed in the pterygopalatine fossa, close

to the sphenopalatine foramen, The ganglion's sensory root is de-



rived from twovsphenopalatine branches of the mexillery nerve, and
the motor root is probsbly derivea tfrom the Pars Intermedius through
the great superficial petrosal nerve. It also receives a sympathetic
root from tne carotia plex.s tnrough the deep petrosasl nerve.

Tne grest superficiai petrosszl nerve is given off froum tne
geniculate ganglion o' the facial nerve, and the deep petrosal
nerve arises from the carotid plexus. These two nerves join form-
ing tne vidian nerve (nerve of the pterygoid canal) which is joined
by a small sphenoidal branch from the otic ganglion and ends in the
sphenopulatine ganglion,

The branches of tnis ganglion are distributed to the periosteum
of the orpit, the mucous membr:ne of the roof of the mouth, soft
palate, tonsil, lining membrane of the nasal cavity, uvula, and the
mucous membrane of the nasal part of the pharynx behind the suditory
tube.

Otic Genglion: (9, 13, 36) Situated immediately below the for-
amen ovale, the otic ganglion lies on the medial surf-ce of the
mandibular nerve, It is connected by‘two or three short filaments
wi£h~the nerve to the pterygoideus internus, from which it may
obtain & motor and possibly & sensory rooct. Tne sympethetic root
consists of a filament from the plexus surrounaing the middle .enin-
geal artery. It comaunic:tes with tne glossophsryngeal snd fecial
nerves through tne lesser superficial petrosal nerve, A slender
filement ascends from the ganglion to thé nerve of the pterygoid

canal and another smell branch connects it with the chorda tympani,



Its brancnes of cistributicn zre to the tensor tympsni and the
tensor velli palatini.

Submsxillary Ganglion: (9, 13, %6} This genglion is situated:
above the deep portion of tne submaxiilary gland on the hyoglossus
nerve near the posterior border of the mylohyoideus. It receives
filements from tne lingual, chorde tympani and tne sympathetic
plexus sround the externsl mexillary srtery., Its breanches are
distributed to the mucous membrene of the mouth and duct of the

submexililary gland, some being lost in the gland itself,

OTODYNIA

Locsl causes of earache are by far the more common, being in
a ratio of 19 to 1 over extrinsic causes. To discover the intrinsic
cause of earache, however, it is necesszry to examine the auricle,
external auditory meatus, tympanic membresne and surrounding parts of
the ear, the mastoid process, and the scaly above and behind the ear.
Because of tnis, I wish to follow the plan of lollison (28) in
whicn he divides the ear into its component parts and discusses the
pathology of each separately.

1, Pinnm:

L comuon ceuse of earache,especially in youngsters, is

trauma of the pinns. Injury to the ear as might occur in boxing
or footbelil produces & peinful swelling on the latersl aspect of the
auricle, resulting in a condition known & Hematomz Auris (31).

A careful history =rd the local swelling should readily leed to &



diegnosis.,

Erysipelas of the pinns (11, RY) is generally s part of a
cutaneous infection of the scalp in the mastoid region or of the
face in front oif the ear. Again, the characteristics of tnis lesion
are such that a definite diagnosis may ecsily be made,

Perichondritis of the pinne (19, 29, 31), while relatively
rare, does occur anu produces severe pesin, depending upon the extent
of the lesion. ©Such might arise from a scratch, spread of infect-
ion from a boil, or infection occurring in a hematoma. It is fre-
quently due to infection of the cértilage following the cutting of
e meatal flap during e rsdicel mastoid. There is some pyrexia and
considerable pain followed by swelling and redaness of both aspects
of the suricle, Involvement of the whole pinna usua.iy assumes
the characteristics of a cellulitis.

Fost-bite (l:) causes a severe burning, itching type of pain
localized in the pinna, In this condition a careful history will
determine the cause., Other less com:. on causes of earache due to
involvement of the pinne sre rodent ulcer, epithelioma, and gout,

In the first two the appearance of the lesions is usually character-
istic, while in the latter deposits of uric acid erystals in the
lobe of the ear produce: characteristic. nodules called tophi.

2. External Auditory Meatus:

Foreign bodies (27, 38) in the canal are rather common
in children. If a child, otherwise in good nealth, complsins of a
severe earache, & foreign body pushed into the meatus is probably

the most likely cause, The foreign meteral usually causes & slight



lzcerztion of the walls with resulting inilemmstion snd pain,

L pea, small been, or & grain of corn, or some other vegetable sub-
stance tends to swell uncer the influence of tne warsth and mois-
ture in the depth of the meatus producing an intense inflammstion
which might involve the tympanic membrane. In these ceses, the omnly
meens of diagnosis ic examinétion since the child will not give &
definite history because of his fear of punishment. 1In sdults who
suffer from cnronic discharge from the tympanum, it is not uncommon
to have an inflamsation &na earache caused by a foul plecyget of

woel wnicihh the patient nas forgotten to remove.

Impscted Cerumen: (27, 29, 38) It is not ususl for wax to
cause an earache, but will do so if it becomes hard ano pres:es
against the tyupsnic membrzne., In sucn cases vertigo will be an
outstending symptom with earache secondary, except in very young
children and infants, A plug of wax long rctzainea in the mcatus
may start s dermstitis, producing an exudate - hich, on the inflammed
surface, results in earache anw., ovrobably, some tenderness or pain
behind the ear on tne siae of tne head, These patients, many times,
complain also of increased aeafness and decreased autophony with,
in some cases, discomfort and pain over the sesteid, In the presence
of pain a.d gidainess, one aust e careful not to mistake for im-
pacted vax in the depths of the meatus, a brown colored, adherent
sccunulation which syringing fails to remove anc difficulty is ex-
perienced in removing it with anc zursl nook or probe. Such coundi-
tions suggest = cholusteatomatous mass which is frequently associat-
ed witn chronic suppuration in the tympanum or its adenexa (mestoid

antrum end cells).
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Furunculosis (19, 27, 28, 83, %3) is & rethir comaon affecﬂion
of the externsl mestzl tube producing earache., This condition is
usuaelly caused by & staphylococcus infection of the hair follicle
or sebaceous gland in the epidermic lining of the cartilzginous
portion of the cesnal, The infection,in turn,csuses en ‘nflammation
of the soft parts, whichn results in & irritetion of nerve endings.
Pain is tne outstanding sysiptom ana it is often more severe in the
deveroping or presuppurative stage, owing to the restriction of
the inflammnatory edems. The pain is, ususily, terrific by day end
renders sleep impossibie st nignt. The inflammetory process, in
some cases, extends to the mastoid region with involvement of the
mastoid branches of the great auricular and smsli occipital nerves,
In such instances, tne entire picture simulates that of an acute
mastoiditis. In furunculosis, however, the suricle is very sensi-
tive to‘touch and motion, and the pein is accentuated by any move-
ment of the tempero-mandibulsr joint, Many times & boll is not at
ell easy to discover, and in these cases a smell probe should be
used, by which means a small area of tenderness mey be discovered,
If the boil is located in the snterior or inferior region of the
canal, the trzgus may be swollen and peinful.

Diftuse inflammation of the mestus (31) causes acute pain
within the ear accompanied by considerable pyrexia, some itching,
end a watery discharge. Inflammation of this ncture is usually
predisposed to by seborrheic dermetitis or by irritation of the

canal by chronic middle-ear discharge. E£econdary inf'ection gains



entry through fissuring of the skin or through traume from scratch-
ing. On examination there is a generalized sweliing of the mestus,
The tympanic membrane is intect, but may be reddened, ani is fre-
guently partly or compietely obscurcd by the swelling of the mental
walls.

Lnother pathologicel condition of the canal usually associated
with & severe type of middle-ear infection is otitis externa hemo-
rrhagica or hemorrhagic blebs of the cenal (31), and is commonly
scen during epicemic influenza. The patient complains of severe
earache of a stabbing character, accompanied by tinnitus and deaf-
ness. Upon examination the meztus shows the presence of one or more
hemorrhagic bullse in its inner osseous portion, ususzlly on the roof
or posterior wall, which msy partiaily ebscure tne tympanic membrane,

Acute seborrheic dermatitis of the ear (31) is practiczlly
always secondary to seborrhea of the scalp. When it involves the
auditory canal, the patient complains of pain in and around the ear,
accompanied by itching,which mey be viry intense, =2na dezfness, if
the canal becomes blocked with debris. On exemination one finds a
swollen meatus with redness and scale formetion and a little watery
discharge.

kxostosis (29, 31), while not common, does occur in the bony
meatus, and may be single or multiple. These are symptomless;except
where there is an impaction of wax in the nsrrowed canal, or inter-
ference with drainsge from a middle-ear infection. If, however, the

growth becomes so extensive as to cause tne lining of the walils to
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contact, the resulting dermatitis woulc give rise to pain, sl
though deafness would probably ve a more outst:ncing symptom,
Carcinoma (5l) of the meatus is also rare, but when it occurs
it usuaily taikes tne form of a squamo.us epithnelioma, producing a
warty growth with a slight discharge anc czusing intermittent
pain,
5. Tympanun and Membrane:

Acute otitis media (19, 27, 29, 28) is, by fer, the most
comnon cause of earasche, Pain in this condition is practically
always accompanied by thouse symptoms which are indicative of con-
stitutionsl or general toxemia of a grester or less degree of sever-
ity., The onset is usually very sudden and the pain, whicn is the
outstanding symptom, is steady, boring,or throbping in character
with occasionel sharp twingcs of grester intensity. Due to involwe-
ment of the suriculo-temporal nerve, pain may be felt in front of
the ear, but it is of greztestintensity within the ear. Pain on
pressure over tne mastoid is practically always present during the
first few days of otitis iedis and is not indicative, at this time,
of mastoiditis or mastoidectomy., The chief difficulty in diagnosis
occurs in infsnts who hsve not, s yet, learnea to talk. In these
cases, the subjective symptoms are of greut importance, The infant,
as a rule, is rather restless, fretting, crying, and occassionally
scresming. They have a tendency to lie with tne inflammed ear up,
Not infrequently symptoms suggestive of meningitis will be outstand-
ing. As the condition progresses towards suppuration, the pain be-

comes intensified .n¢ is often excruciating.
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In chronic otitis media or chronic suppurative otorrhes
(27, 38) pein is rere and earache snould be regerced as signifi-
éant because it means that septic inflammatory products sre being
reteined, under tension, in the middle-ear or in iis auenexa.
Lttacks of acute inflammation mey recur in cases of chronic sup-
puretion causing an exacerbztion of tane latier with some earache,
Although rarely severe, anc never as bac as tne pain of acute otitis
media, the psin is usuelly felt in the tympenui, but it may spread-
to the mastoid, this being tender to pressure.

sustacaian tube (1, 27, 29, 31): Inflemmatory involvement of
the eustachian tube precedes, as a rule, thet of the middle-ear,
The pain is Zocalizea in the region behind the angle of the jaw,
in front of tne anterior border of the sternocleidomastoid, and be-
low the lobule of th. ear, It is often precceded by psin lower
down in the region of tne tonsil. The milder and fugitive forms
of earzche in children almost invarizbly imply a mild infection
of the eustachien tube and middle-ecsr., Examinstion of the naso-
pherynx will frequently reveal that there is an sbnoruwel degree of
nypertrophy of the adenoids. £Enlarged tonsils and zdenoids may
obstruct tne orifiice of tne eustachien tube,bringing about a negative
prescure in the micuale-ear, Hetraction of the tympanic membrane,
which results from this condition, rauses considersble pein., Thile
this condition is practically confined to infants and children ang
appenrs mostly st nigint, it is becoming .ore ol a problem in sdults,

due to our present ey aviation. Due to tne sudden changes in



altitude a positive or negative pressure is produced within the
middle-esar. This concition dpends entirely upon the functioning
of the eustachian tube, and in cases in which the tube does not
function properly or rapidly enough, :severe earache becomes gquite
a problem (1).

Some rarer caus.s of earache (23) due to widdle-car involvement
may be the result of: (1) Erosion of the attic roof or outer wail.
Ulceration of the bone in this situatioun is usually accompanied by
neuralgic pains above the ear, raciating to the vertex., The pain
is possibly aggravated by a periostitic patch of the inner end of
tne meatel roof, which has bven infected by extension from the
attic erosion, Cases with large, open perforations of the tympenum
or attic with a dry and coupletely hezld lining, often complain of
earache. This is especismlly true in cold weather or exposure to
wind. (2) Non-suppurative diseases of the midcle—ear such as: middle-
ear catarrn and otosclerosis. In these conditions graduelly in-
cressing deafness is tne dominant symptom, while esrache is a minor
one. In both the pein is periodicael and of a fleceting, dart-like
nzture, (3) Earache may be a symptom of inflammatory lesions of
the labyrinth or graver intracranial complication of middle-ear
infection. Generzl.y speeking, however, such pain is in the nsture
of & headzche ratner tnan an ear=che.

4, Mastoid

hcute mastoiditis (19, 23) is secondery to inflamnatory

infection of the middle-ear--which, anatomically, implies the



-ustachian tube, miduic—ear, editis, snd messtoid antrum, itn ri-
mary infection of the midulic-car, pein may be felt in the mastoid
gyuncaronousiy wit. thel of tne the tympenic cavity. ith the onsct
of micale-.sr suppurztion, however, tha mestoid pain usually subsices,
to develop later if suppuretion activity in tae antrum or air cells
should easue, In tnis condition there is, in most instences, :er-
iostitis and ascute bone conzestion witan severe ain over the mastoid.
The pain is at first deep sested and boring, cue to the invglyement
of the masto.a brunch of the tympanic nerve. The pein soon becomes
sior. superficial and aifiuse over the ncead and neck as tne mastoid
branches oi the great suriculsr anc small occi:ital nerves become
irritated., Tenderness to pressure over tne bony process is present
only during the menifestations of psin, A diasgnosi: of mastoiditis
is sometimes mace in erysipelas of the external meatus,since the
cutaneous involvement is many times accompaniea by pain first not-
icea over tuoe mastoia with a burning pain in the eazr znd high fever,
Severe mastold pain nay aiso be present witnout midcle-ear infection
in ceses of malignency. Pressure over the bone in this concdition
prodauces an egg-shell cracking sound, .hicn is considered as being

patnognomonic,

OTALGIA
After a careful examinstion of the ear and no local cause can

b. found to explein wi earache, the exaniner musi turn to those regions



from which pain might be referred or trznsferred. I, therefore, am
following the plan of presentation used by Goldsmith (11), in which
the causes of etalgias are discussed by considering these regions
and their lesions separately.

1. In and ebout the auricle end cenal (11, 29): Pain in end
about the ear is frequently found in cellulitis of the scalp and
usually occurs previous to the characteristic swelling of erysipelss,
Inflamnstion of the small giand situated on the posterior part of
the mastoid process gives pain which may be referrcd to either the
auricle or within the ear, Pre-suricular lesions not uncemmonly
give rise to pain in the ear, and a stye on the eyc-1lid is a fre-
quent cause of inflammation of the pre—auricular gland, The close
assocliation of the tempero-mandibuler joint makes aural psin fre-
guent in derangements of tnis joint, either of traumatic or arthritic
origin. In tempero-mendibular arthritié pressure over the joint,
or the opening or closing of the mouth wili elicit pain within the
ear, Such pein mey =lso be produced by irregular chewing bites.
Acute inflammation of the parotid gland, eitner as mumps or as
postoperative pasrotitis, causes pain in the eer that may be both
referred and radiating,.

2. Jaws and teeth (11, 27, 28, 29): Earache is one of the com-
monest, and at times the only, indications of msieruption of the
lest molar, especiaily, but not exclusively, the mandibular one,

The mexillary molar is occassionaliiy at fault and is often overlooked.



The tender, cericus tooth with pain in the esr is common, but
the tooth may not alweys be tender. In such cases only careful
dental snd xray examinetion will deciae the tooth at fault, In the
ebscence of ceries, the third molsr, if unerupted, must be suspected,
and, agein, xray is the only definite means of diagnosis, Pein in
tne teeth, jaws, and ears, however, may be e&n early sign of tie
douloureux, anc one nust be cafeful that good tueth are not sseri-
ficed uselessly. Alveolar inflammation associsted with dental
caries or yggs of the alveolar mergin mey be the cause of earsasche,
Teeth around which the band of false teeth plays should be especialiy
examined, since here the band wears the enamel, exposing the dentine
which is resdily irritated by changes in the temperature. Earache
is commonly complained of during the mesl in such cases, expeciglly
with very not or cold food. Osteomylitis, acute or chronic, bony
tumors of tnc jaw, reteined roots of teeth, and adamantinomous teeth
can resdily ceuse otalgia., In the lower jaw the presénce of bony
cysts, however, may be confusing, being so situasted thet xray misses
them. Goldsmitn (11) cited a case in which pain was loczlized in
front of the externsl auditory cansl. This wes founc to be due to
a cyst, undetected by xray, which encroached upon the mandibular
nerve in its canal., He thinks that finger palpation of the teeth,
palate, and alveolar margins is very helpful in locating suspicious
sreas otherwise undetected,

3. Nose end sinuses (8, 9, 11, 19, 26, 27, 2u, 3%, 26, #9):

The nose is a very infrequent seat of otslgia, but cerache due to



to pressure of & highly deflected septum ageinst the middle turb-
inete has been recorded (11}, Inflammatory lesions of the paranasal
sinuses do not often cause otalgis, in spite of the fact that the
sensory nerve supply of these two aress is so closely related, In
both sphenoiditis and posterior ethmoiditis the pein is referred to
the mastoiu region, and sometimes is felt in the depth of the esr,
According to Sluder (3%), the pain passes to the lower jaw snd teeth
extending benesth the zygoma to the ear to take the form of earache,
He also states that the pein is emphasized at tie mestoid, but is
nearly slways severest at & point about two inches: posterior to

the mastoid. This tender point is quite constant in nasel ganglion
heeadaches.,

The work of Fenton and Larseil (9) cpncerning the sphenopslatine
ganglion was the result of tneir interest in an otuigic girl whose
mestoid hed twice been open fruitlessly by an ill-sdvised collegue.
Her otalgis disappearea completely after wide opening of a sphenoid-
al enmpyema, invisible to xray.

In all cases of otelgis due to sphenoiditis, mestoid tenderness
is so merked that acute mastoiditis is the usuel diagnosis. The
pain.and suffering, however, are clinically ou£ of proportion to any
possible cause in the mastiod region. The symptoms continue over a
period of yezrs without any gross pathology. There is no relief
from mzstoidectomy or cocainizatibn of the nesel gsnglis, while
opening of the gphenoid and ethmoid sinuses results in marxed

ameliorstion of the mestold symptoms. In those cases which have g



definite history of otorrhea and pyrexiz, s diagnosis is extremely
ditficult to make, especially in those instances wiere there are
no signs of nasal pathology. The only mesns of dizgnosis is xray
and in case this fails to show any pathology an exploratory should
be done,

Suppuration within the antrum very seldom causes pain in the
ear, but may do so. Vatson-Williams (38) reported a case in which
the pain was of & throbbing character, being worse at night. The
mastoid was slighty tender, the temperature high, but the esr and
nose showed no pathological findings. The diagnosis wzs made by
an exploratory of the antrum--with complete recovery,

Sepsis in the cells of the ethmoid region mey ceuse changes
around the eustachian tube which results in eszrache, Carcinoma in
this region has also been known to cause referred pain to the ear,

4, Mouth and tongue (11, 12, 19, 27, 28, 29): Lesions within
the mouth and on the tongue are another rather comiion cause of
otalgia. In making sm examinastion of tae mouth in such cases,it
is essential to have good illuminstion anc thorough exposure.
Lesions of the mouth csuse pain that is usuaily located within
the ear and externsl suditory meatus, with the greaztest intensity
just in front of the ear. Ulceration of the hard pelate, carcinoma

\
of the cheek, infiltrating or ulcerasting arcas of the floor of the
mouth at the junction with the under surface of the tongue, and in-
volvement of the gums,as in Vincent's or pgyorrhea,are concditions

within the mouth that give rise to referred psin within the eer.



Ulcerations or erosions of the tlongue may ceuce intense,
constant, or intermittent pain in the eer which is rlweys sggravated
by mastication of food. Infiltrating leucoplakis, probsbly early
carcinoma, carcinomatous znd non-malignant warts, and neoplesms of
the tongue might also give rise to painful sensation in or gbout
the ear,

Inflammation and edeme of tne soft pslate, accompaning peri-
tonsilitis, or &s tne result of =zcute inflemmation following remov-
al of the tonsils, tuberculous. ulceration, or epithelioma mey produce
an otalgia of & rather severe character,

Enlargement of the submexiliary gland, owing to either inflamn—
ation or to blocking of the duct by & stone, causes referred pain
to the ear that is of an indefinite cheracter. Diagnosis is aided
by the intske of & smell amount of food, since this will increase
or bring on the pain., A stone in Wharton's Duct ususlly causes a
herdness tnat may be felt slong the line of' the duct,

5, Pherynx (11, 19, 28, 29, 37): Pathological conditions of
the fauces and tonsils are rather common sources of referred pein
in the ears. dcute tonsilitis is often eccompanied by a discomforteble
sensation ih the ears, while quincy, on the other hand, causes
severe pain. Encysted abscesses, malignancy, tuberculosis; or specif-
ic ulceration in this area are other,not infrequent,causes oif otslgia.
Recurring tonsil inflammation or small abscesses on the tonsils,
although appearing insignificant, may be productive of & very

worrying type of earache. /iso one must not forget to warn a patient
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of the possibility of an earache following'tonsiiectomy. This ache
ig present during the first few days or does not eppeesr until the
fourth or fifth postoperative day, and is uade worse by swallowing.

Painful ulceration, carcinoma, tuberculosis, or specific
disease of the epiglottis reedily causes referred pezin to the ear,
Growths deep within the pherynx and acute inflemmetion of the deep
later=l pharyngeal wall will cazuse an intense earasche.

Pain from a lesion in this region might also bé referred to
the mastoiu &s well as with in the ear. Such a condition is
illustrated by Tiliey's (37) case in which pain in the right ear
anu nastoid region was due to an accumulation of septic products
in tne éorresponding tonsil,

6. Nasopharynx (11, 29, 37): Growths in the neighborhood of
the eustachian tube, either cercinome, sarcoma, or fibroma, are
other likely causes of otalgia. It should be remeuxbcred that in
young persons (under 25), the nesopherynx is the most frequent site
of carcinoma,

Another important observation to be made in this area with
reference to otelgia is thet connected with Rosemmueller's Fossa.
Early Carcinoms here is a common cause of earache referred through
the palatine branches of the sphenopalatine ganglion, Leter, when
the disease resches the spheno-mezillery fossa, the second division
of the fifth nerve is involved directly and tne ear pain is in-
creased with upper jew pein added., It is hard to examine this area

but nothing justifies failure to see the entire veult under good
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illuminatien,

Nasopheryngeal fibromaes, with or without extension into the
posterior sinuses, and ulcerations, melignant or specific located
on the posterior wall of the nasopharynx or sbout the tubsl orifice
readily csuse ear pesin. Acute lymphoid inflammetion, including
tubal tonsils, may produce pain without tympenic changes. Tubel
strictures must also be included, but this may be tympanic pain
due to excessive indrawing of an extrsordinery sensitive membrane.
In adults, earache is sometimes caused by infection with chronic
abscess formation in the masses of sdenoid tissue.

8. Laryngopherynx (11, 13, 28, 29): The lateral part of the
pharynx peasses aown externally to the larynx into a recess called
the pyriform fossa or sinus, and this area is = very fevorite sest
flor carcinoma. When present, even in the early steges, in the bottom
of the recess, the lateral wall, or creeping benind ana external
to the arytenoid eér pain is comuon, Otalgia in this case, however,
is of rsther bed significance since it denotes an infiltrating le-~
sion involving tne externsl braznch of the superior laryngeal nerve,.
Abefmetny (quoted by Goldsmith)(1li) states,"f lump in the neck with
pain in the ear means cancer of the throat."

The laryngpharynx passes posteriorly behind the arytenoid and
larynx to the upper edge of the cricoid forming a potential spsace,
According to Goldsmint(1ll), this ares should also be examined,
especially in cases of earache associated with even slight dysphagia.

He cleaims tﬁat it is surprising how frequently extensive carcino-
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matous involveme ts are found,

Glandular enlargement an¢ tumors of the neck, such es goiter,
cause pain benind the eszr due to involvement of the grest suriculsr
snc small occipltal nerves,

8, Larynx (11, 25, 27, 29): Referred pain to the eer is common
in ulcerative lesions in the larynx. Otalgie is ususlly late in
tuberculosis, or in malignency when the disease hes passed beyond
the confines of the cords, or becomes the type spoken of as extrimsic,
Tuberculosis of the lerynx or an ulcer on the posterior well will
often give pain referred only to the ear and not to the tnreat. In
advanced carcinoma of the lerynx the pain may be in one or both ears
and is quite often of such intensity that it interferes with sleep.

Posterior criceoid cercinoma, a condition arising in the upper
end of the esophsgus, may be responsible for referred pain to the esr
at an eesrly stege in its growth, It is decidely more common in fe-
males and earache in the abscence of any inflaumetion of the ear or
deafness should, in females over fifty years of age, attract attention
to any throst symptoms present anc to examination for post-cricoid
carcinoma.

9. Cervical spines and¢ glands in the neck (11): Otalgia from
this region is ref'erred to the ear through the grest and small
occipital and gre:zt suriculsr nerves. Caries of the spine, cord
tumors, lesions of the articulsar surfaces, Pott's Disease, and deeply
descending retropharyngeal acscesses, if not below the second or

third cervicgl roots, have to be considered. FExtensive surgical
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procedures'high up in the neck msy be followed by :sin in the ear
due to the nerves being caught in the cicatrix. The pain induced
is usually iocelized in the auricle since its grestcr portion is
supplied by the sbove aentioned nerves,

Angel Jones reports in The British iledical Journal >i' Jenuary,
1333 (quoted by Goldsmith)(lli) a case of hyperesthesia of the lobe
of the ear and poresis of the lower lip on tne seme side following
radium needles and subsequent surgery for & retrocricoid carcinoms,.
Goldsmith(li) aiso hac a case of carcinoma of one helf the epiglottis
with no earache until months after the epigloitis was removed and
redium needles were put into tue neck for the associated adenitis,

10. Intracranisi and rare cases(ll, 17, 22, 27, 37, 39):

E., Watson-Williams(39) cited & case in which asn earache wes found

to be the symptom of an sneurysm of the Circle of Willis. Such a
case was also reported by Tiliey(87), Angel Jones (quoted by Tilley)
(37) records a case whose mastoid was opened because of pein, and
the cause was Founa to be due to an aneurysm of the basilar artery,
Goldsmith(ll)had a case of otalgia resulting from en aneurysm found
on the right vertebrsl artery.

Hunt(22) presented & case in which the patient hed sharp lan-
ciﬁating pain like the prick of a needle in the depths of the ear.
This pain wes very sharp and was frequently sccompanied by sudden,
reflex jerks of the head, The cause was disgnosed ss tesbetic
otalgia in whigh there was a degeneration of the Nerve Of Wrisberg.

Another rire condition was reported by Tilley(27) in which the



paetient wes complaining of pain in the right ear accompanied by
discomfort in the rignt half of the soft pelste. Examinstion dis-
closed an ulcersting gumma on the pheryngesl orifice of the eusta-
chian tube, This symptom diseppeared completely with antisyphilitic
trestment.

A boy,age ten, complained of a bad esrache of a few hours dur-
ation foliowing a chill, On examination, the ear was normel and there
was no tenderpess. A general examination revesled a consolidetion
of the left lower lobe of' the lung, zna & diagnosis of pneumbnia wes
made. This cese was reported by Watson-Williams(39).

In considering the causes of otalgias, one must not neglect
the conuition known as Bell's Palsy. While this condition ususlly
nas rather definite characteristic symptoms, the initiel symptom,
many times, is simply an esasrache, the pain being posterior and some-
what below the ear, It also follows an attack of palsy in meny in-
stances,

11, Herpetic Otalgie(7, 8, 19, 20, 21, 23, 32): Herpetic otalgia
mey be caused by an inflammatory process in sny of the six sensory
ganglia thst supply the ear with sensation; gasserian of the fifth,
second and third cervicels, jugular of the wagus, petrous of the
ninth, and the geniculate of the seventh.

‘lost cases of herpetic otalgie are ushered in by mild pro-
dromel symptome. such &s3 & feeling of meleise followed by a slight
temperature end a feeling of general uiscomfort or aching. Or they

mey be more severe with a feeling of genersl illness and severe



headache, succeeded, somtimes, by a violent chill with nausea and
vomiting (depending upon the ganglion affected). There may, nowever,
be no mzrkeu initizl symptoms, tne disease arising sudcenly with or
without & chill and violent pain being the first symptom.

Hurpes suricularis mey be caused by inflemsation and changes
in the geniculate gangiion. The first symptom, in most cases, is a
severe pain in the esr, lancinating, throbbing, or deep aching in
type. The pain may result in = high degrwue of intensity, racisting to
adjacent aress and prostrating tne pstient by its violence. On the
tnira to fifth day the typical patches of herpetic vesicles make
their appearance. Hunt(20, 21, £3) reports a cscse with sn onset of
neadsche, vomiting, and a slow irreguslr pulse, On the fourth deay
tne acuteness of the pﬁin subsided and settled in the mastoid region,
On the fifth day herpetic vesicles made their appcersnce on the anti-~
tregus and the lobule of the ear, which suggested geniculate gaenglion
invoivement, >On the sixtn dey vesicles appcared on the mesial sur-
face of the lobule and pinne. The frequent vomiting and the slow
irregular pulse in this case strongly suggested a vegus disturbznce
and ports of the arez of distribution of the eruption corresponds
to the cutaneous filaments of tnis nerve. Herpes zoster of the auri-
cle ney be followed by severe neuralgic pains in the ¢ar and mastoid
region, depending upon the changes in the geniculate gsnglion,

If the upper cervical genglig are chiefly affected, the first
sensory symptom nay be & sense of burning discomfort over the neck

~and occiput, which later develops into pain of tue type as above



described, The pdn usualiy gives way zfter the apge:rznce of the
eruption, but mey persist as a postherpetic psin for many months,
and mey take the form of violent otelgia otslgia or mastoidalgia.
These sensory symptoms may be more anunoyiang at night, ceusing loss
of sleep. If the ganglion of the eignth nerve shoula be involved,
aesfness, vertigo, nystagmus, end loss of equilibrium will be sdded
to the generszl symptoms. Involvement of the ninth and tenth nerves
pfouuce vesicles in tne pharynx znd larynx, in addition to the
external lesions., In those c:ses with eru tion on the tympanic
me.abrane, if pain and tenderness over the mastoid are present, to-
gether with pain in the ear and fever, otitis media is frequently

suspected and the true condition may be overlooked (7).

NEURALGIA

Idiopathic (19): This condition is attributed to neurslgia of
the third division of the fifth nerve or of the great suricular
and occipitzl nerves, depending upon the position of the pain.
Hunt (23) believes that there is an idiopethic primery otalgis of
the sensory portion of the seventh nerve, The pain is very severe,
lancinating, paroxysmal, and neuralgic in character, being local-
ized within the esr, on the anterior well of the external suditory
meatus, and just in fromt of the eer.

Glaser (10) reported a study of twelve cases all complaining
of some form of earscne, which was found to be cezused by neuralgis

of one of tne six sensory ganglia connected with the ear. He divided
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primary neurslgia of tne suriclc, external ruditory ae: tus, and
tyapanic membrane into two types: (1) ucute, lancinating stteacks
of pezin of short durstion, with or without sympathetic ohenomens,
an: caused by néuralgia ol tne gloscophsryngeel ena fucial nerves;
(2) insicious, lengthy sttocke of pein, similating amigrsine, end
lecated in the seunsory aress of the cervicel, vagus, and possibly
the facial nerves. Because of the extensive overlap:ing of the
censory sup.ly, novocaine injection is tne only mcans to be used
in difterentiating neurslgia of the ccrvical plexus, trigeminsel,
fuclal, glossopneryngeal,: end vegue nerves, In soue cases, however,
differentistion is made still more difficult because of & past
history of ear patholégy.

In glossopharyngeal neurslgia (15, “8) the pain commonly be-
gins in the pharynx, tonsil, or at the base of the tongue, It then
rediates to the inner portion of the ear; to the lobule, meatus,

#nd conchaj or immediately anterior, or posterior to the »inna, 1In
a few cases reported, however, the pain originated within the ear
and in the lobule of the pinna., Regerdless of ihe origin of the
pein, it is invaristly cesused by swaliowing, chewing, etec, snd it is
always excruciating, sharp, and lancinating. The pinns mey be sem-
sitive to touch and paroxysms of pein may be induced from this loce-
tion._ The individual aitacks last only a fe» seconds an¢ ususlly
occur in a series, losting from = few days to s few weeks, Thé pain
is thougnt to reacn tne sar through Jacobson's nerve, but since the

glossophsryigeal has no sensory distribution in the pain arees about’
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the ear, it is assumcd tinat pain is also referred through the tri-
geninal and vagal branches in tnis region.

Trigeminal neurslgia (18, lo,x5) seldom attucss the ezt zlone,
cerache being only e smell part of tne pain, Ceses, however, ere
reported in whnich the auriculo-tesporal nerve wazs principally stuzcked,
witn severe attacks of pesin locslized in tne outer anterior portion
of tne cenal, At times this pain is also referred to the posterior
srea assoclated with the greast auricular nerve. Jugular thrombosis
has be.n reported to be accompenied, in some instances, by trigem-
inal neurslgia with referred earache.

Hali (14) reports a case of severe sttacks of earache in which
the pain wss confined to the outer shell of the ear, especially the
lower portion, and involving, to a less extent, the lobe of the ear,
These attacks of psin were diagnosed as being due to neuralgia of
the greater suricular nerve, The distribution of pein, as a rule,
is behind the ear ovef the back of the hesd and neck, Tender spots
may be felt between the mestoid and spine, above the parietal
eminence,and between the sternocleidomastoid snd trapezius muscles.
This condition mey arise {rom riding or sittin in a draft, especialliy
in hot weather(29).

Neuralgie involving tne sensory division of the seventh nerve
appears to be retner rare, but occasionally does occur (3, 17, %4),
The pain is very severe and, most often, occurs in spasue, but at
times there mey be & steady psin localizea in the depths of the eer,
on tre anierior well of tne external aucitory mestus, with psrox-

ysms of stabbing pain in front of tnc ear and in part of the pinna,



Harris (16)- states that geniculate or otic neurzlgia produccs
paroxysms of psin wita a suaden onset and ¢ mrrked intensity,
simui:ting chronic trigeminal neurzigia. The distribution begins
in the throat or posterior palatel region and spreacs into the esr,
in front of the ear onto the cheek, snd down tne side of the neck,
‘Aural neurslgia of dental origin has been reported (30)., The
patient complsins of & severe and ratner constant earache, but not
suggesting the throbiing, continuous, intensifying pain of an acute
otitis medie, The pain may be intermittent, and mey be elicited
by hot or cold liquias or foods. Xr#y examin:tion is sometimes
necessary in order to make a positive diagnosis.

Neuralgi: of the nasal ganglia (85, 32) will give rise to the
sy.iptom of ezracne, although probably not as commonly as the above
mentioned. In these cases the pain is very severe and at times
the severity makes examinaztion difficult. The sphenopalatine gang-
lion is the common seat of this condition. At times, neurelgia of
this gangiion causes pain over the mastoid and similates acute
mastolditis., The fact that these patients hsve 2 normel tempera-
ture is of great diagnostic value.

Ls in pain of other regions, carache may be of & psychic basis
and might be regarded as an outward manifestation of & neurotic
conflict, the pain having its origin in the cerebral cortex and
from here projecied to the periphery (19)., Persistent pain over
the mastoid, either with or without digitsel pressure, ic frequently

quite disturbing. Beccuse of this, mastoid operstions have been
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performed &s meny as taree and four times on neurotic women, who

have had, &t some time, tympenic suppurstion., Goldsmitn (11)

ciies one case in which the patient had been operated four times,
with immeuiate relief, & relapse would occur, however, when
economic conditions mede it better for her to be in a hospital at

the public's expense. Sne had lesrnec the symptoms of acute mastoid-
itis and used them. Her lsst attack wes cured with only a skin
incision, under snesthesia,

Viatson-Wiliiams (39) hed a pstient with severe left esrache,
intense tenderness to the lightest touch on the mesteid, giddiness,
and falling, but no nystagmus or nzusea. Xray showed s normsil
mestiod and & diagnosis of hystericael ncurosis was mede., When the

paetient learned thal no operation was necesssry, he lost all pain,

SUMMARY

The commonest causes of ecrache ere psthologicai conditions
of the exr itself.

In an investigation of pain in the esr, when one has satis-
fied himself that no local, irriteting process is present, e
thorough systemic examinstion shoula be made. Good illumination
and exposure are extremely importent when msking an extensive exaun—
ination of tne mouth, nasopharynx, phsrynx, larynx.

A definite knowledge of the sensory and sympathetic nerve
supply of the ear is t;e only hope in making a disgnosis of referred

earache, beczuse puin is not easy to locate &s to source.
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Neurslgie of the sensory ganglia associated with the sensory
supply to the ear will give risec to severe cvereche, Thelonly definite
weans of differentztion is by cocainizetion of the vari.us genglia,
since their sensory areas have such an cxtensive overlapping,

If an organic cause for an ear cne is ruled out entirely, the
examiner must not neglect the possibility of & neurotic conflict,

One must be certain of the source of pain, beforec exteunsive surgery

is performed.,
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