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OTOSCOPIC EXAMINATION
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Abstract: Ear related diseases are common in both otolaryngology clinics and family practice since all age groups
can get affected. Due to the frequency and the range of diseases of the ear, it is very important to carry out a tho-
rough examination and make a correct diagnosis. Otoscopes are very useful tools used for otoscopic examination.
Although head mirrors and head lambs can be used for the examination of the ear, otoscopes provide a better field
of vision and a more detailed sight. There are two main types of otoscopes; portable and wall-mounted. However, the
examination should not be limited to the outer ear. It is the examiner’s responsibility to check the area around the ear
for abnormalities. Otoscopic examination is a convenient method for making a correct diagnosis. Therefore, every
medical doctor should be able to perform a proper otoscopic examination and make a correct diagnosis.
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INTRODUCTION

Diseases regarding the ear are common in not only
otolaryngology clinics but also in family practice. It is
an important disease group that alarms patients and
their families (especially in pediatric age groups) to
consult an emergency service for treatment. Detailly
taken medical history of the patient is important as in
all diseases (1).

Ear: Consists of 3 anatomical parts; Outer Ear: Au-
ricle (pinna) and the ear canal, and Middle Ear: Tym-
panic membrane, the ossicles, tympanic cavity, mastoid
cavity and the Eustachian tube and Inner Ear: Cochlea
and vestibular structures.

Otoscopic examination is essential for examining
the ear canal and the eardrum with a light source. Exa-
mination of the eardrum can reveal information about
some of the middle ear pathologies (2). Many tools and
light sources are used for this purpose. Otoscopic exa-
mination can also be performed by reflecting the light
from the light source into the ear canal through an ear
spectrum via a head mirror. For this examination chair
for the patient’s head to rest on, a head mirror, various
sizes of spectrums and a light source are needed. This
method provides a better sense of depth due to its bi-
nocular view. However, carrying the equipment for the
inpatients, examining non-cooperative patients and

children can be difficult. This method does not provide
any magnification; ear canal and the eardrum are seen
in their actual size. Directing the light with the head
mirror also takes practice.

Otoscope: Today, otolaryngologists and family pra-
ctitioners prefer using an otoscope. Otoscopes are li-
ght, portable tools that include a light source and a lens
system, providing magnification. Fiber optic lights or
small light bulbs are used as the light source. There are
many types of portable otoscopes as well as wall moun-
ted otoscopes in the clinics (Figure 1A, B, C). Advances
in the field of medical engineering provide more va-
riety and lower prices.
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Figure 1: A: Portable otoscope in its case with various
sizes of spare speculums, B: Portable otoscope, C: Wall
mounted otoscopes.
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Otoscopes generate brighter light (compared to
head mirrors) and magnify the image. They can be car-
ried easily for inpatient examination. However, inter-
ventions of the outer ear and the eardrum are harder.
There is no sense of depth due to monocular vision.

Otolaryngology microscopes and endoscopes of
proper size can also be used to examine the ear. Mic-
roscopic and endoscopic examination provide a clea-
rer, magnified view. For troubled cases where a surgery
is considered it is a must to use microscopes and en-
doscopes. Otoscopes are preferred in clinical use due
to their convenience.

Auricle: Pinna (external ear) comes in all shape and
sizes and changes from person to person. It has an elas-
tic cartilaginous structure. The overlying skin is firmly
attached to the cartilage. Only the earlobe has fatty tis-
sue and skin instead of cartilage. Prominent ear occurs
in the absence of antihelix or when the angle between
the head and the ear is greater than 30°. There are no
physiological disadvantages of prominent ear (3). Au-
ricle must also be checked before examining the ear ca-
nal. Congenital anomalies, symmetry, size, hypoplasia
or atresia, the presence of hematoma must be evalu-
ated. Discoloration of the skin, tophus, skin eruption,
infection, tumor lesions, scar tissue, chondrite and
perichondritis allergic reaction symptoms, periauri-
cular fistulas and vascular pathologies must be taken
into consideration (4-7). Pressure should be applied to
tragus to check for pain (pain is present in; otitis ex-
terna in adults and acute otitis in children). The pain
and the clicking sound when pressure is applied to the
front end of tragus are signs of temporomandibular jo-
int disorders (Costen Syndrome) (8). The backside of
the auricle and the upper surface of mastoid must be
evaluated. Mastoid surface and the nearby area must be
checked for lymphadenopathy, edema, swelling, rash,
depression (caused by mastoidectomy), scar tissue, tra-
uma and signs of tumor (Figure 2, 3, 4).

Figure 2: Herpetic eruption (Herpes zoster oticus).

Figure 3: Fistula on the front side of the ear.

Figure 4: Psoriasis lesions on the backside of the ear.

Ear Canal: There are two structures present; outer
cartilaginous canal and inner bony canal. The canal is
not straight. It has an “S” shape. The length of the back
wall is 25 mm and the front wall is 30 mm in adults.
Hence the eardrum is placed at an angle from back to
the front. One-third of the ear canal is composed of the
cartilaginous canal, the overlying skin and cutaneous
adnexa. There are two fissures on the front wall of the
cartilaginous canal (Santorini fissures). The cartilage is
not enclosed postero-superiorly (incisura terminalis).
The skin on the cartilaginous region is thick. It contains
ceruminous glands that are not present anywhere else
in the body. Sebaceous glands and hair follicles are also
present in this region. Skin is very thin in the bony ca-
nal. Since it is firmly attached to the bone, careless and
harsh interventions cause bleeding and severe pain (2).
There are no cutaneous adnexa in the bony canal. The
radius of the canal is 7 to 9 mm. Vertical radius is lar-
ger. Innervation of the ear canal is provided by the 5th,
8th, 10th cranial nerves and 3rd cervical nerve. Branch
of Vagus in this region is called the Arnold nerve (4).
It might cause a fit of coughing and bradycardia while
operating on the ear canal. Intense coughing might oc-
cur especially in elder patients preventing the perfor-
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ming of the operation. The ear canal must be examined
without using a speculum or an otoscope at first. Blee-
ding at the canal, mucoid or purulent discharges must
be evaluated (9). Serous discharges following a head
trauma might be a sign for cerebrospinal fluid leakage.
Temporal fractures must come to mind in the presence
of bloody discharge. Middle and external ear tumors
and bullous hemorrhage otitis, foreign bodies inside
the ear must be considered if trauma is not present in
the patient’s history (10). Furuncle, osteoma, otitis ex-
terna with severe pain, foreign bodies, cerumen accu-
mulation and rigid plugs can be seen early on (Figure
5) (11).

Figure 5: Earwax blockage.

Otoscopic Examination

During otoscopic examination, the patient should
be sitting on the examination chair and his head should
be stable. The patient should be asked to turn his head
left while the practitioner is examining the right ear
and turn right while examining the left ear. Children
should be examined while they are seated on one of
their parent’s lap and their heads should be held on the
chest of the parent and turned to other side. The spe-
culum which is used in ear canal should not be over-
sized. However, it should be broad enough to provide
a good image and to insert an aspirator or other tools
in necessary conditions. The auricle should be pulled
backwards and upwards in adults because of the curve
in the ear canal. In children, there are two methods:
pulling the auricle backwards and downwards while
the entrance of ear canal is observed, or it should be
pulled backwards. The otoscope should be led through
the ear canal. The speculum which is at the end of the
otoscope may cause severe pain or bleeding if it is pus-
hed quickly. Therefore, the movements of the practitio-
ner should be smooth and controlled. Otoscope should
be held as close to the front end as possible, similar to
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holding a pencil. The otoscope should be led looking
into the ear. The examination of babies and children
are more difficult than adults’ examination. The practi-
tioner should be slow and careful so as not to frighten
the children during the examination. It is difficult to
properly examine a crying and anxious child. Especial-
ly in the examinations in primary care units, the color
change - rash due to crying in tympanic membrane

may lead to misdiagnosis (12).

Ear canal (EA): Obstructions in the ear canal, ste-
nosis, pushed-in earwax, foreign bodies, localized or
diffuse external otitis, furuncle formation, otomycosis,
fracture line due to trauma, serous, purulent, hemorr-
hagic discharge, exostosis or osteoma, tumoral changes
or tumors should be examined (13-15). Posterosupe-
rior meatal wall should be examined whether for any
signs of depression. Earwax or foreign bodies which
are blocking the ear canal should be removed properly.
Living foreign bodies such as insects or flies in the ear
canal should be killed by applying eardrops and then,
aspirated or taken out with an alligator forceps (16). In
severe external otitis that causes narrowness, tympanic
membrane may be difficult to examine. If the otoscope
is forced forwards in order to see the tympanic memb-
rane, severe pain or bleeding might occur. Initially, ex-
ternal otitis should be treated (Figure 6-9) (13, 17, 18).

Figure 7: Foreign body.
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Figure 8: Seborrheic dermatitis.

Figure 9: A, B: Extreme narrowness of the ear canal
due to an untreated infection.

Eardrum: It is placed at the end of the ear canal and
the border of middle ear. It is iridescent, transparent
and oval. It has an oblique placement according to the
ear canal. It is sloping from top to bottom and front to
back. Its vertical diameter is 9-10 mm, horizontal dia-
meter is 8-9 mm. The surface which is facing the canal
is covered with epithelium. This surface is considered
to be included in the outer ear. The surface which is fa-
cing the middle ear is covered with endothelium. In the
middle of these surfaces, there is a fibrous layer. It has
two different parts: Pars tensa and Pars flaccida. The
tibrous layer is very small in pars flaccida (Shrapnell’s
membrane) (3). Therefore, it is neglected. In addition,
there is no fibrous ligament in this layer. The different
structure of pars flaccida is important in the formation
of retraction pockets and cholesteatomas. It is defined
in 4 quadrants as upper front, lower front, upper back
and lower back according to the vertical line passing
through the long arm of malleus and the horizontal
imaginary line passing perpendicular to this line. The
tip of the eardrum is conical towards the middle ear.
The most depressed part is umbo which is formed by
the tip of malleus. It reflects the light because of its
structure. This triangle of light is called the Politzer’s

triangle whose apex is in umbo and base is towards the
front to the annulus. This shows that the structure of
the eardrum and its placement angle in the ear canal is
normal (3, 4).

The otoscopic evaluation of eardrum: All of the qu-
adrants mentioned above and the general structure of
the eardrum should be evaluated. Pneumatic otosco-
pe or Siegel’s speculum can be used for evaluating its
mobility (19). Rash due to infection, hemotympanum,
discharge, perforation, retraction pockets, the posture
of malleus, umbo, the presence of Politzer’s triangle are
evaluated. Air-fluid levels behind the earlobe, presence
of red-blue reflection in glomus tympanicum and glo-
mus jugulare, the long arm of incus should be exami-
ned to the extent that the transparent structure of the
membrane permits. Perforations should be evaluated
for central or marginal formation. Marginal perforati-
ons have a risk for cholesteatoma formation. In conge-
nital cholesteatomas, a white-colored mass image may
be seen. If there is no active infection, the Eustachian
tube can be examined by Valsalva maneuver in otos-
copic examination. In newly formed traumatic perfo-
rations, blood on the perforation edges and tympanic
membrane leaves which are curled backwards may be
seen. Calcifications, thickenings, thinned areas due to
the infections in tympanic membrane might be seen.
The presence of Brown’s sign or Schwartz sign should
be evaluated (9). If there is a broad perforation, mucosa
of the middle ear, promontorium, fenestrae and ossic-
les may be examined (Figure 10-14).

S

Figure 10: Bullous myringitis.
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Figure 11: Acute otitis.

Figure 12: Serous ofitis.

Figure 13: Serous otitis, “blue” tympanic membrane
due to delayed treatment.

Figure 14: Central traumatic perforation.

CONCLUSION

Since ear related diseases are very common and pa-
tients from all age groups can get affected, it is neces-
sary to carry out a proper examination and make a cor-
rect diagnosis. Otoscopes provide a good field of vision
for the examination of the ear. Therefore, every medi-
cal doctor should be able to perform a proper otosco-
pic examination in order to make a correct diagnosis.
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