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Pt (patient) is 56-year-old, Caucasian, divorced female.

NKA (no known allergies).

Pt has one adult daughter (age 26 years).

Pt has +BP (high blood pressure) that has been under con-
trol via meds for 3 years. Pt takes daily multivitamin.

No other known medical issues.

Pt consumes ETOH (alcohol) daily (one glass), stopped
smoking 15 years ago.

Previous surgery: C-section 26 years ago. Ingrown toenail
(left big toe) operated on 22 years ago.

Today CC: Hearing loss AD (right ear) X 1 mo (1 month
duration) with tinnitus, no spinning/vertigo, no com-
plaints AS (left ear).

Pt presents for AE (audiometric evaluation).

:Objective

L§J.>T A o Sladle éiﬁﬁm‘ Llassy ta_w_” LS8l =l alogzall é\.’b sale ME." lda Jeda

wanll e dasdle

10
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Puretones:
65 dB HL SNHL (sensory/neural hearing loss) AD (right)
AS (left) WNL (within normal limits)
SRT (speech reception threshold):
70 dB HL AD, 15 dB HL AS
SAT (speech awareness threshold):
60 dB HL AD
15dB HL AS
WRS (word recognition score):
24% AD at SAT plus 35 dB with contralateral masking
100% AS
OAEs (otoacoustic emissions):
AD ABS (absent)
AS WNL
Tympanograms:
WNL AU (within normal limits, both ears)

aladl aldaall de slo Ul 4, o laaawd! wobais| 48 any gl OKLI a9 :Assessment
prognosis 1Y a9 Sl ek of Sl paseadll aseS

:plan dazl!

o) a7l e o lars¥ LS 1 Sliamg il Jadids ALl 2Ll § Raslzolly llaell 2ascl] g

Refer pt to ENT for AD asymmetric, SNHL to R/O (rule
out) retrocochlear origin or other medical/surgical con-
cerns. Assuming medical/surgical is R/O, proceed with
hearing aid evaluation AD.

o 89 Lyl Luasll 3 Slaglall pasd Jliag poye 75505 (B SOAP 3503 0f (e w2l =
At 11 (598l Aalazl) 2l M Jpmlatll Lamy Jaleey o Sl
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Figure 2.4 Left ear. Normal tympanic membrane. Note the
acute angle formed between the tympanic membrane and
the anterior wall of the external auditory canal. The pars tensa
with the short process of the handle of the malleus, the
umbo, the cone of light, the annulus, and the pars flaccida
are seen. Note also the presence of early exostosis in the
superior wall of the external auditory canal.

Figure 2.5 Right ear. Normal tympanic membrane. In this
case, the drum is very thin and transparent. The handle and
short process of the malleus as well as the umbo and cone of
light are well visualized. Through the transparent tympanic
membrane, the region of the oval window, the long process
of the incus, the posterior arc of the stapes, the incudostape-
dial joint, the round window, and the promontory can be dis-
tinguished. Anteriorly, at the region of the eustachian tube,
the tensor tympani canal and the supratubaric recess can be
observed.
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Figure 3.6 Right ear. Exostosis of the posterior superior wall
of the external auditory canal that precludes visualization of
the pars flaccida. A bony hump is also present in the anterior
wall of the canal. In such a caseg, it is useful to photograph the
ear for further follow-up within 1-2 years.

Figure 3.9 A furuncle almost totally occluding the meatus.
Pain is caused by distention of the richly innervated skin. A
central necrotic part is seen.
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Figure 3.22 Right ear Radical mastoid cavity showing
cholesteatoma with superimposed fungal infection.

Figure 3.24 Another example of otomycosis in a radical

Figure 3.23 An ear with chronic suppurative ofitis media
with cholesteatoma showing a superimposed fungal infec- mastoid cavity.
tion. The blackish fungal masses are easily recognized. They
should be removed before local antifungal solution is instilled.

10



(e dana JAL» 2 :\ﬂ.ﬂ:ﬁ\ 'é).ub\;.d‘ - %S}Lnﬂ :\:\MMS‘ C"_I\JLGAY\

4

\‘.

Ah

Figure 3.27 A case similar to that in Figure 3.26. The mass Figure 3.28 Cholesteatoma of the inferior wall of the left

originating from the posterior canal wall inhibits the normal external auditory canal being removed in the outpatient clin-

process of epithelial migration towards the outside. ic. In this case, the squamous debris led to erosion of the
underlying bone.

Figure 3.29 Same patient, a few months later. Note the Figure 3.30 A case similar to the that in Figure 3.28. The

bone erosion caused by the cholesteatoma. cholesteatoma occupies more than half of the external audi-
tory canal and is in contact with the tympanic membrane. The
CT scan (Fig. 3.31) demonstrates partial erosion of the under-
lying bone.

11
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Figure 4.3 Right ear. Secretory otitis media. Air bubbles can
be seen anterior to the handle of the malleus and also in the
posteroinferior quadrant.

Figure 44 Left ear. Secretory ofitis media. Middle ear effu-
sion having a reddish color inferiorly and a yellowish color
superiorly. In this case, the differential diagnosis includes glo-
mus tympanicum. If doubts still exist after microscopic exam-
ination, medical treatment is administered for several weeks
and the patient is reexamined.

Figue 45 Left ear. Secretory ofitis media with an appar-
ently dense transudate that gives the tympanic membrane the
characteristic dark yellow color. An air-fluid level can be
appreciated at the posterosuperior quadrant. The tympanic
membrane is diffusely hyperemic. If the condition is not
resolved by medical treatment, a ventilation tube should be
inserted.

Figure 4.6 Right ear. The presence of glue in the middle ear
leads to bulging of the tympanic membrane. In the posterior
quadrant, a thinned area of the drum is visualized through
which the yellowish color of the effusion is visible. This area
would probably be the site of a future perforation.

12
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Figure 65 Right ear. Grade | atelectasis with the malleus Figure 6.6 Audiogram of the same case showing a 40-dB
slightly medialized. An epitympanic retraction pocket is also conductive hearing loss.

seen. Middle ear effusion with yellowish color can be appre-

ciated. Pure tone audiogram revealed a 40-dB conductive

hearing loss (Fig. 6.6), whereas the tympanogram was type B,

i.e., typical of middle ear effusion (Fig. 6.7). In this case, the

insertion of a ventilation tube is indicated to avoid further

retraction of the tympanic membrane, to aerate the middle

ear, and to improve hearing.

Figure 6.13 Right ear. Grade Il atelectasis. The tympanic Figure 6.14 Left ear. Grade Il atelectasis. The tympanic
membrane is very thin due to absence of the fibrous layer. The membrane touches the promontory and the incus. An
membrane adheres to the incudostapedial joint and the tensor air-fluid level and a tympanosclerotic plaque can be seen in
tympani tendon. Insertion of a ventilation tube is indicated. the anterior quadrant.

13
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Figure 6.19 Right ear. The thin and atrophic tympanic
membrane adheres to the promontory, incudostapedial joint,
pyramidal process, and stapedius tendon. The long process of
the incus is partially eroded. Calcifications are present in the
anterior quadrants. As hearing is normal, surgery is not indi-
cated.

Figure 6.20 Right ear. Atelectasis associated with marked
epitympanic erosion through which the head of the malleus
and body of the incus are seen covered with epithelial squa-

mae. The tympanic membrane is thin and transparent due to
absence of the fibrous layer. The handle of the malleus is ampu-
tated. The long process of the incus is eroded and a natural
myringostapedopexy is noted. The promontory, round window,
head of the stapes, and oval window can be seen through the
thin tympanic membrane. Despite the attic epithelialization, a
true cholesteatoma has not yet formed. Regular follow-up of
such cases is fundamental. Should the disease progress with
cholesteatoma formation, surgery in the form of an open tym-
panoplasty is indicated.

Figure 6.21 Left ear. Posterior retraction pocket The tympanic
membrane remains adherent to the stapes' head even after
Valsalva maneuver (myringostapedopexy). The remaining part of
the tympanic membrane is thick and shows tympanosclerosis.
Audiometry revealed normal hearing. Cases with myringostape-
dopexy generally have good hearing; therefore, surgery is not
indicated except if conductive hearing loss develops and/or a pos-
terior retraction pocket is associated with frequent oforrhea.
Surgery varies from simple myringoplasty (when the tympanic
membrane needs reinforcement) to tympanoplasty (in which the
ossicular chain is eroded and needs ossiculoplasty).

Figure 6.22 Right ear. The tympanic membrane, being adher-
ent to the long process of the incus, caused erosion of the latter
with subsequent conductive hearing loss (see Fig. 6.23). The sec-
ond portion of the facial nerve is seen superior to the oval win-
dow. The head of the stapes and the stapedius tendon are also
visible. Tympanoplastic surgery was performed on this patient. The
tympanic membrane was reinforced and the incus interposed
between the handle of the malleus and the stapes.

14
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Fgue 71 Left ear. The tympanic membrane is very thin
due to atrophy of the fibrous layer. A posterosuperior mar-
ginal perforation is seen. This perforation is risky because the
skin of the external auditory canal can easily advance into the
middie ear, forming a cholesteatoma. In this case, a myringo-
plasty using an endomeatal approach is indicated.

Figue 7.3 Left ear. Perforation of the posterosuperior quad-
rant of the tympanic membrane. Visualized through the per-
foration are the incudostapedial joint, the stapes, the
stapedius tendon, the pyramidal process, the promontory, and
the round window. The residue of the tympanic membrane is
very thin due to absence of the fibrous layer. Tympanosclerosis
can be seen in the marginal part of the drum residue. From the
surgical point of view, posterior perforations are the easiest to
repair especially when partial reconstruction of the tympanic
membrane is all that is required. When the residue of the tym-
panic membrane is transformed into a rigid tympanosclerotic

Figure 72 Right ear. Marginal posterosuperior perforation
through which the intact incudostapedial joint, the stapedius
tendon, and the pyramidal process can be seen.

plaque, it is advisable to remove it, conserving the epidermal
layer to be laid over the graft.

Figure 74 Right ear. Large perforation of the posterior
quadrants. Normal middle ear mucosa. The incudostapedial
joint is intact. The oval window with the annular ligament sur-
rounding the footplate can be seen. The pyramidal eminence,
the stapedius tendon, the round window, and Jacobson's
nerve running on the promontory are also visible. The remain-
ing anterior quadrants of the tympanic membrane are tym-
panosclerotic and rigid, blocking the mobility of the malleus.

15
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Figure 7.12 Left ear. Dry anteroinferior perforation. The
middle ear mucosa is normal. The tympanic membrane
residue shows tympanosclerosis, giving it a white aspect. The
tubal orifice can be seen from the anterior margin of the per-
foration.

Figure 7.14 Right ear. Anteroinferior perforation. Two tym-
panosclerotic plaques are appreciated: one anteromalleolar
and the other retromalleolar. The middle ear mucosa is nor-
mal. The hypotympanic air cells are seen through the perfo-
ration.

Figure 7.13 Right ear. Anteroinferior perforation. The pos-
terior and anterior residues of the tympanic membrane show
tympanosclerosis. The anteroinferior residue of the drum is
de-epithelialized. The tubal orifice is also visible.

8o lell el
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O Stinger’s test: This is based on “Stinger's phenomenon”, when a listener is presented with the same
type of sound in both ears he will hear a single sound, that too only in the ear which itis louder.
Procedure: Two tuning forks with frequency of 512 Hz are kept equidistantly from both ears; one
should be able to hear equally well in either side. In malingering say i.e. left ear, even if the tuning

fork is moved too close to the left ear, the patient denies that he is hearing in the right side also.

O Teal's test: In this test, a vibrating tuning fork is applied over the mastoid process of the so called
deaf ear, the patient accepts to hear it. Then the patient is blind folded and with a non-vibrating fork

on the mastoid process, the malingering patient claim’s to hear the sound

O  Chimani Mooss test: A variation of Weber’s test. Normally in Weber's test, the patient hears the

best in the occluded ear. In malingering, the patient will not accept to hear better in the occluded ear
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Key to symbols
RE LE RE LE
0 (no resp)
<§2\ AC (0] SO
; AC
20 \'\<§2\ e A m oA W
Rk BC
— Qg\\ Mastoid < > z< >s
g 40 \%
Q
2 e LY WS 0 1IN
c o}«p masked
§ 60fi g L ool =1 I
= sk - 2N
© &
H : Ear not specified
80 : (resp) (noresp)
BC
Forehead 4 \\,/
100 Sound field $ 3
BC
! 3 : Mastoid /N V\
i i i

i 250 500 1,000 2,000 4,000 8,000

Frequency (Hz)
. @ pau pali pa [ASHA, 1990] Yz (s sall Ssall g (ramd) ahadal) 1(1) JSid)

"resp" = L _laiil ai "response” dglanii dals s e o ) RN ) oM LE 5 RE Jias

CI;ssification of Degree of Hearing Loss
Calculated from the Average of Thresholds
for 500, 1,000, and 2,000 Hz"

Northern Jerger and

Degreeof  and Downs Goodman Jerger
Loss (2002) (1965) (1980)
None <16 <26 <21
Slight 16-25
Mild 26-30 26-40 21-40
Moderate 30=50 41=55 41=60
Moderately 56-70

severe
Severe 51-70 71-90 61-80
Profound >70 >90 >80

“Although all three references cited differ in the value accepted
as a profound loss, a loss of 90 dB HL or more is widely accepted
as representing a qualitative as well as a quantitative boundary
between hearing and deafness.

JiA 20005 ,1000 ,500 = ciliial) Jau gia (e Ay gunall geacal) ol Ay )3 gl (3,2) Jgaad)
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Sl slas¥ § Sl ds b pedl aiid configuration JSCad! (2 Aned cllabazell Caiogd )51 2L
O3 Gelly (o2 rell sl (ausls § delug aaill IS8 Caoy o) Aalisll Slsledl e poud (s
sulalls Az 3gadl JISEH) (any (2) Jodddl misss .pmdidll caw of Sl oo insight 3,15 435, L WLes
AFIPAN FPRESINY
Aapbs il pasead) gl O 13 ousd S padl ads (Ko £939 Aoy o Ligdd posedl lalasen (ails o
iyosy unilateral hearing loss colzdl gol>T paudl (adiy lda C3yad o 6331 o3 3 pew yadlg Busly 031 &

Sebiae 4l ol P paddll amgy bilateral hearing loss bl LS pow pads P IRTER (I E1.Y 3 u=addl
asymmetric ,blize a9l (¥l LLlS‘gL‘_:)E_' Lglude wlze) symmetric

Criteria for Classifying Audiometric

Configurations

Term Description

Flat <5 dB rise or fall per octave

Gradually falling 5-12 dB increase per octave

Sharply falling 15-20 dB increase per octave

Precipitously Flat or gradually sloping, then

falling threshold increasing at 25 dB

or more per octave

Rising >5 dB decrease in threshold per
octave

Peaked or saucer 20 dB or greater loss at the
extreme frequencies, but not
at the mid frequencies

Trough 20 dB or greater loss in the mid
frequencies [1,000-2,000 Hz),
but not at the extreme fre-
quencies [SO0 or 4,000 Hz]

Notched 20 dB or greater loss at one
frequency with complete or
near-complete recovery at
adjacent octave frequencies

Modified from Carhart R, (1945) An improved method of classifying
audiograms, Loryngoscope. 5, 1-15 and Lloyd LL, Kaplan H, (1978)
Audiometric Interpretation: A Manual for Bosic Audiometry. Baltimore,
MD: University Park Press,

dpand) cillabadal) QAT Cadaal jlna 1(2) Jsaad)
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4. Tinnitus: assessment and management
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