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ABSTRACT

INTRODUCTION: Middle ear pressure changes may arise from vagouslitions
including eustachian tube malfunction and middiepedhologies such as otitis media
with effusion leading to chronic otitis media. Eatian tube dysfunctions are caused
by nasal pathologies such as rhinosinusitis, naslgposis, etc. The study's objective
is to evaluate the changes in middle ear pressorght on by anterior nasal packing

causing altered eustachian tube performance.

METHODS: 72 patients that are undergoing nasal surgeryicpated in this

observational prospective study. All patients hgvitormal impedance audiometry
preoperatively were included and again assesseadpgaratively twice, once with the
pack in situ and once 6 hours after pack removlin@sal packs were removed 24

hours following surgery.

RESULTS:The observations obtained were analysed and tatollaill patients
showed Type A impedance audiogram in both ears pitheir respective surgeries.
A significant change was seen between preoperatiyveedance audiogram versus
post-operative impedance audiogram with pack i with respect to the impact of
middle ear pressure on anterior nasal packing liras on both sides. Significant
change was seen in six patients between preoperatpedance audiogram versus
postoperative impedance audiogram after pack relmavaght ear while left ear
showed no significant changes. A significant chamwge seen between post-operative
impedance audiogram with pack in situ versus ppstative impedance audiogram

after pack removal in both ears.

viii



CONCLUSIONS: From the above-mentioned results, it is concludhed the middle
ear pressure variations caused due to the antexgal pack were resolvable. It is also
concluded that the period of 24 hours of placing &mterior nasal pack is safe and

will not lead to chronic middle ear pathology eadter pack removal.
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I ntroduction

INTRODUCTION

Middle ear pressure changes may arise from varaarglitions including
eustachian tube malfunction and middle ear patlhesogRecurrent middle ear
infections,  nasopharyngeal pathologies including enail  hypertrophy,
nasopharyngitis, chronic rhinosinusitis with orhaitit nasal polyposis, chronic nasal
obstruction, nasogastric tubes, intubation, anterésal packing and recurrent throat
infections may lead to auditory tube malfunctioadmg to below zero middle ear
pressure changes which will invariably cause furtiimpanic cavity diseases such as
otitis media. One of the main purposes of the angitube is to equilibrate the
tympanic cavity pressure to that of the baromedriatmospheric pressure and one of
the most useful ways to analyse/ screen the tyropamiity pressure for below zero

pressure is tympanometty.
Eustachian tube anatomy and functions:

The eustachian tube is also known as the auditopharyngotympanic tube
and is divided into 2 parts, namely the bony abdoftartilaginous part. Functions of
the auditory tube includes aeration or ventilatainmiddle ear, protection against
refluxes, organisms and drainage. The simultanesmading and unsealing of the
auditory tube is done with the help of tensor pamatiscle and this coordinated
muscular coordination help is in simultaneous Vattin and drainage of the

eustachian tubé:®
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Eustachian tube:
-- cartilage
---- lumen

o~~--- membrane

__Levator veli
palatini
Tensor veli__

palatini

Fig 1- Image showing cross section of eustachianbe and its relation to tensor

veli palatini musclée?

The Fig 1 describes the image of cross sectionhafymgotympanic tub@.
The pharyngotympanic opens and closes simultangasi the help of the profound
and superficial portions of the tensor palati mesahd this muscular coordination

helps in the simultaneous ventilation and drainafyéhe pharyngotympanic tube as

shown in Fig 2

PRESSURE

REGULATION ~

= |

AIR—U ,/”/‘I r:
/

,v/’/

PROTECTION TN
S -
7 /

DRAINAGE
d
0

Fig 2- Image describing the primary purposes of aubry tube, namely, middle

ear pressure equalization, defence of middle eardm ascending infections,

drainage of secretiong.
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The levator veli palatini muscle induces upwardl ptithe palate and causes medial
rotation of the torus tubarius. Torus tubariusaasidered a more stronger muscle as
it provides a stable platform because of which denli palatini muscle contracts

causing unsealing of the auditory tube as showigrs3*

Closed

Lateral cartilaginous Ilwna

Open

Suspensory ligaments —

Lumen

[EEIVENT

Medial
cartilaginous
lamina

[e1paWoIaISOd
[e1paWo.8|SOd

Ostmann’s fat

[eJae|0IR)UY

Levator,
\ muscle

muscle
A

Fig 3 Image showing the sealing and unsealing of ditory tube showing the

direction of action of muscles’
Impedance Audiometry:

It is an objective screening test useful for meiaguthe middle ear function.
The other functions involve assessing the mobitfy the tympanic membrane,
acoustic stapedial reflex done by brief pure tohiéss expressed graphically with the
variables being measured are the static compliare@procal of stiffness of the
middle ear along the vertical y- axis, peak pressalong the horizontal x- axis as

shown in Fig 4-
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2.5 | | ]

Compliance

-300 -200 -100 0 +100 +200

Air Pressure in mm H,0

Fig 4: Types of impedance audiogram
Interpretation of impedance audiometry results:

Type A: indicates a normal tympanogram with a ndrmédle ear function and

represented as a large, inverted V on graph.
Type As: indicates stiffness of stapes and will give gppréike type A but shallower

Type Ap: seen in cases ossicular discontinuity where ¢imeptiance is increased, and
the curve is unusually high or discontinuous intii@athe flaccidity of the tympanic

membrane.

Type B: This type being most seen in cases of raiddlr effusions, will show no

peak in compliance. The graph shows a flat pattétim no compliance peak.

Type C: seen in cases of eustachian tube dysfumdhere is a distinctive compliance
peak but with the graph showing a leftward disphaeet as there is negative pressure

less than -100 mm. 4@.1
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AIMS AND OBJECTIVES

To study the effects of anterior nasal packing oddte ear pressure and the

safe time period to keep the anterior nasal pasiin

NEED FOR THE STUDY

This study aimed to measure the impact of nasatipgalone anteriorly on
tympanic cavity pressures and what time durationnafal pack can result in
reversible or irreversible middle ear dysfunctionthwthe help of impedance
audiogram. Long standing conditions that contribtdgeauditory tube dysfunction
have shown to have tympanic cavity dysfunction aedreased quality of life.
Anterior nasal packing is almost invariably reqdifellowing most nasal surgeries, it
is of utmost importance to be vigilant during theripd a patient has anterior nasal
pack in situ. Fig 5 shows an inflamed eustachid topening which could cause or
act as a precursor for ascending infection to neidedr causing otitis media with

effusion?

Fig 5: Inflamed eustachian tube opening
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REVIEW OF LITERATURE

The Eustachian Tube:

The eustachian tube initially developed as a dimgiim from the foregut into
a complex organ serving to the ventilatory needtheftympanic cavity and mastoid
along with the clearance. This necessitates aewothe health of the tympanic cavity
and mastoid (which are gas filled cavities to aithéaring) are maintained. Failure or

dysfunction of this need will eventually lead taior chronic middle ear effusions.
Anatomy:

It is 31-44 mm in adults with 45-degree axis to shell and in children it is
about half the length of adult auditory tube andrenlborizontally inclined. It is an
osseocartilaginous structure with the cartilaginpostion being more flexible and
collapsible and the latter being more ri§i@he osseous portion develops from the
squamous and the petrous parts of temporal lkbdorey with greater wing of
sphenoid bone and is directed backwards, upwarddaderally to end in the anterior
wall of middle ear (anterior mesotympanum}j. There is a shallow angulation
between the bony and the cartilaginous parts. Ttheseustachian tube is imagined as
two conical structures fused together by a nariag called isthmus and is compared
to a bellows. The cartilaginous part is directenviards, downwards and medially and
is actively opened with the help of tensor veligtime muscle. The tensor tympani
muscle, dilator tubae and the levator palitini depdrom the mesenchyme of the first

arch and form the muscles of masticatibn.
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Fig 6: Superior view of left eustachian tube coursig through skull base (TM-
tympanic membrane, TT- tensor tympani, ICA- internal carotid artery, M- head
of malleus, SCC- superior semicircular canal, MC- randibular condyle, OT-
osseus eustachian tube, PAP- petrous apex, V2- sedaivision of trigeminal
nerve (maxillary), V3- third division of trigeminal nerve (mandibular)), COCH-

cochlea, FOV- foramen ovale, FRot- foramen rotundunf

The osseus part of the tube is related to manicakistructures through its

course in the skull base surrounded by the petsons as shown in Fig 6.
Relations: Inferiorly and laterally- glenoid fossiatemporomandibular joint
Superior- middle fossa dura

Medial- internal carotid system

The middle cranial fossa dura is situated 3.6 mmwarage from the lumen of
the tube. The anterior carotid portion and the grost labyrinthine portion make up
the tube’s medial wall. A thin layer of bone coveah®e petrous carotid artery’s
horizontal section. In 2% of typical adult specimethis bone has been discovered to
be dehiscent, while in 22.2%, it has been showretabnormally thin. The margin of

the torus tubarius anteriorly and the margin closeghe internal carotid system were
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found to be separated by an average of 23.5mm, ceitisiderably smaller distances

observed in patients with abnormal carotid artefies

Fig 7: Photomicrograph of the osseous part of theustachian tube (MMA-
middle meningeal artery, PB- petrous bone, TT- tere tympani, ICA- internal
carotid artery, SB- sphenoid bone, TMJ- temporomandular joint, GF- glenoid

fossa, MCF- middle cranial fossd)

The cartilaginous part of the tube reflects thetlstibs of its function. When
seen from the side, it is made up of two sepatatenboidal plates: the apical hinge
area connects the large medial lamina with theivelg smaller lateral lamina. The
cartilage has a maximum transverse diameter of 9 iime fibrocartilage has a
characteristic “crook” structure when viewed frohe thasopharynx, with the longer
arm situated medially. A layer of respiratory mucavers its protrusion into the
nasopharynx, which is clearly visible on nasophgogtopy as the torus tubarius.
Even though fibrocartilage makes up the majorityhef laminae, the hinge region has

a large amount of elastic cartilage to enable &ffe¢ubal opening.
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Fig 8: Anterior view of the chondrogenic part of the auditory tube (LL- lateral
cartilaginous lamina, ICA- internal carotid system, L- luminal gas, MC- condyle
of mandible, ML- medial cartilaginous lamina, V3-third division of trigeminal

nerve(mandibular))*
Gas exchange from nasopharynx to middle ear:

Gas flows from one chamber to another dependinthemressure differences
in each chamber. However, here the ventilation iofdie ear does not depend on the

partial pressures of each gas.

The air passing through the eustachian tube

4

Hindered at the isthmus

3

Some air finally passes the isthmus

3

Reaches the middle ear

4

The quantity of air that reaches the tympanic gavitough the isthmus

4

Function of the pressure difference between thallmidar and epipharynx.
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For only about 1000 times in a day, the eustactiba opens during activities
like yawning, swallowing or movements of the javepy1-2 minutes. The difference
in pressure between the tympanic cavity and nasgpkds maintained by a small
loss of gas (1-2 microliters) into the middle earcwation. Different mixture
components of the gases and their partial presgutbge middle ear, atmosphere and

venous circulation is shown in Fig'9.

Since the passage of air through the auditory talb®ot a passive process,
when there is even a loss of 1-2 microlitre, a tieggressure of 1-2 mmJd in the
tympanic cavity. Because of the narrow isthmus,wélocity of air is high indicating
that much time is not required for the air to pdssugh. This indicates that there is
an active air gradient at work rather than a passmvement. This is also further

assisted by the contraction of the levator palatinscle’

Middle ear 760
Nitrogen 623
Oxygen 40
Water vapor 47
Carbon dioxide 50

Atmosphere 760
Nitrogen 563
Oxygen 150
Water vapor 47
Carbon dioxide 0.3

Venous blood 704
Nitrogen 575
Oxygen 38
Water vapor 47

P__,/ Carbon dioxide 44

Eustachian tube

Fig 9: Comparison of partial pressures of gaseountents in the atmosphere,

middle ear and in venous circulation®

Dysfunction of auditory tube:

Functional impairment of auditory tube that mayray not lead to detectable
middle ear diseases is known as eustachian tubkirgy®n. It may be acute or
chronic. Aetiology includes allergic rhinitis witlmucosal hyperplasia, adenoid

hypertrophy, nasopharyngeal tumours, nasopharyragdl reflux, nasopharyngitis,
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constant and recurrent sniffing, eustachian tubelzlge by nasal packing hindering
ventilation and clearance, chronic rhinosinusitsgarring or adhesions in the
nasopharynx, posteriorly deviated nasal septumpsts of auditory tube, cleft palate

or palatal muscle palsy?

Eustachian tube blockage

Non-ventilation of the middle ear cavity

&

Gases get gradually and intermittently replacedfhysions

&

Catarrhal otitis media

&

Compromise the ciliary function overtime

&

Increases the mucus production

&

The absorption of air in the tympanic cavity alsoreases

&

Retraction of the ear drum made easier by theieillgsdf the tympanic membrane.

&

Conditions of long-standing nature may lead toatiephy of the ear drum

&

Loss of the elasticity of the tympanic membrane.

4

Eventually lead to collapse of the retracted eandand cholesteatoma formation

This atrophy of tympanic membrane is caused by éheymes that are
produced by the persistent effusion, that includ#lagenase resulting in the
polymerization of the middle and fibrous layerstoé tympanic membrane. Thus, the
duration of conditions that result in eustachiapetdysfunction plays a crucial factor

for the non- development of the middle ear dissaspialaé.

Page 11



Review of literature

Fig 10: Otitis media with effusion with air bubblesnoted on tympanic membrane®
Symptoms of eustachian tube dysfunction:

A cracking sound heard on yawning or opening theitimofeeling of aural
fullness, pain- a common complaint in childrenntins (pulsatile or continuous) are
some of the common symptoms of eustachian catatthough, the condition may
proceed to cause vertigo in some patients. Otherntan symptom is autophony

causing one to hearing one’s own vdice.
Nasal packing:

Nasal packings may anterior or posterior dependmghe need for packings.
Anterior nasal packings are placed extending fromergor to posterior nares and are
usually done following epistaxis from Little’'s arefllowing nasal surgeries like
septoplasty, submucous resection (SMR) and furati@mdoscopic sinus surgery

(FESS).

For centuries, anterior nasal packing has been amtynpractised for anterior
epistaxis. Earlier BIPP (Bismuth lodoform Parafftaste) soaked ribbon gauze was
layered throughout the entire nasal cavity wasqudor a duration ranging from 24-

72 hours
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Rutherford Morrison first introduced BIPP in 1916y dressing wounds of
soldiers. But nowadays, BIPP is largely not usedtifie purposes of nasal packing
due to the many side effects it causes. The siflectsf ranges from type IV
hypersensitivity reactions to eye, skin or gastiititations to renal and
neurotoxicity™® Figll shows the image of a ribbon gauze soakeiR®. A normal
ribbon gauze soaked in clobetasol ointment withib@otic like gentamycin or

soframycin ointment are used as alternatives.

Newer techniques and materials are used nowadaysndeal packing
including Merocel and Kaltostat packs also knowrasium alginate pack (shown in
Fig 12) which acts like a tampon and these packsaw preferred due to the longer
duration for which these can be kept. Balloon daffse may also be used to
tamponade the nasal bleeding or to provide stractithough it has no advantage
more than the Merocel nasal pack. Balloon cathstshown in Fig 13. Care must
also be taken to prevent over inflation of the duatl, as that might lead to prolapse of

balloon or may cause pressure necrosis at thé dla.

KALTOSTAT
2T 2¢

LI

2g b \

L1 AT

Figl1: BIPP soaked ribbon gauze Fip: Kaltostat nasal pack
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/)

(J

B

Nostrl well padded with rolled gauze

Fig 13: Image shows balloon nasal catheter used faasal packing in epistaxis.
Image A shows inflated and deflated balloon and inge B shows the inflated
balloon catheter in nasal cavity*?

Complications of anterior nasal packing includeusitis due to inadequate
ventilation of sinuses, pressure necrosis causitay and septal perforations.

Sometimes although, it may lead to hypoxia and raxdial infarctior

IMPEDANCE AUDIOMETRY:

It is an objective screening test useful for meaguthe function of middle
ear. The other functions involves assessment of niobility of the tympanic
membrane done by brief pure toriekhe test is conducted by periodically increasing
or decreasing the external acoustic meatus presaoce the tympanic cavity

impedance is measured.

Type A

Energy flow

SN PN BN TN BN S SN IS
SO PNET TS
Air pressure (mm H,0)

Fig 14- Normal A type curve of impedance audiograrfi.
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The tympanic membrane will change its resting pmsitvith respect to the
rise or fall of pressure in the tympanic cavity aht is the basic understanding of
impedance audiometry. It is expressed graphically with the variables ngei
measured are the static compliance- reciprocdiffriess of the middle ear along the
y- axis, peak pressure along the x- axis. The resat described by James Jerger in
1970 and is still widely accepted and used in clihpractice. The normal impedance
audiogram is shown in Fig 14 and is a Type A graplere air pressure is measured

along x- axis and energy flow is measured alonaxs* *

Impedance audiogram machine measures the acoudtnittance of the
tympanic cavity. The atmospheric pressure changescampared to middle ear
pressure changes that occur in various conditignthis objective, physiologic test.
When the pressure varies from positive to negative tympanic membrane and the
ossicles stiffen to cause graphical changes whidicate reduced admittance of the

pressure into middle edr.

This objective test is carried out by completelytihg close the patients’
external acoustic meatus with a probe that fits dhepal meatus snuggly, and the
probe contains 3 tubes. Hence, a closed chambéorised within the external
acoustic meatus against the ear drum medigllynpedance audiometry is carried out
by applying air pressure equivalent to +200 daPathe» tympanic membrane,
measuring its compliance, and then taking repezdetpliance readings as the canal's
pressure drops. Once the pressure drops to 0 da@gump provides negative
pressure, then further compliance measurementsnae. Finding the tympanic
membrane's position and magnitude of maximum campé is the aim of impedance

audiometry?
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History of tympanometry:
Scott-Nielson and Terkildson invented an electroato device that measured the

admittance of various sound pressures into a sealedanal.

1959- first commercially available acoustic imnmite device that used 220 Hz pure
tone probe by Terkildson and Thomsen, the Madse#ilZO

1963- the Madsen ZO70 was widely accepted and bsedlid not have the phase
adjustments and produced inferences based on @mplunits.

1973- introduced otoadmittance meter, Grason Stddtmel, which was the first
tympanometry machine that had multifrequency antticemponent subcomponents.
There was provision to test with frequencies ragdiom 220 Hz to 1000 Hz.

1987- the first ANSI (American National Standardstitute) set of guidelines were

accepted for tympanometry for easy reporting acthsgs.

Manufacturers started adhering to the ANSI (1987andard, which
recommended that immittance devices give calibrategical units of measurement
as opposed to arbitrary units of compliance. Sitlen, virtually all immittance
equipment have been calibrated admittance metgrapanograms are best analysed
guantitatively, particularly when evaluating infarand children, for whom distinct
age-based normative values are required. Impedandeometry forms judgment
giving a general idea, but three fundamental tyropatric measurements are needed
to differentiate between normal and abnormal tynopaetry.

(i) External ear canal volume (Vea),
(i) Peak- compensated static acoustic admittance (Ytm),

(iii) Tympanogram peak pressute'®

Stapedial reflex is also measured by tympanome#flex contraction of stapedius

muscles loud sounds.
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Working of impedance machine:

Figure 15 explains the working mechanism of a dagldy impedance
machine. When the pressure on either sides of ear drungisle the tympanic
membrane vibrates most effectively. This asserimrfundamental to impedance
audiogram comprehension. When the tympanic membgate displaced from its
resting position, the compliance decreases, meathmegefficiency with which the

membrane vibrates decrea&es.

PROBE
AMPLIFIER
[ONE > & CONTROL PRESSURE
OSCILLATOR [ TRANSDUCER | |
PRESSURE |
ARPUMP >  VALVES
& SAFETY f
USEE’I‘C&;JSR > Af\_l"’é’i’\hﬂfifgﬁ >+ MIXER AVPLIFIER H 1Ps
| \\ ['sPEAKER
AD PRE
PROCESSOR (< o\ < FILTER I |
MICROPHONE)

Fig 15: Diagram of impedance machine with its mairtomponents: a speaker, a

microphone and an air-pressure pump
Abnormal impedance audiograms and the conditions assing it:

The impedance audiometry, as mentioned earlier,addition to being
responsible for measuring the middle ear pressum@so assesses the structure of
tympanic membrane, the status of the ossiculamcfthscontinuity or fixity). It also
gives data regarding eustachian tube functionisgthea main function the auditory
tube is to aerate the tympanic cavity. Reflecteth@mimpedance audiometry graph as

shown in Fig 14.
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Type A, is a variation of Type A graph, implying increasedmpliance.
Increased compliance indicates a thinned out omtaophic tympanic membrane
which may be too sensitive to pressure changesssicuar discontinuity which
causes increased deflections of the tympanic mamliram its resting position even

to mild changes in pressure.

Type As, also being a variation of Type A, is differenbrfr the A type, in
which the peak pressure remains at 0 daPa, althtughramplitude is low. This
indicates a decreased compliance, or a resistaused by fixation of ossicles, stapes

footplate otosclerosis.

Type B graph shows no points of maximum compliaacd is a flat graph,
indicating that there is fluid collection in the ddle ear as in otitis media with

effusion.

Type B may also be seen in perforations of tympanembrane and any mass

in the middle ear cavit.

A study was done by K Pragadeeswaran et al, in,28i2ted to assess the safe
duration of having anterior nasal pack followingalasurgeries, on 63 patients who
underwent nasal surgeries and subsequent anteagal packing post operatively.
From the impedance audiometry values obtained,ai$ wferred that middle ear
dysfunction was caused by anterior nasal packimngitawvas mild and transient. They

also concluded that 24 hours of nasal packing &fes%

Similarly, in another study conducted by Per Bogdamd Mirko Tos in 2009,
to assess the middle ear pressure variations whilsient and non-severe pathologies
of nose and throat. Their study involving 75 pasewith infectious mononucleosis,

unilateral or bilateral anterior or posterior nggatking and status post tonsillectomy
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had serial assessments of impedance audiometryinaatl cases, their tympanic
cavity pressures returned to normal in 2 to 4 wetkse and all patients changes

were transient®

In a study, the impact of anterior nasal packinggympanic cavity pressures
by Jorn Johannessen et al in 2009, was done im@&hps who underwent septoplasty
or rhinoplasty. Results showed significant differe between the middle ear
pressures prior to surgery and with pack in siturimt much difference was noted
after pack removal to the middle ear pressuresrbeforgery. This showed temporary
and mild tympanic cavity pressure variations causgdnterior bilateral packings of

nasal cavity

Similar study conducted by Murat Sereflican etial 2015, in Turkey, “Is
middle ear pressure effected by nasal packings séf@oplasty”, studied the different
effects on middle ear pressure by different tydesasal packings (Merocel and nasal
splint) in 60 with equal number in each group. Thmpedance audiometry values
compared between both groups They concluded thebrg cannulated intranasal

splints were better for eustachian tube functiosh atient comfort’

63 patients were taken as sample for a study dgre @ Thompson et al in
Glasgow, in 1991, to assess the effects of naskimmon auditory tube function. All
patients underwent nasal septal surgeries (subrmsucesection or septoplasty)
followed by bilateral anterior nasal packings. Imi@ece was measured for all patients
pre- and postoperatively, to measure the effectsnmoadle ear pressure. They
concluded that middle ear pressure variations weoeuced by nasal packings but

were mild and temporary, deeming 24 hours of npaeking safé®
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MATERIALS AND METHODS

STUDY OBJECTIVE: To study the effects of anterior nasal packingraddle ear

pressure and the safe time period to keep theiantexrsal pack in situ.
STUDY DESIGN: Observational prospective study.

SOURCE OF DATA: All patients who were admitted in the departmenEMNT and
HNS in KLES Dr. Prabhakar Kore Charitable Hospi&lgaum, planned for any

nasal surgeries requiring bilateral anterior naaaking post operatively.

STUDY PERIOD: 1 year (The study group was recorded from June 202Buly

2024).
SAMPLE SIZE: A total number of 72 sample size was taken.

SAMPLING TECHNIQUE:

n=[Z;_ a/2]*x [SD]
[23% of SD]

= (1.90F x (SDY

[23% of SDj

= (1.90¥ x (SDY

(23%)
Where 4.,,=1.96 at 95% confidence interval

INCLUSION CRITERIA:
* Any patient that undergoes any nasal surgery liegulin anterior nasal
packing post operatively with normal tympanic meam® with otoscopic
examination and normal impedance audiogram biltiyera

* Age 18-60 years
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EXCLUSION CRITERIA:

* Any patient with abnormal impedance audiogram,guaisi with middle ear or
labyrinthine pathologies, any patients with systemiiseases, upper
respiratory tract infections or active infections

» Patients below the age of 18 years and above 68 yea

DATA COLLECTION PROCEDURE:

* The patients visiting the ENT and HNS OPD with cdéairgs of bilateral nasal
obstruction, external deformity of nose, active inactive epistaxis were
examined, and a detailed history and examinatio dome.

» After a clinical diagnosis is made, patients werplaned in their own
vernacular language about the condition and wermsmlled for respective
surgical modality requiring bilateral nasal packpuast operatively.

 They were also counselled in their own vernacutarglage about serial
impedance audiometric assessment of their middigpesssure during their
hospital stay.

 Middle ear pressures were assessed using impedanaiometry
preoperatively once, once with anterior nasal paitkin postoperatively and
once after pack removal done after 24 hours ofesyrg

* Impedance audiometry was done 6 hours after packiaigé hours after pack

removal which was done 24 hours after surgery.
STATISTICAL ANALYSIS:

The preoperative and the postoperative impedandegnam results were
collected and recorded in a masterchart. The aisaly@s done using Mc Nemar test

and Cochrane Q test comparing both left and riglars epreoperatively,

Page 21



Materials & Methods

postoperatively 6 hours following nasal packing &nldours following pack removal

which is done 24 hours following surgery.

STUDY PROTOCOL:

All patients undergoing any nasal surgery requirargerior nasal packing
postoperatively in KLEs Dr. Prabhakar Kore Hosp&aMedical Research Centre,
Belagavi. After taking informed consent from thei@at, their details and matching

of the inclusion and exclusion criteria, selectedstudy.

Nasal packing:

Fig 16 shows an image of normal anterior nasal ipgottone in a patient with
normal ribbon gauze soaked with clobetasol ointnaamt Fig 17 shows image of

Merocel packs placed after surgery on table.

Fig 16: Normal ribbon gauze nasal pack Fig 1Merocel nasal packs in sittf

In this study, normal ribbon gauze soaked with etabol ointment were used
for anterior nasal packing every patient and theulte were collected by serial

impedance audiograms.
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RESULTS

A total of 72 patients requiring nasal surgeriesl grostoperative anterior nasal

packing were included in the study.

() DEMOGRAPHIC ANALYSIS:

1. Age wise distribution:

The age wise distribution of the collected samgeshown in the pie chart below in

Graph 1 and in table 1 below.

>=41y1s
15.28%

<=20yrs
43.06%

Graph 1: Pie chart showing age demography among &amples
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Table 1: Age demography of patients

Age groups Number of patients % of patients
<=20yrs 31 43.06
21-30yrs 16 22.22
31-40yrs 14 19.44
>=41yrs 11 15.28

Total 72 100.00
Mean 27.88
SD 11.62

The age distribution among patients showed thatt mbthe patients fell into more
than or equal to 20 years category having 31 patiedB.06 %). Only 11 patients
were found to fall in the age group more than araédo 41 years (15.28 %). Mean

distribution was found to be 27.88.

From the results obtained, it is inferred that,083% of patients were more than or

equal to 20 years of age.
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2. Gender wise distribution:

Table 2 and graph 2 shows the gender wise disimib@mong the sample size of 72

patients where in 70.83 % (51 patients) were mafes29.17 % (21 patients) were

females.

Table 2: Table showing the gender wise distributiommong samples

Gender Number of patients % of patients
Male 51 70.83
Female 21 29.17
Total 72 100.00
Female

Mak
70.83%

Graph 2: Pie chart showing gender wise distributioramong samples

More male preponderance for nasal diseases is athglom the above obtained

results.
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3. Age and gender wise distribution:

Table 3 and graph 3A, graph 3B show the age andegenise distribution in the

collected sample.

Among summative of 51 male patients, 77.42 % (24epts) fall into the age group
of less than or equal to 20 years, 68.75 % (1lepts) fall into the category of 21-30
years age group, 57.14 % (8 patients) fall into48lyears category and 72.73 % (8

patients) fall into more than or equal to 41 yesys group.

Among 21 female patients, 22.58 % (7 patients)ifadl less than or equal to 20 years
age category, 31.25 % (5 patients) fall into 21y8@rs of age category, 42.86 % (6
patients) fall into 31-40 years of age group an®27?6 (3 patients) fall into more

than or equal to 41 years age group.

A total of 31 patients (43.06 %) fall into lessnhar equal to 20 years age group, 16
patients (22.22 %) in 21-30 years age group, lieémat(19.44 %) in 31-40 years of

age group and 11 patients (15.28 %) fall into mbea or equal to 41 years category.

Table 3: Table showing the age and gender wise digtution among samples

Age groups Male % Female % Total %
<=20yrs 24 77.42 7 22.58 31 43.06
21-30yrs 11 68.75 5 31.25 16 22.22
31-40yrs 8 57.14 6 42.86 14 19.44
>=41yrs 8 72.73 3 27.27 11 15.29

Total 51 70.83 21 29.17 72 100.00
Mean 27.35 29.14 27.88
SD 11.98 10.88 11.62
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Percentage

Male Female Total

| B<=20yrs @21-30yrs [©31-40yrs @>=4lyrs |

Graph 3A: Histogram showing the gender of patientby age group

100.0%
90.0%
80.0%
70.0%
60.0%
50.0%
40.0% 24
30.0%
20.0%

10.0% 4 P | 4 P
0.0%

Percentag

<=20yrs 21-30yrs 31-40yrs >=41yrs

| O Male @ Female |

Graph 3B: Bar diagram showing the gender of patierg by age group

Most patients in more than or equal to 20 yeargegml were males, and more
females were found in 21-30 years age group. Onpeoison, both males and
females showed opting for surgeries in the youmagergroups in comparison to older

age group categories.
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(ID AFFECTED NASAL SIDE WISE DISTRIBUTION OF PATIE NTS:

Table 4 and graph 4 shows the affected side wistildition among the samples.

58.33 % of patients had left nasal cavity patholagg 37.50 % of patients had right

nasal complaints. 4.17% of patients had bilatemabhcomplaints.

Table 4: Table showing the affected side wise digtution of patients.

Affected side Number of patients % of patients
Left 42 58.33
Right 27 37.50
Bilateral 3 4.17
Total 72 100.00

Bilateral
4.17%

58.33%

Graph 4: Pie chart showing affected nasal side wigdistribution

Most commonly left side was affected more thantrgjtle. Deviated nasal septum is

more commonly affected on the left sfti€his result is consistent with left side being

more commonly affected side in study subjects.
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(1) COMPARISON OF PREOPERATIVE AND POSTOPERATIVE

IMPEDANCE AUDIOGRAM EFFECT OF ANTERIOR NASAL

PACKING ON MIDDLE EAR PRESSURE:

1. RIGHT EAR:

Using Cochran Q test, comparison was made betwéen preoperative and

postoperative impedance audiometry values of egintand it is shown in table 5.

The table shows all 72 patients (100 %) had pregier type A impedance
audiogram (and hence included for the study). Pestdively, 2 values were taken,

once with nasal pack within and once after the pea& removed after 24 hours.

With pack in situ, right ear impedance audN iograhowed Type C graph in 61

patients (84.72 %) and Type A graph in 11 pati€tfs28%).

On pack removal, impedance audiometry was repeatetl 6 patients (8.33 %)
showed Type C and 66 patients (91.67 %) reverte@iyfie A. Graph 5 shows the

right ear preoperative and post operative impedandegram comparisons.
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Table 5: Table showing comparison of preoperativemipedance audiogram and

postoperative impedance audiometry values ofght ear

Right ear Type A % Type C %
Preoperative impedance audiogram 72 100.00 ) 0.00
Post operative impedance audiogram 11 15.28 61 84.72

with pack within
Post operative impedance audiogram 66 91.67 6 8.33
after pack removal

Cochran Q 111.1803

P- value 0.0001*

*p <0.05

Figure 18 A and 18 B shows the tympanometry grapbne of the subjects of the

study with the anterior nasal pack within and afiasal pack removal in right ear

respectively.

~ p——
Tymp. 1.50 (ml T ECV Tymp. 1.50 rmt ECV
226 Hz z : A B
s ;| 167 ml 226 Hz 146 ml
OPEN { Compliance OPEN Compliance
i e R N ﬁT\_ it
Mode: Comp. r 7/ R Pressure § I\ de: Com Pressure
‘: ; ot : p.
0 V=111 daP; === _49 daPa
P. rate [ P. rate
[daPa/s] sp L GESTIAEE Gradient [daPa/s] = ) Gradient
100-300 400 -300 -200 -100 0 100 200 G2 d3P3 100-300 "-400 -300 200 1100 0 100 200 38 daPa
P. RATE | SCALE (AUTO) | comp. / ABs. | 226 / 1000 __p.RATE__| scaLe (auto) | comp. s aBs. [ 226 / 1000 ""h

Fig 18A: Impedance audiogram of right ear postoperavely with nasal pack in

situ showing Type C graph seen in 84.72 % patientsFig 18B Impedance

audiogram graph of the same ear 6 hours following asal pack removal after

pack removal for 24 hours of surgery showing normalype A graph in 91.67%
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Type C graph indicates middle ear dysfunction, #iredgraph has a distinctive peak
with a left ward displacement of graph with a negapressure of -111 daPa. The
repeat tympanometry was done 6 hours after nasél ieanoval (done 24 hours after
surgery) and the same patient reported to haveeasa of Type C graph to Type A

with peak pressure being -49 daPa.

A significant change was observed between predperand both post operative
impedance audiograms with respect to the impactrderior nasal packing on

tympanic cavity pressure at right ear (Cochran Q%1803, p=0.0001).

Further, the pair wise comparison was done by uslogNemar test. the results are

shown in the following table 6.

Table 6: Pair wise comparison of preoperative impeahce audiogram and
postoperative impedance audiogram impact of anterionasal packing on middle

ear pressure at right ear by Mc Nemar test

Right ear p-value

Preoperative impedance audiogram vs post 0.0001*

operative impedance audiogram with pack within

Preoperative impedance audiogram vs post 0.0310*

operative impedance audiogram after pack rempval

Post operative with pack within vs post operative 0.0001*

impedance audiogram after pack removal

*p <0.05
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* A significant change was seen between preoperatipedance audiogram vs
post operative impedance audiogram with pack witltin the impact of

anterior nasal packing on tympanic cavity pressitimgght ear (p=0.0001)

* A significant change was seen between preoperatvepost operative
impedance audiogram after pack removal in impacniérior nasal packing

on tympanic cavity pressure at right ear (p=0.0310)

» A significant change was seen between post operatiypedance audiogram
with pack in situ vs post operative impedance agradim after pack removal in
impact of anterior nasal packing on tympanic cayptgssure at right ear

(p=0.0001).

100.00
90.00
80.00
70.00
60.00
50.00
40.00
30.00
20.00
10.00

0.00

Percentag

Pre operative Tympanogram  Post operative Tympanogram  Post operative Tympanogram
with pack in SITU after pack removal

| ®Typea BTypeC |

Graph 5: Comparison of preoperative and post operave Impedance audiogram

effect of anterior nasal packing on middle ear presure at right ear
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2. LEFT EAR:

Using Cochran Q test, comparison was made betwkenpteoperative and

postoperative impedance audiometry values of kfeed it is shown in table 7.

The table shows all 72 patients (100 %) had predjper type A impedance
audiogram (and hence included for the study). RPestdively, 2 values were
taken, once with nasal pack in situ and once d#fiempack was removed after 24

hours.

With pack in situ, left ear impedance audiogramvetw Type C graph in 63

patients (87.50 %) and Type A graph in 9 patieh®s50%).

On pack removal, impedance audiogram was repeatddbapatients (6.94 %)
showed Type C and 67 patients (93.06 %) revertdtype A. Graph 6 shows the

left ear preoperative and post operative impedandéogram comparisons.

Table 7: Comparison of preoperative and postoperate impedance audiogram effect

of anterior nasal packing on middle ear pressure aleft ear by Cochran Q test

Left ear Type A % Type C %
Preoperative impedance audiogram 72 100.90 0 0.00
Post operative impedance audiogram with 9 12.50 63 87.5(
pack in situ
Post operative impedance audiogram after 67 93.06 5 6.94
pack removal

Cochran Q 116.7936

P- value 0.0001*

*p<0.05
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Figure 19 A and 19 B shows the tympanometry grapbne of the subjects of the

study with the anterior nasal pack within and aftasal pack removal in left ear

respectively.

Tymp, 1.50  ml ECY Tymp. L'J-U ml -~ : s ECV
226 Hz 0.91 ml 226 Hz : ESE 1.76 ml
OPEN , Compliance OPEN \ Compliance
LEFT 0.50 ‘ 138 ml LEFT 0.50 f \ TYPE C- 0.87 ml

¢ /
Mode: Comp. . v'/ AN ;;;Ssé'r; Mode: Comp. 1 // \ Pr eszure
- N 2 aPg 04 ~— -77 daPa
£ rate L P. rate \_/

[daPa/s] 050 l— 1 Gradient [daPa/s] el Gradient
100-300 -400 -300 -200 -100 0 100 200 67 daPa 100-300 "-400 -300 -200 -100 O 100 200 57 daPa
p. RATE | SCALE (Autn) | cowp. / ABs. | 226 / 1000 i p. RATE | SCALE (AUTD) | COMP. / ABS. | 226 / 1000 Hz

Fig 19A: Impedance audiogram of left ear postoperately with nasal pack in situ

showing Type C graph seen in 87.5 % patients. Fid9 B Impedance-audiogram

graph of the same ear 6 hours following nasal paciemoval after pack removal

for 24 hours of surgery showing normal Type A graphn 93.06 %

As observed by the results and the figures showovegbthe middle ear pressure

changes had already occurred and resolved at sixstof nasal packing anteriorly

and six hours after nasal pack removal, when bathes of impedance audiogram

were recorded, respectively.

A significant change was observed in preoperatind postoperative impedance

audiogram impact of anterior nasal packing on tympa&avity pressure at left ear

(Cochran Q= 116.7936, p=0.0001).

Further, the pair wise comparison was done by uslogNemar test. the results are

shown in the following table 8.
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Table 8: Pair wise comparison of preoperative and gstoperative impedance
audiogram effect of anterior nasal packing on middt ear pressure at left ear by

Mc Nemar test

Left ear p-value

Preoperative vs post operative impedance 0.0001*

audiogram with pack within

Preoperative vs post operative impedance 0.0630

audiogram after pack removal

Post operative impedance audiogram with pack 0.0001*

within vs post operative impedance audiogran

=]

after pack removal

* A significant change was seen between preoperatsepost operative
impedance audiogram with pack within for the impaétanterior nasal

packing on tympanic cavity pressure at left ea(p801)

* No significant change was seen between preoperativgost operative
impedance audiogram after pack removal in impacntérior nasal packing

on tympanic cavity pressure at left ear (p=0.0630)

» A significant change was seen between post operatiypedance audiogram
with pack in situ vs post operative impedance agdio after pack removal in
impact of anterior nasal packing on tympanic catgssure at left ear

(p=0.0001).
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Percentage

Pre operative Tympanogram  Post operative Tympanogram  Post operative Tympanogram

with pack in SITU after pack removal

OType A O Type C
| |

Graph 6: Comparison of preoperative and postoperatie impedance audiogram

effect of anterior nasal packing on middle ear presure at left ear

From the results obtained, there was no differesmmificantly between the
preoperative and postoperative impedance audiogftan pack removal except in 6
patients in the right ear, although left ear shoviregignificant results. It can be
inferred that the anterior nasal pack and the tigcienof nasal packing implemented
in this study is safe and correct. The changes ymed in the tympanic cavity

pressure were mild, transient and easily reversibleemoval of pack.
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DISCUSSION

The study participants had multiple nasal compdaprior to undergoing their
respective nasal surgeries including chronic usniidtor bilateral nasal obstruction,
nasal discharge, headache. Most common among theasal obstruction secondary
to deviated nasal septum followed by chronic rhimasitis with or without nasal
polyposis

Most patients were more than or equal to 20 yehegye, with complaints of
bilateral or unilateral nasal obstruction being thest common complaint for which
they were seeking help. Most patients also hadslditd nasal complaints more than
their right side alongside the observation thatstinpatients were males, in this study.
All patients included in the study had normal aiotenasal packing for 24 hours
following surgery and they were checked for thesgmbkty of developing pressure
abnormalities of tympanic cavity and otitis medmitprove the safety of anterior
nasal packing methods that are being followed @sgmt. Dysfunction of eustachian
tube can occur as a result of anterior nasal pgcéimd if prolonged may result in
otitis media with effusiorf®

Peritubal inflammation that occurs as a result meaor nasal packing can
result in improper drainage of eustachian tube lyatic system that may lead to
stasis of fluid in middle ear following negativeepsure build up. This inflammation
further causes reduction in surfactants that ndymtdcilitates the opening of
eustachian tube and as a result, eustachian tugbendyion occurs.

All patients in this study who underwent nasal suygand had anterior nasal
packing had postoperative pain and discomfort wiheeld them to mouth breathing
and dryness of throat which further caused redwsveallowing movements in these

patients. On comparison of our study with the stbgyHussein Jasser, it can be
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inferred that there was reduced swallowing movemenpatients with anterior nasal
packing which further led to poor opening of euktac tube. The results showed that
14 out of 40 ears at the end of 48 hours of nasakipg, showed abnormal
impedance, although the side of the affected eanivapecified. They also found
that there was no significant difference in impemaraudiometry in both ears
following pack removal after 7 days. They also iréd that:
* Inflammation of the eustachian tube orifice duertitation by the nasal pack
would be the most probable cause for peritubalsstas
* The surfactants inactivated by the mucosal inflationafurther delayed or
reduced eustachian tube opening
* Dryness of mouth due to mouth breathing and redwweallowing further
impeded with eustachian tube openfhg.

On comparison of our study with the study by Wakalen 1990, the effect
on middle ear pressure change following nasogaistbe insertion while keeping the
contralateral ear as control, showed similar resdlhe impedance audiogram of the
ipsilateral side of tube insertion was tested aochgared to the contralateral side
which was taken as control. Although the side efdffected ears was not specified in
this study, it can be inferred that the changemiddle ear pressure was transient/
easily reversible by removing the irritant (nasagagube) causing mucosal oedema
at the eustachian tubal orifice as with the casantdrior nasal packings.

As in the observations made in our study, mosepéideveloped type C due
to the drop the middle ear pressure as compardtietdbarometric pressure. This
negative pressure changes of the tympanic cavitgethby auditory tube dysfunction
is what causes a type C graph. Even in earlieestag otitis media effusion, a type

C graph may be obtained due to the below zero press the middle ear cavify.
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CONCLUSION

In this study, the middle ear pressure changesghtaabout by anterior nasal
packing is temporary and mild and does not causg lerm middle ear pressure
abnormalities along with no development of compiaes due to nasal packing in

any of the patients.

Also, the pack placed for 24 hours following suggerior to removal, was

found to be safe. This practice ensures safe agguade nasal packing.

Another cause of eustachian tube dysfunction cawise from the irritation
and mucosal oedema at the orifice of auditory tubleenced by the pack and the
length of each patient's nasal cavity which shobkl taken into account while

packing the nose in order to avoid the same.
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SUMMARY

This study conducted at KLE Hospital and MRC, betwéhe time period of

June 2023 to July 2024.

The objective was to study the effects of antem@sal packing on middle ear
pressure and the safe time period to keep theiantessal pack in situ. This was

done with help of serial measurements of impedancéometry.

72 patients requiring nasal surgeries were selefctiethe study, if they met
the inclusion criteria, including normal preoperatiimpedance audiogram and a
normal otoscopic visualisation of impedance audiogr with their full informed
consent. Following surgery, they were subjectednfmedance audiometric evaluation
with anterior nasal pack and without it. The resuere tabulated and analysed. None
of the patients was not charged of this. The resuéire analysed with Mc Nemar test
and Cochrane Q test. The results obtained give hettar understanding for the safe
practices (while nasal packing and the duratiobetdept) to be followed and showed
that there were significant changes in the middde pressures that were noted
following nasal packing that reverted to normal hivit 6 hours following pack
removal. It is safe to conclude that the anterawat pack placed for 24- 48 hours was
safe and any changes caused by it was temporane bliothe patients developed any
complications following negative middle ear pressutleveloped due to anterior nasal

pack.
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LIMITATIONS AND SCOPE OF THE STUDY:

« Limitations of the study are that it is a singlete study with limited sample
size.

* The impedance audiometric assessment was only ctewiduring the period
of the patient’s hospital stay and the same wasfailmwed up during their
weekly follow ups.

» There is also scope for further study with a laggmnple size.
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ANNEXURE — | - INFORMED CONSENT FORM

“THE STUDY OF EFFECT OF ANTERIOR NASAL PACKING ON M IDDLE

EAR PRESURE”"

Name of Student/Principal Investigator:

Name of Guide/Co Investigators:

Introduction: Bilateral nasal obstruction due to any cause di#ads to middle ear
pressure changes due to eustachian tube dysfun€manof the main functions of the
eustachian tube is to maintain the middle ear presdy equalizing it with the
atmospheric pressure. Due to nasal obstructios fiimction of the eustachian tube is
disrupted leading to negative pressure in the reidglr leading to various other
middle ear pathologies including serous otitis raednd retraction of tympanic
membrane. For patients who are undergoing nasgésas (septoplasty, SMR, etc),
bilateral anterior nasal packing is done post dpesty for various reasons, some of
which being to control the bleeding, to stabilike hasal bones, to help the settlement
of septal mucosal flaps and to prevent adhesiodssaptal hematoma. This study is
conducted to gain more information regarding theesand how safe it is to practice
anterior nasal packing and how it affects middle peessure as indicated by

impedance audiometry values.

Explanation of procedure: If you agree to participate in this study, thievant data
will be collected as per the proforma and finalgtiasis will be confirmed. After

getting inducted in the study, you will be evalubter hearing with Tympanometry.

Withdrawal from participation in the study: Participation in this study in

voluntary. You will be free to decide whether @rfcipate in this study or continue
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participation once enrolled. In case you decidevithdraw your participation, you

are free to do so. However, please convey theideds the principal investigator.

Possible benefits from participating in the study:You will/ will not get any

benefits by participating in this study. The dagéghgred will help population at large.

Possible risks from participating in the study: There are no risks involved in

participating in this study.

Privacy and confidentiality: The information collected from you will be coded, t
prevent any person to identify you. Your identityl never be revealed. The data
collected from you will be kept confidential andlymprocessed or aggregated data

will be used for publication.

Financial incentivesiYou will not receive any payment for participatimgthis study.

Cost of investigationsdone during the course of study will be paid by ghincipal

investigator / Participant.

Authorization for publication of aggregated data: Results obtained after
processing of the aggregated data will be publisteedscientific purpose and or

presented to scientific groups. However, your iigmvill never be revealed.

Questions: In case of any questions with regard to this stydy, are free to contact:
If you have any question or complaints with regardour right as study participant
you may contact Dr Harsha Hegde, Chairperson, &tlsiemmittee of INMC, 0831-

2473777 Extension 4052.

Legal rights: By signing this consent form, we are not waiviny af your legal

rights
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CONSENT STATEMENT

| am making a voluntary decision to participatethe study THE STUDY
OF EFFECT OF ANTERIOR NASAL PACKING ON MIDDLE EAR
PRESSURE". My signature below indicates that | have decittegarticipate, and |
have read the information provided above or thermftion provided above has been
read to me in the language that | understand Hesfis given the opportunity to ask

questions and they have been answered to my saitsfa
Name of the participant:

Signature or left thumb impression of the partioipa
Name of the witness:

Signature or left thumb impression of the witness:
Name of the investigator:

Signature of the investigator:
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ANNEXURE — Il - PROFORMA

Name and Signature of the student/principal invesgator:

Signature of the guide: Date:

“STUDY OF EFFECT OF ANTERIOR NASAL PACKING ON MIDDL E EAR

PRESSURE”"
Date: I.P. No:
Name: Occupation:
Age: Phone No:
Sex:
Address:

CLINICAL PROFILE:

Chief Complaint:

History of Present lliness:

Past History:

Personal History:

Family History:

1) General Physical Examination -

Blood Pressure:

Pulse:
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Respiratory Rate:
Pallor
Icterus
Clubbing
Cyanosis
Lymphadenopathy

Oedema

1) ENT Examination

1. EAR EXAMINATION:

Right

Left

Pinna

Pre auricular area

Post auricular area

Tragal Tenderness

Mastoid Tenderness

External auditory canal

Tympanic membrane

TUNING FORK TESTS:

Rinne’s test: 256 Hz
512 Hz
1024 Hz

Weber's test:

Absolute Bone Conduction test
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2. NOSE EXAMINATION:

External appearance

* Root

» Bridge
* Dorsum
* Alae

« Tip

* Columella

Cold spatula test

Anterior Rhinoscopy

Posterior Rhinoscopy

Paranasal Sinus Examination

Right Left

Frontal Sinus

Ethmoidal Sinuses

Maxillary Sinus
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3. THROAT EXAMINATION:

Oral cavity:
e Lips
* Labial and buccal mucosa
» Gingivolabial and gingivobuccal sulci
* Gingiva
* Teeth
* Hard palate
* Floor of mouth
« Anterior 2/3% of tongue
* Retromolar trigone

Oropharynx:

» Soft palate
 Uwula

» Anterior pillar
* Tonsills

» Posterior pillar

» Posterior and lateral pharyngeal wall

Indirect Laryngoscopy
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4 NECK EXAMINATION:

5. TYMPANOMETRY:

Preoperative tympanogram

Postoperative tympanogram (anteriof

nasal pack insitu)

Postoperative tympanogram (after

removal of pack)
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ANNEXURE — Il - MASTERCHART
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