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ABSTRACT

BACKGROUND:

Adenoids serve as a reservoir for upper respirdtast infections, leading to oedema
and block of the Eustachian tube's nasopharyngehl @ne important factor in the
pathophysiology of Otitis Media with Effusion is extbid hypertrophy. Prolonged
Otitis media with effusion can lead to delayed shedow academic performance,
and delayed language development. Because youngireshi are unable to

communicate their issues, including hearing losgisomedia with effusion often

remains undiagnosed for a long time. This is thasee why we require an
investigative modality to study this disease.

Examining the ear of children at the earliest alonthp a detailed clinical history is

highly essential and for this purpose, audiologassessment is helpful.

OBJECTIVE:

To study the tympanogram changes in children uradeggadenoidectomy.

METHODOLOGY:

52 children between 5-15 years age group, whoedstie ENT OPD with complaints
suggestive of adenoid hypertrophy at Dr. Prabhdkame Hospital and Medical
Research Centre, Belagavi were selected. Thoroligltat history and complete
ENT examination were followed by X-Ray nasopharyard tympanometry.
Adenoidectomy was done and tympanometry was repd&aveceks post-surgery. The

results were compared with the preoperative tymgiams.



RESULTS:

The study population of 52 had no gender prepomderaBased on the preoperative
X-Ray Nasopharynx findings, majority of the childré69.2%) were seen to have
grade 2 adenoid hypertrophy. McNemar's test wasd fisestatistical analysis. In our
study we found three sets of patients whose graphépresentation were done in the
form of Type A, Type B and the remaining tympanagsavhich deviated from Type
A and B were combined and given a common descnp® Type O (Indeterminate
type), for easier representation. Clinical symptosigns and tympanograms of the
children were compared and analysed both preopelatiand 6 weeks
postoperatively. Majority of the children with Ty@ tympanogram have shown
significant change into Type A curve following adetectomy. Their symptoms also
improved remarkably. The children with Type A tympgram maintained the same
curve post adenoidectomy and also showed subjectipeovement with respect to

the symptoms considered in the study.

CONCLUSION:

Our study shows that adenoidectomy plays a majer irodetermining middle ear

impedance. It is a known fact that prolonged otitisdia with effusion and hence
decreased hearing can result in speech delay dsasvehsatisfactory academic and
language development. Otitis media with effusion as condition that goes

undiagnosed for a long time because young childrerunable to communicate their
issues or symptoms, including hearing loss. Theegfearly audiological assessment
which includes tympanometry, is a good tool thatessential before and after

adenoidectomy to aid in the overall well-beingla# thildren.
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I ntroduction

INTRODUCTION

The adenoid is a component of the lymphoid tisSMaldeyer's ring near the
start of the aerodigestive tract. Adenoid growtkhaates quickly during infancy and
reaches a plateau between the ages of 2 and 1dr thi# age of 15, the adenoid

begins to quickly regress.

The adenoid is associated with upper airway obstmnicas a focus of sepsis,
and also with the persistence of otitis media veitfusion. > Chronically infected
adenoids serve as a reservoir in upper respirdtagt infections with oedema and
causes obstruction of nasopharyngeal end of Euatathbe. > The most prevalent
cause of hearing loss in young children is Otitisdia4 with Effusion, and a major

contributing component in its pathophysiology ig@oid hypertrophy.

The definition of Otitis media with effusion (OMES stated by the current
guidelines as “fluid in the middle ear without signr symptoms of infection.”
Over a long period, it predisposes to delayed dpepoor academic and language

development?

A useful screening tool for identifying negative ddie ear pressure is
tympanometry. It is a graphical depiction of theddié ear's compliance, or
admittance. The functioning Eustachian tube maustéhe middle ear pressure at or
near atmospheric pressure under typical circumetand@ympanometry helps in
identifying any deviation from the normally expettealues, thereby serving as a

reliable screening test.
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Principle of Tympanometry:

The middle ear functions as an impedance matchiegced to provide
minimal sound energy loss at the air-fluid intefabence facilitating proper passage

of sound energy from air to the cochlear fluid.

The electroacoustic bridge measures the middle eféctiveness in carrying
out this function by calculating the sound energgging through the middle ear to the

cochlear fluid and the amount of presented souatigireflected back’
As shown in Figure 1, tympanograms can be dividéal three types namely:

Type A tympanogram with a middle ear pressure @0+ -99 mm of water
and a sharp peak at 0 mm of water seen in norntiinpsand in otosclerosis.
Type B tympanogram with less or no compliance ait s/ flat curve, seen in
serous otitis media, adhesive otitis media andopatéd tympanic membrane.
Type C tympanogram with significantly negative meldar pressure (-100 to
-400 mm of water) and normal compliance seen irecadg uncomplicated

Eustachian tube obstructioh.

FIGURE 1: TYPES OF TYMPANOGRAMS: *
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Need for study:

Since young children are unable to voice their 9gmgs including hearing
loss, otitis media with effusion remains masketkaing the scholastic performance
of children and eventually in the long run, theiscas a whole. Additionally, this
may go unnoticed because parents frequently faidémtify their child's hearing

impairment.

Hence needs to be unmasked early for its apprepmanagement. Therefore,

audiological assessment is highly essential far plirpose.

Parents as well as children need to be educateut diig problem so as to
make early detection possible and to enable caooreaif this reversible hearing

loss. ®

In addition, there are no studies on tympanometryedn our region hence we
wanted to conduct this study to appreciate tympeamgchanges following
adenoidectomy. Through clinical examination, weo al&anted to observe the effects
of varied abnormalities of adenoid tissue thatudek, enlargement, infection and

fibrosis, on the eustachian tube.
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Aim & Objectives

AIM AND OBJECTIVE

To study the tympanogram changes in children uradeggadenoidectomy.
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Review of Literature

REVIEW OF LITERATURE

DEVELOPMENT OF ADENOID:

Between 4 to 6 weeks of gestational age, lymphis&ué is visible within the
posterior wall and mucous membrane of the roofhef masopharynx. It is easy to
identify the adenoid during the third month of pragcy. The lymphoid tissue of the
adenoid may reach the Eustachian tube aperture Fmsda of Rosenmuller as
Gerlach's tonsil. A layer of stratified squamoughegium covers the membrane. The
thyrocervical trunk, as well as the facial and Mawy artery branches, provide the
adenoid with a rich arterial supply. Venous dramag to the facial and internal
jugular veins. The retropharyngeal lymph nodes apper deep cervical nodes, in
particular, the posterior triangle of the neckeiee lymphatic drainage. Nerve supply

is through sensory branches of the glossopharyrageaVagus nerves.

Growth continues quickly from infancy and reacheplaeau between the
ages of two and fourteen. In most children, thenadkrapidly regresses beyond the
age of fifteen. The adenoid is at its relative tgetin relation to the volume of the
nasopharynx in the seven year old age group. Beazfuhe relative small volume of
the nasal cavity and the higher frequency of upespiratory tract infections, clinical

symptoms are more common in younger age groups.

Immune Function of the Adenoid:

B cells, IgG and IgA plasma cells are produced ley adenoid. One of the
main components of early childhood natural acquimeanunity is exposure to
antigens through the mouth and nose. In youngédrel, the adenoid is a key factor

for the development of “immunological memory."
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Adenotonsillectomy does not seem to result in som@munological deficit
in children aged 4 to 10 years, but a little draplgG, IgA, and IgM levels was
discovered four to six weeks following surgery. Hugentists came to the conclusion
that this was the immune system’'s compensatingonssp after chronic antigen

stimulation was reduced.

A particular decrease in IgG could be a sign of lastigenic stimulation.

After adenoidectomy, there does not seem to bepidrlgE levels.!

PATHOLOGICAL EFFECTS OF THE ADENOID:

Due to sepsis or partial blockage of the nasal mheathe adenoid may be
implicated in upper respiratory tract disease. Spmg of pathology consist of otitis
media, rhinosinusitis, rhinitis, and otitis mediattweffusion. Some believe that

adenoiditis, whether acute or chronic, is a diffieteut similar infectious entity*

ASSESSMENT AND MANAGEMENT:

Clinical History:

A comprehensive paediatric ENT history should idelithe history, paying
particular emphasis to middle ear and nasal olstrusymptoms. Inquiries about
atopic symptoms, food disorders, and sleep dissopdire significant. It is crucial to
have a complete medical history, including presmip over-the-counter,
complementary, and alternative medications. It I amportant to rule out any
family history or unusual bleeding or bruises inldien who are considering an
adenoidectomy because a regular clotting check tmghks mild Von Willebrand
disease. Also to be taken into account are heddctdeand possible atlantoaxial

instabilities in children with Down syndromé.
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Clinical Examination:

An ENT exam was performed routinely. A halogen tigtoscope with a big
speculum can be used for simple anterior rhinos@opynall children, and it is more
tolerable than the Thudicum’s nasal speculum. Wttewosing whether to proceed
with surgery, an evaluation of the adenoid shoué done in cases when an
adenoidectomy is the only recommended surgicalguhoe. In an outpatient context,
nasal endoscopy is a highly accurate way to ewaltia state of the adenoids.
Adenoid size can be measured using lateral saftrtisadiographs of the nasopharynx

in cases where endoscopy is not tolerated.

These results have a strong correlation with ermmecevaluation of the

adenoid size!

The X-rays were evaluated in accordance with thera supplied by Fujioka
et al. This is the most widely recognised ands&ii approach for interpreting X-rays
of the Nasopharynx (Lateral view) in order to ewadtuAdenoid hypertrophy. The
measurement of adenoid depth (AD) thickness inwbiawing a line perpendicular
to the most convex region of adenoid hypertropbynfa line drawn along the straight
section of the front edge of the basi-occiput,llastrated in Figure 2. By drawing a
second line from the posterosuperior edge of thid palate to the spheno-occipital
synchondrosis, one can compute the nasopharynggdh dND). The adenoid-to-
nasopharyngeal ratio (ANR) is derived by dividing Ay ND. The value is then
multiplied by 100 to get the percentage. Accordiiog the ANR, the adenoid
hypertrophy can be categorized into 4 grades; Gfade—25%, Grade: 25-50%,

Grade 3: 50-75% and Grade 4: 75-100%.
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FIGURE 2- MEASURING THE ADENOID-TO-NASOPHARYNGEAL R _ATIO (ANR)

(The ANR calculation is demonstrated in a plainiogchph of the nasopharynx in
lateral view. The lines BB, AD, and ND represerg #traight portion of the anterior
margin of the basiocciput, the most convex portbrthe adenoid pad, and the line
between the spheno-occipital synchondrosis angalse&erior edge of the hard palate,

respectively. The ANR is computed by dividing AD K

AD- Adenoid Depth, ND- Nasopharyngeal depth, ANRieAoid-to-Nasopharyngeal

Ratio)

Nasal endoscopy is the gold standard for measadegoid size at the time of
operation; palpation is a poor indicator of adertgygertrophy, and mirror inspection
understates choanal obstruction. Based on itsasideblockage, the adenoid can be

categorised on endoscopy as shown in Tabfe 1:
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TABLE 1: CLINICAL GRADING OF ADENOID SIZE (REPRINTE D FROM

CLEMENS ET AL. WITH PERMISSION FROM ELSEVIER)

GRADE | DESCRIPTION

GRADE 1| Adenoid tissue filling one-third of the tieal portion of the choanae

GRADE 2| Adenoid tissue filling from one-third to &vthirds of the choanae

GRADE 3| From two-thirds to nearly complete obstiaciof the choanae

GRADE 4| Complete choanal obstruction

ADENOIDECTOMY:

Surgical procedures employed in children with aderiyypertrophy include
adenoidectomy, with or without tonsillectomy andegntilation tube insertion.
Various methods can be employed for performing amattomies which include
digital palpation and curettage, suction diatheraghlation, microdebrider-assisted
etc. Complications of adenoidectomy include blegdidental trauma, infection,
retained swab, nasopharyngeal blood clot, cervépithe injuries, velopharyngeal

dysfunction and regrowth of adenofd.

OTITIS MEDIA WITH EFFUSION:

Definition:

Otitis media with effusion (OME) is the accumulatiof mucus within the
middle ear and sometimes the mastoid air cell systersistence of the fluid for
3 months or more is considered as chronic. Acutes ohedia preceded by a well-

defined history of otalgia and respiratory tradeation may be present.
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OME can cause balance problems, unsatisfactorglsbehaviour, decreased
speech and language development, and decreasedigh@achildren. The term "glue
ear" is commonly used to describe the illness bth bdoctors and the general

population.!

A study done by Wenjing Chen et al. concluded yloaing age, high adenoid
grade, non-breastfed status, comorbid Allergic itisinand the presence of S.
pneumoniae in the oropharynx are risk factors fditisOmedia with effusion in

paediatric patients with Adenoid hypertropHy.

Etiology and Pathogenesis:

The processes behind the development and maintemdinice fluid collection
in OME are chronic inflammation within the middlareand dysfunction of the

Eustachian tube.

Middle-ear pressures become progressively negastve result of insufficient
gas exchange into the middle ear space broughtydiubtachian tube malfunction,

causing a transudate to form that is unable tdémred.*

Ciliated, pseudostratified, columnar respiratory itregium, lines the
Eustachian tube and anterior mesotympanum. Theréath goblet cells and glands

that are responsible for the production of a mueuserous effusion®

Anatomical reasons, inflammatory disorders, andaulas abnormalities are
the causes of eustachian tube dysfunction. Chislr&ustachian tubes are more
flexible, smaller, and have a more horizontal daéon in comparison to adults,
which could potentially account for children comgiérely having a greater
prevalence of otitis media with effusion. Also, somic obstruction of the Eustachian

tube can result from prominent adenoid tissue Hygetny.*
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TYMPANOGRAM FINDINGS IN OTITIS MEDIA WITH EFFUSION:

Tympanometry, which uses an automated impedancermbas been a
commonly used technique for over 30 years to ifle@ME. Although obtaining an
acoustic seal can be challenging at times, bilatgrapanograms can typically be
obtained in 98% of children aged 3.5 to 7 year9(r94% of newborns aged 2-11

months, and in 78-88% of infants aged 12—-24 moriths.

The accuracy of tympanometry in detecting fluid the middle ears of
children was studied by Khurshid Anwar et al. angias concluded that the diagnostic
value of tympanometry was: Sensitivity- 85.85%; Sfiaty- 72.22%; Positive

predictive value- 94.44%; Negative predictive vald®.14%; Accuracy-83.769%.

OME s typically linked to a type B tympanogrampgyA is rarely linked to
OME, and type C is in the middiENumerous level 1 evidence studies indicate that
the Type B tympanogram has a sensitivity of betweg¥ and 73% and a specificity
of between 50% and 98% in detecting OME confirmetha time of myringotomy,
when compared to all other forms. 98% is the comdbisensitivity when OME is
suggested by otoscopy and a type B tympanogram.nVéiescopy indicates the
absence of OME and is coupled with a type A tympgaam, 98% of the cases are

specific. *

The process of a child's normal speech and langdagelopment during
childhood is complex and dependent on several faciacluding the child's age,
ethnicity, and verbal communication with other fymmembers and the primary

carer.

Normal speech and language development are likelyoe hampered by

hearing impairment, especially that caused by OME.
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ROLE OF ADENOIDECTOMY IN OTITIS MEDIA WITH EFFUSION

The alleviation of anatomical obstruction of thestachian tube has long been
considered the advantage of adenoidectomy in #a@nirent of otitis media with
effusion. Even while this might play a role, itesident that when the adenoid is
small, the benefit from adenoidectomy cannot bdaexed by the size of the adenoid
or the physical obstruction alone. Children withd amithout OME do not exhibit a

significant difference in adenoid siZe.

Adenoidectomy is advised when a child has recusangery for OME, as it
results in a 50% decrease in the need for addItgmaagedures. This excludes the case
of an overt or submucous cleft palate. The advantdgdenoidectomy is apparent as
early as age two, peaks in children three yeaegjefand older, and is independent of

adenoid size.

Concurrent with adenoidectomy is the insertion afrapanostomy tube and
myringotomy that is usually doné. Children with OME are likely to have squamous
cell metaplasia, reticular epithelium extensionbrdsis of the interfollicular
interconnective tissue, and reduced mucociliararelece compared to those without
OME due to recurrent acute or chronic inflammatanthe adenoid and increased

bacterial load, especially of Haemophilus influenza

These changes cause a rise in bacterial adhesibith vencourages the
development of an infection known as "biofilm" aunlimately leads to middle ear
effusion. A biofilm infection is defined as ‘a sttured community of bacterial cells
enclosed in a self-produced polymeric matrix antieaeint to an inert or living

surface.’?
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A study conducted in 2018 by Rajashekhar P eesakaled that patients with
adenoid hypertrophy had a significant prevalenc®titis Media with Effusion. The
majority of individuals with otitis media with effion respond well to
adenoidectomy, as evidenced by the post-adenoitgctlympanogram. Prior to
adenoidectomy, the median negative middle ear pressas substantially higher

than it was following the procedure.

Percentage of abnormal tympanograms becoming naffiyae A), 6 weeks

after adenoidectomy was 71.4%.

According to a study conducted in 2020 by Navinavgal et al., patients with
adenoid hypertrophy had a noticeably increased afsOME. The most common
tympanogram was Type B. The more severe gradeesfaad hypertrophy was more
prevalent and it was shown to be statistically igicgnt with OME, thus being a

significant risk factor for OME in children'®

A 2016 study by Abhilasha S et al. found that sfitiedia with effusion was
suggested by a type B or C curve in 43 percenthifiren with chronic adeno
tonsillitis. Persistent adeno tonsillar hypertropbapd hearing loss are strongly
positively correlated. Hearing loss ranging from716dB HL is noted in cases of
chronic adeno tonsillitis in which majority of thebrelongs to minimal hearing
impairment which will be asymptomatic and if itpsolonged can cause significant
hearing loss and might result in subsequent deldy speech, language,

communications skills and poor academic performahte

In a 2016 study, Chibuike Nwosu found that amontiepgs with Adenoid
hypertrophy, the incidence of OME was 55.9%, withigher prevalence of type B

(29.4%) than type C (26.5%). The incidence of OM&svalmost four times higher
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than that of the control group. This establishgsificance of Adenoid hypertrophy

as a risk factor in the pathogenesis of OME.

At three and six months following adenoidectomy, piovements in
tympanogram and hearing were found to be statistisggnificant, according to a
2013 study by H.S. Satish et al. Adenoidectomyyipetrophied adenoids with OME
is a simple and effective procedure in the resofuttf OME and improvement in

hearing postoperatively?

According to a study conducted in 2012 by Dong-d&sn et al., of all the
children with adenoid hypertrophy, 73.4% (304/4Db4)the ears had middle ear
effusion confirmed by otoscopy, and 75.4% (312/4&#the ears had middle ear
effusion confirmed by CT. It was determined that484 (223/410) of the ears had
hearing loss. They concluded that practitionersukh@ay much attention to the
middle ear condition and be aware of a possibleldgvnent of severe to profound
hearing loss during the course of Middle ear effmsn young children with adenoid

hypertrophy.**

The role of adenoidectomy alone versus grommetrtioge along with
adenoidectomy was noted through a study doneNigmadhaba Prusty et al.
Postoperatively, at the end of 6 months of follopy-patients who underwent
adenoidectomy with grommet insertion had 94% nortyiapanic membrane while
patients who underwent adenoidectomy alone had % #®rmal tympanic

membrane 3
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MATERIALS AND METHODS:

Study design:Observational (prospective) study

Study Period: 1 year

Study Population: Children between 5 to 15 years of age, visiting BNT OPD at

Dr Prabhakar Kore Hospital and Medical Researchtr€eBelagavi with complaints

suggestive of adenoid hypertrophy and who are gldfior adenoidectomy.

Sample size52

Ethical Clearance: Obtained from the Institutional Ethical Committee

Inclusion Criteria:

1. Children aged between 5 to 15 years.

2. Lateral X-ray nasopharynx for adenoids showing mben 50% obstruction
in the airway

3. Children diagnosed to have adenoid hypertrophy dasehistory taking and

clinical examination.

Exclusion Criteria:

1. Children with acute upper respiratory tract infeoti
2. Children with tympanic membrane perforation.

3. Children with craniofacial abnormalities.

Methodology for Derivation of Sample Size:Based on the below mentioned data

from the study done by Rajashekhar et al. as aemde® , sample size for our study

was derived.

Page 15



Materials & Methods

Reference: Twelve ears had a type A curve. Twelve ears waggestive of Gross

Serous Otitis Media with type B flat tympanogranympanogram type C was seen in
eight ears with simple eustachian tube blockagemp@nogram suggestive of
Eustachian tube block was present in five ears,elwewthere was no discernible
middle ear fluid accumulation. Tympanogram for ¢hrears indicated a simple
eustachian tube blockage. Thirty-two ears had nbriyipanograms following

adenoidectomy. Tympanogram suggestive of negativédlen ear pressure with

normal compliance was seen in 8 effts.

TABLE 2: DERIVATION OF SAMPLE SIZE

After surgery After surgery

tympanogram (normal) | tympanogram (abnormal

Before surgery 12 (Ry) 0 (Po)

tympanogram (normal)

Before surgery 20 (Ry) 8 (R)
tympanogram (abnormal

P11= 12/40= 0.3,

Pio= 0/40= 0,

P01=20/40=0.5,

Poo= 08/40= 0.2

Where P-probability

Ho. Same success probability in both the groups

Hi.Unequal success probability between both the grthggroups
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Ho: Pio= Poa

H,: P not equal to i

Where H-hypothesis

In the given formulas below, we use the notation
P disc = iy + Py1= 0.5 and P diff = B- Py;=- 0.5
N={ Ziw2VPusc + Z1.p VPuisc P2ait | R }°
for a=5% (95% confidence) Zq»=1.96~2

for B= 20% (1-p= 80 % power ), 44= 0.84
wherea- false positive anfl-false negative
Substituting the above mentioned formula, n =52
Procedure:

» Children who satisfied the inclusion criteria weadken in the study. After
taking written informed consent, the children’sqras were instructed to fill
guestionnaires pertaining to the symptoms of adehgpertrophy.

* The children who suited the selection criteria watentified after going
through the answers. A thorough history was obthirsd thorough
examination of the Ear, nose and throat which ihetliclinical hearing tests
were done.

« X-Ray Nasopharynx lateral view was done for assgsshe adenoid

hypertrophy.
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Tympanometry was then conducted on all the patibefsre and 6 weeks
after adenoidectomy. Tympanograms, signs, and symgprior to and after

surgery were compared and examined.

Statistical Analysis: Data was analysed using following statistical rodth

« Diagrammatic representation

» Paired T test was used to determine the mean eliiter between the data
collected before and after surgery.

* McNemar test was used for statistical analysis

* SPSS software was used for computing and analyisendata.
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RESULTS:

After gaining informed consent, 52 patients who m#® inclusion criteria are

included to the study. The mean age of patient.82 + 3.253 (Table 3).

TABLE 3: MEAN AGE OF PATIENTS INCLUDED IN THE STUDY

Minimum

Maximum

Mean = SD

Age

5.0

15.0

10.92 + 3.253

Out of the total study population of 52 childre®, \Bere males and 26 were females-

50 percent each. (Table 4).

TABLE 4: GENDER DISTRIBUTION

Frequency Percent
Gender Female 26 50.0
Male 26 50.0
Total 52 100.0

The children were also assessed based on theicatlisymptoms before and after
adenoidectomy as shown in Table 5. Postoperativaly,the children showed
symptomatic improvement with respect to all the giams chosen in the study,
thereby strengthening the evidence of the importaié of adenoidectomy in
relieving the symptoms. Mouth breathing, snoringd amyponasal speech were

symptoms which showed complete improvement follgnsargery.
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TABLE 5: COMPARISON OF SYMPTOMS BEFORE AND AFTER

ADENOIDECTOMY

S.NO. COMPLAINTS NUMBER OF NUMBER OF

CHILDREN CHILDREN
PREOPERATIVELY| POSTOPERATIVELY

(OUT OF 52) (OUT OF 52)

1) MOUTH BREATHING 50 All improved
completely

2) SNORING 40 All improved
completely

3) NASAL OBSTRUCTION 15 All improved

4) HYPONASAL SPEECH 2 All improved
completely

5) THROAT PAIN 42 All improved
6) UPPER RESPIRATORY 44 All improved

TRACT INFECTION

Based on the preoperative X-Ray Nasopharynx, thexfimg findings were noted:

* Grade 2 Adenoid hypertrophy in 36 children (69.2%)
* Grade 3 Adenoid hypertrophy in 15 children (28.8%)

* Grade 4 Adenoid hypertrophy in 1 child (0.019%)

A total of 52 children taken for the study whichanéexamination and comparison of

104 ears before and after adenoidectomy as showalile 6.
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TABLE 6: COMPARING PREOPERATIVE AND POSTOPERATIVE

TYMPANOGRAMS
Type of tympanogram Number of preoperative Number of postoperative
ears (Total- 104) ears (Total-104)
Type A 80 97
Type B 17 1
Type O (Indeterminate) 7 6

Preoperatively, 80 ears showed a type A curve;opesatively, this number rose to
97 ears. Only one ear showed signs of the TyperBcafter surgery, compared to 17
ears before surgery. 8 children (16 ears) had &@at'B’ type tympanogram

preoperatively which changed to Bilateral ‘A’ typgmpanogram, 6 weeks
postoperatively. Hearing improvement was also natgdptomatically. 38 children
(76 ears) had Bilateral ‘A’ type tympanogram preagpigely which remained as
Bilateral ‘A’ type tympanogram, 6 weeks postopemlly. In 6 children,

miscellaneous observations were made as seen ia Tab

TABLE 7: MISCELLANEOUS OBSERVATIONS NOTED IN SIXCH ILDREN

S.No.| Preop Right Ear Postop Right Ea Preop Left Ear tdpolseft Ear
1) A Ad B A
2) A C A B
3) As A As As
4) As C A A
5) As A As A
6) As As As As
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All the children who underwent adenoidectomy showgthptomatic improvement.
Comparison of preoperative and postoperative tymgams in both right and left
ears is shown in Table 8. The tympanograms othem #fype A and Type B were
combined together and given the term “Type O” (iedminate type) for easy
representation. Graphical representation, were dongparing the preoperative and

postoperative Type A, Type B and Type O tympanogramright and left ears as

shown in Figures 3 and 4.

TABLE 8: TABULAR REPRESENTATION OF PREOPERATIVE AND

POSTOPERATIVE TYMPANOGRAMS IN RIGHT AND LEFT EARS

RIGHT EAR PREOPERATIVE TYMPANOGRAM

Number of patients Percent
Type A 40 76.9
Type B 6 11.5
Type As 6 11.5

RIGHT EAR POSTOPERATIVE TYMPANOGRAM

Number of patients Percent
Type A 47 90.4
Type C 2 3.8
Type Ad 1 19
Type As 2 3.8

LEFT EAR PREOPERATIVE TYMPANOGRAM

Number of Patients Percent
Valid 0 1 1.9
Type A 40 76.9
Type B 7 13.5
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Type As

3

5.8

Type C

1

1.9

LEFT EAR POSTOPERATIVE TYMPANOGRAM

Number of patients Percent
Valid Type A 49 94.2
Type B 1 1.9
Type As 2 3.8
Total 52 100

FIGURE 3: GRAPHICAL COMPARISON OF

TYMPANOGRAMS OF RIGHT EAR BEFORE AND AFTER

Type A

SURGERY

Type B

H Before M After

11.5

Type O
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FIGURE 4: GRAPHICAL COMPARISON OF
TYMPANOGRAMS OF LEFT EAR BEFORE AND AFTER
SURGERY

100
80
60
40

20

Type A Type B Type O

H Before M After

McNemar's test was used for statistical analysisess in Table 9.

TABLE 9: MCNEMAR'S TEST

Before After
1 % 0 % Total p-value
Right
1 38 95 2 5 40 0.65
0 9 75 3 25 12
47 5 52
Left 1 % 0 %
1 39 97.5 1 2.5 40 0.012 * Sig
0 10 83.3 2 16.7 12
49 94.2 3 5.8 52
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DISCUSSION

In our study, children between 5 to 15 years wectuded, all of them having
a history of chronic adenoid hypertrophy. A stusyne by Runyi Hu et al. showed
that younger age and duration of adenoid hyperyrofdl2 months were risk factors of
Otitis Media with Effusion (OME) in children withdenoid hypertrophy?® Adenoid
hypertrophy is mostly seen in children belowyg@rs of age. The main symptoms

include nasal congestion, snoring and mouth bregtai night> 16

Hearing loss and middle ear effusion, which beldngnon-suppurative
inflammatory diseases of the middle ear are maimdyfeatures of OME. Obstruction
of middle ear drainage and eustachian tube obgiructaused by adenoid
hypertrophy for a long period leads to OME. - 1° |t may also be related to the
adenoid immune abnormality that leads to pharyngedema and infection, and this

phenomenon causes eustachian tube dysfunctioflyfieading to OME.?°" %

Otitis media with effusion can be either treateddaenoidectomy alone or
adenoidectomy with grommet insertion. It has beemahstrated by both radiological
techniques and pressure studies that adenoidsuob#iie Eustachian tube and that

adenoidectomy relieves the obstructidn.

In our study, the prevalence of otitis media wiffugion was 16.34 %. In
2018, a study done by Rajashekhar et al. showedHhagrevalence of Otitis Media
with Effusion in patients with adenoid hypertroplgs 30%. 2 According to a 2016
study by Abhilasha et al., 43% of children with ahic adenotonsillitis had a type B

or C curve, which indicates otitis media with efturs

Majority of these children had minimal hearing irnrpgent which will be

asymptomatic and if prolonged can cause signifitearing loss.” A systematic
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review done by Ghadi D Mashat et al. also foundogetation between adenoid

hypertrophy and otitis media with effusion, whicbntributed to silent, progressive
hearing loss in children?? 29.2% of the patient ears had OME confirmed; oké¢he

30.5% had unilateral OME instances and 13.9% hatelbal OME cases.

A study done by Ambrish et al, 100 cases were sgtnadenoid hypertrophy
and 200 ears were studied for tympanogram. 58teatsype B tympanogram while
53 ears had type C. The incidence of OME was 5538%A study conducted in 2012
by Dong-dong Ren et al. revealed that 73.4% (3G%/41 the children with adenoid
hypertrophy had middle ear effusions. The diffeeeimcprevalence in various studies
can be explained because of the different rangagefgroups considered and other
patient factors like compliance to treatment, ptalensupport, demographic

differences etc.

In our investigation, 70.83 percent of Type B tymparams became Type A
six weeks following adenoidectomy. Preoperativ@@,ears showed a type A curve;
postoperatively, this number rose to 97 ears. ©nb/ear showed signs of the Type B
curve after surgery, compared to 17 ears beforsutgery. Six weeks following
adenoidectomy, 71.4% of aberrant Type B turned TAypaccording to a research by
Rajashekhar et al. Twelve ears had a Type A cutwelve had a Type B
tympanogram, and sixteen had the other types ofesupreoperatively. Thirty-two
ears had normal tympanograms following adenoidegtorB ears showed
tympanogram suggestive of negative middle ear pressith normal compliance?
The evidence from other studies correlate with audy in proving that

adenoidectomy certainly helps in relieving otitisdra with effusion.

Our study also revealed that children presentindp womplaints of speech,

snoring, nasal obstruction, and hyponasality ateebeandidates for adenoidectomy.
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Tympanometric conversion in these patients showadtable shift from flat type B

curves to peaked A curves. All the 8 children ia gtudy who had Bilateral ‘B’ type

tympanogram preoperatively, were found to haveatim/e-mentioned symptoms and
all had a postoperative tympanogram of bilaterdltype, 6 weeks after surgery. In
addition to this, even the children with Type A tyamogram with the above-
mentioned symptoms maintained the same Type A caftex adenoidectomy and
showed subjective improvement clinically. This is par with the 2004 clinical

practice guideline on Otitis media with effusioniethstates that children with OME
lasting four months or longer with persistent hegriloss or other signs and
symptoms, as well as OME with structural damagé¢hto Tympanic membrane or

Middle ear, are candidates for surgery up to theafgwelve.®

Another observation made from our study was tHé&izathildren, irrespective
of the grade of adenoid hypertrophy, improved postatively with respect to the
symptoms taken into consideration, namely mouthathirg, snoring, nasal
obstruction, hyponasal speech, throat pain and rupgspiratory tract infections.
Similar observations were made in the followingdgts. Foster Tochukwu Oriji et al,
concluded that adenotonsillectomy is associatedh wémarkable improvement in
breathing difficulties and sleep disturbances ifldeén with obstructive adenoid
hypertrophy regardless of the condition whetheis itnild or severe.?® Nishanth
Savery et al showed that adenoid hypertrophy hagsifiant effect on the
development of otitis media with effusion, but safeadenoids has no effect on the
severity of hearing loss and tympanometry findings. Explanations that can be
given for the absence of correlation between trenaidl hypertrophy grade and the

symptoms in both our study and the references qual®ve, could be due to the
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natural limitations of tympanometry or due to cheosubmucosal inflammation

leading to disturbing the function of the eustanttizbe.

The driving force behind the need for our study s difficulty faced by
young children to explicitly share their clinicadraplaints. Otitis media with effusion
which is usually not severe, can remain maskedafdong time. This leads to
decreased speech, unsatisfactory academic andaigeglevelopment as portrayed by
the following literature. A study done by Merve Sawet al showed that the presence

of OME negatively affected language developmentwttial working memory?®

A study done by Mosaad Abdel-Aziz et al. also doded that Otitis media

with effusion has an adverse consequence on theopdgical performance of

preschool children, as was seen in 91.7% of childteserved in the study’

A systematic review done by Abdullah AL Sagr et stiowed that Otitis
media with effusion is negatively associated withguage acquisition and can affect
different domains such as receptive or expressinguage?® A study done by Ting
Cai et al. concluded that OME imposes a series ishddantages on hearing

sensitivity and speech perception in childréh.

Preben Homoe et al. found that OME was associatgdnggative effects on
auditory processing, language and speech develdpnsehool readiness, social
competence, psychosocial wellbeing, and sleé(b. In order to ensure children's
general well-being, OME should be routinely screkire childhood and should be
closely followed, especially in children with spbeand language problems, as

supported by the evidence presented above frometyaf studies.
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SUMMARY

Over the course of a year, children aged 5 to Essyevho visited the ENT
outpatient department at KLES Dr. Prabhakar Koresgital & Medical Research
Centre, Belagavi, were the subjects of this prasgecobservational study.
Examining the tympanogram alterations in the subjéaving adenoidectomy was
the goal. A total of 52 children who met the inabuscriteria and hence 104 ears were
selected for the study. The mean age of patienssM02 + 3.253, with no male or

female preponderance.

The preoperative tympanograms were compared with pbstoperative
tympanograms done after a period of 6 weeks. Pratipely, 80 ears showed a type
A curve. Postoperatively, this number rose to 97s.eRemarkable symptomatic
improvement was seen in all of them. 17 ears wklubwed Type B tympanograms
preoperatively reduced to just 1 ear showing Typg/mBpanogram postoperatively

and all the patients showed symptomatic improvement
Through our study, we would like to emphasise tilWwing points:

1. Majority of ears belonging to Type B curve improvim become Type A
(70.83%) thereby giving both subjective and objecimprovements in Otitis
media with effusion status. This was well documentey both the
tympanometry findings and the subjective satistectf patients.

2. Majority of the second group of patients who had@yA preoperatively
maintained the curve to be Type A postoperativel§) and were shown to
have subjective improvement. This could be becaisgmpanometry not

having a hundred percent reliability. It has a gafity of 85.85%; specificity
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of 72.22%; Positive predictive value of 94.44%; awge predictive value of
48.14%; Accuracy of 83.769%.

3. 33.3 % of the third group of patients who had iedsinate type of
tympanograms also changed over to Type A curveopesitively, and

showed symptomatic improvement.

Taking all the above-mentioned points into consitlen, it can be
demonstrated that the middle ear impedance is fgigntly affected by
adenoidectomy. Because young children find it difi to express their problems,
otitis media with effusion, which is typically neerious, might go undiagnosed for a
long period. Language development and speech detathe results of this. Over the
long run, scholastic performance, job placement$ ianturn the economy of the

nation can be affected.

Hence it is extremely essential to perform tympaewyn pre and

postoperatively to ensure the overall well-beinglafdren.
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CONCLUSION

Our study shows that majority of the ears with TyBeéympanogram have
shown significant change into Type A curve follogiradenoidectomy. The
symptoms also improved remarkably. This proves thdenoidectomy has a
significant impact on the middle ear impedance.avigj of the ears which had Type
A tympanogram preoperatively maintained the sanrgecpost adenoidectomy and
also showed subjective improvement with respe¢héosymptoms. 5 out of 12 ears
considered under the indeterminate category, diswed a changeover to A type

curve postoperatively. All the patients noted inyerment of the symptoms as well.

Our study also revealed that children presentindp womplaints of speech,
snoring, nasal obstruction, and hyponasality ateebeandidates for adenoidectomy.
Also, the symptomatic improvement noted in all gagients had no correlation with
the grade of adenoid hypertrophy. Based on ourystitdwas also noted that
tympanometry, though not hundred percent sengiivspecific, is a good indicator to
assess changes in middle ear impedance and sesves raadmap for further

management.

Prolonged otitis media with effusion predisposes $peech delay,
unsatisfactory academic and language developmarde ®titis media with effusion
need not always be severe and young children ableno express their difficulties
including hearing loss, OME can remain masked fdorey duration. Hence early
audiological assessment is definitely essentiabrieefand after adenoidectomy to
prevent long term complications and to ensure tedane of the children, and the
society as a whole, as today’s children are tomdgravorkforce and leaders of the

nation.

Page 31



Bibliography

BIBLIOGRAPHY

Watkinson J, Clarke R. Scott-Brown's Otorhinolamiogy head and neck

surgery. CRC Press; 2018; 285-292.

Rajashekhar R, Shinde V. Tympanometric changesviatlg adenoidectomy in
children  with  adenoid  hypertrophy. International udwl  of
Otorhinolaryngology and Head and Neck Surgery. 2028:391-396.

Paparella, M.M., Costa, S.S. da and Fagan, J.J20§2®aparella’s
otolaryngology: Head and Neck SurgeNew Delhi: Jaypee Brothers Medical

Publishers; 80-101.

Glasscock, M.E.et al. (2010) Glasscock-Shambaugh Surgery of the. ear

Shelton, CT: People’s Medical Publishing House-U3&10; 425-463.

Biswas, A. (1995) Clinical audio-vestibulometry for otologists and
neurologists Bombay: Bhalani Publ. House; 40-100.

Nwosu C, Uju lbekwe M, Obukowho Onotai L. Tympanarce Findings
among Children with Adenoid Hypertrophy in Port Elaurt, Nigeria.
International Journal of Otolaryngology. 2016; 2(118.

Moideen, S.Pet al. (2018) ‘Role of adenoid-nasopharyngeal ratio iseasing
adenoid hypertrophyindian Journal of Otolaryngology and Head &amp; Kec
Surgery 71(S1), pp. 469-473

Chen W, Yin G, Chen Y, Wang L, Wang Y, Zhao C, letAmalysis of factors
that influence the occurrence of otitis media véffusion in pediatric patients
with adenoid hypertrophy. Frontiers in Pediatritgernet . 2023 cited 2024

Jan 12 ;11:1098067.

Page 32



Bibliography

10.

11.

12.

13.

14.

15.

Anwar K. Otitis Media with Effusion - Accuracy oyrmpanometry in detecting
fluid in the middle ears of children. Pakistan Jalrof Medical Sciences. 1969
Dec 31;32(2).

Agrawal N, Bansal S. et al. Tympanometric Findirsgaong Children with
Enlarged Adenoids in a Tertiary Health Care Esshipfient. Journal of Medical
Science And clinical Research. 2020;08(03):236-241.

Satish H, Abhilasha S. Unmask the silent hearisg:l@a study of audiological
profile in children with chronic adenotonsillitisnternational Journal of
Otorhinolaryngology and Head and Neck Surgery. Z8(19:169.

Ren DD, Wang WQ. Assessment of middle ear effusaod audiological
characteristics in young children with adenoid hyqephy. Chin Med J (Engl).
2012 Apr;125(7):1276-81.

Dr. Nilamadhaba Prusty, Dr. Dillip Kumar Pradharr, Biswaranjan Prusty,
Dr. Siddharth Panditray. A STUDY OF HEARING IMPROWMENT AFTER
ADENOIDECTOMY VS. ADENOIDECTOMY WITH GROMMET
INSERTION IN THE CASE OF OTITIS MEDIA WITH EFFUSIONJ Popl
Ther Clin Pharmacol Internet . 2024 Feb. 23 dc624 Jun. 2 ;31(2):2294-
300.

Hu R, Xia L, Shi C, Zhou Y, Guo X. Otitis media tieffusion in preschool
children with adenoid hypertrophy: Risk factors anuising care. Nursing open.
2024 May 1;11(5).

Durgut O, Dikici O. The effect of adenoid hyperthgpon hearing thresholds in
children with otitis media with effusion. Internatial Journal of Pediatric

Otorhinolaryngology. 2019 Sep;124:116-9.

Page 33



Bibliography

16.

17.

18.

19.

20.

21.

22.

Xu J, Dai W, Liang Q, Ren D. The microbiomes of mmld and middle ear in
children with otitis media with effusion and hypeghy from a tertiary hospital
in China. International Journal of Pediatric Otoadiaryngology. 2020
Jul;134:110058.

Galic, M. Z., & Klancnik, M. (2022). Adenoid siza children with otitis media
with effusion.Acta Clinica Croatica60(3), 532—-539.

Tao, J., Luo, R.,Chen, Y. Hou, C., &Qin, H.(Bd2Vlyringotomy or

tympanostomy tube insertion, comparison of surgitehtment of adenoid
hypertrophy and otitis media with effusion in chdd.Lin Chung Er Bi Yan
Hou Tou Jing Wai Ke Za zZh84(3), 207-210.

Buzatto GP, Tamashiro E, Proenca-Modena JL, Satdido Prates MC,

Gagliardi TB, et al. The pathogens profile in creld with otitis media with
effusion and adenoid hypertrophy. Wooten RM, ediRitOS ONE. 2017 Feb
23;12(2):e0171049.

Choffor-Nchinda E, Bola Siafa A, Nansseu JR. Otitis medith \&ffusion in

Africa-prevalence and associated factors: A systematicewesand meta

analysis. Laryngoscope Investigative Otolaryngolo@020 Nov 17;5(6):

1205-16.

Yang W, Zhao Y, Wang J, Yan X, Shen T, Qiao Y, ktReripheral blood
immunological parameters of children with adenoipdrtrophy with otitis

media with effusion: propensity score matching. dpean archives of oto-
rhino-laryngology/European archives of oto-rhinofegology and head &
neck. 2019 Aug 30;276(11):3073-80.

Mashat GD, Tran HHV, Urgessa NA, Geethakumari Amga P, Parchuri R, et

al. The Correlation Between Otitis Media With Effus and Adenoid

Page 34



Bibliography

23.

24.

25.

26.

27.

28.

29.

Hypertrophy Among Pediatric Patients: A SystemB&view. Cureus Internet
. 2022 Nov 1 cited 2022 Dec 18 ;14(11).

Kumar A, Verma SK. Impedance Audiometry Findingsoamn Children with
Adenoid Hypertrophy in A Tertiary Care Hospital. Wals of International
medical and Dental Research. 2017 May 1,;3(3).

Foster Tochukwu Orji, Ezeanolue BC. Outcome of Adensillectomy for
Sleep and Breathing Difficulties in Nigerian Chédr with Obstructive
Adenotonsillar Enlargement. Indian journal of otgtayology and head and
neck surgery. 2012 Feb 22;64(2):131-6.

Savery N. Adenoid hypertrophy- Prevalence of oftitiedia with effusion and
effect on hearing thresholds in children. MedPulstrnational Journal of
ENT. 2021;19(3):14-7.

Savas M. The effect of otitis media with effusion language and cognitive
skills in school age children. Experimed 2023; }3(56-162.

Mosaad Abdel-Aziz, Omar Aly Sabry, Ahmed Salah AdmEeba Mahmoud
Farag. The effect of otitis media with effusion mmonological performance of
preschool children. The Egyptian Journal of Otalaglogy. 2024 Feb
13;40(2).

Abdullah Al Sagr, Nora Al Sagr. The effect of (titmedia on the language
acquisition among children: Findings from a systgmaeview. 2021 May
18;15(1).

Cai T,McPherson B. Hearing loss in children witli@tmedia with effusion: a
systematic review. International journal of audgjo Internet .2017; 56 (2)

:65-76.

Page 35



Bibliography

30. Homge P, Heidemann CH, Damoiseaux RAMJ, Lailachi® JEC, Phillips
JS, et al. Panel 5: Impact of otitis media on dyali life and development.

International Journal of Pediatric Otorhinolaryragy. 2020 Mar;130:109837.

Page 36



Annexures

ANNEXURE |: ETHICAL CLEARANCE LETTER

K.L.E. ACADEMY OF HIGHER EDUCATION AND RESEARCH
0\‘“““"‘10‘,(( (Deemed -~ to- be- University)

Accredited A+’ Grade by NAAC in (3'9 Cycle) Placed in Category A’ by MHRD (Gol)

JNMC INSTITUTIONAL ETHICS COMMITTEE

JAWAHARLAL NEHRU MEDICAL COLLEGE,
NEHRU NAGAR, BELAGAVI-590010 (KARNATAKA-INDIA)

Website: http//www_jnmc.edu Phone: (+ 91-(0)831 Office : 2472550
E-Mail : dome@jnmc.edu Principal: 2471701
Fax No. +91 (0)831 - 2470759
Ref No.MDC/JNMCIEC/ 2. ¢ ' Date: 27/09/2022
To,
BE012100¢

PG Student in Otorhinolaryngology and Head and Neck Surgery,
J. N. Medical College,
BELAGAVI.

Sub: Institutional Ethical Clearance for the study.

With reference to the above, we wish to inform you that your proposed research project titled
“A STUDY OF TYMPANOGRAM CHANGES IN CHILDREN UNDERGOING
ADENOIDECTOMY- A PRE AND POSTOPERATIVE EVALUATION.”, is ethical and

Justifiable. The proposed research project has been cleared by the INMC Institutional Ethics

Committee.
g& X ( L % .
(Dr. Smit;i Sonoli) (Dr. Harsha Hegde)
Member Secretary Chairman,
JNMC Institutional Ethics Committee JNMC Institutional Ethics Committee
J.N.Medical College, Belagavi. J.N.Medical College, Belagavi

Page 37



Annexures

ANNEXURE |I: INFORMED CONSENT FORM

‘A STUDY OF TYMPANOGRAM CHANGES IN CHILDREN UNDERGO ING

ADENOIDECTOMY- A PRE AND POSTOPERATIVE EVALUATION’

Name of Student/Principal Investigator:

Name of Guide/Co Investigators:

Objective: To study the tympanogram changes in children urtdegg

adenoidectomy.

Introduction: The present study is conducted among patients \ailenoid
hypertrophy attending the out-patient department EMT & HNS in KLE's
Dr.Prabhakar Kore Charitable Hospital and Medicak&arch Centre, Belagavi and
they will be investigated for tympanometry. You aeguested to participate in the

study and your participation is completely volugitar

Explanation of procedure: If you agree to participate in this study, tekevant data

will be collected as per the proforma and the foiagnosis will be confirmed.

After getting inducted in the study, you will be adwated for hearing with

tympanometry done before and after surgery (adectody).

Withdrawal from participation in the study: Participation in this study is
voluntary. You will be free to decide whether @rficipate in this study or continue
participation once enrolled. In case you decidevithhdraw your participation, you

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

Possible benefits from participating in the study: You will/will not have nor get
any benefits by participating in this study. Theadgathered will help the population

at large.
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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 from identifying you. Your idgnwill never be revealed. The
data collected from you will be kept confidentialdaonly processed or aggregated

data will be used for publication.

Financial incentives: You will not receive any payment for participatim this
study. Authorization for publication of aggregated data: Results obtained after
processing of the aggregated data will be publisfeedscientific purposes and or

presented to scientific groups.

However, your identity will never be revealed.

Questions: In case of any questions with regard to this stydy, are free to contact:

“Dr , mobile no: " and the guide,

Dr . If you have any questionoonmaints with regard to your

right as study participant you may contact Dr Harstegde, Chairperson, Ethical

committee of INMC, 0831-2473777 Extension 4052.

Legal rights: By signing this consent form, we are not waviny a your legal

rights.

Page 39



Annexures

CONSENT STATEMENT

I am making a voluntary decision to participatdhie study “A STUDY OF
TYMPANOGRAM CHANGES IN CHILDREN UNDERGOING
ADENOIDECTOMY- A PRE AND POSTOPERATIVE EVALUATION” . My
signature below indicates that | have decided tdigyate and | have read the
information provided above or the information paed above has been read to me in
the language that | understand best. | was giveropportunity to ask questions and

that they have been answered to my satisfaction.

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 |lI: PROFORMA

‘A STUDY OF TYMPANOGRAM CHANGES IN CHILDREN UNDERGO ING

ADENOIDECTOMY- A PRE AND POSTOPERATIVE EVALUATION’

Date:

Name of child:

Age: OP/IP no:
Sex: Date of assessment:
Address: Date of discharge:

Name of Parent/Guardian:

Relation:

CLINICAL PROFILE:

Chief Complaints:

S.NO. COMPLAINTS TICK IF PRESENT

1) MOUTH BREATHING

2) SNORING

3) NASAL OBSTRUCTION

4) HYPONASAL SPEECH

5) THROAT PAIN

6) UPPER RESPIRATORY TRACT INFECTION
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History of Presenting lliness:

Past History:

Personal History:

Family History:

Treatment history:

)} General Physical Examination -

Built:

Nourishment:

Vitals:

Temperature:

Pulse rate:

Blood Pressure:

Respiratory Rate:

Pallor/Icterus/Clubbing/Cyanosis/Lymphadenopathetiad

ENT Examination

1) THROAT EXAMINATION:
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Oral cavity:

Oropharynx:

2) NOSE EXAMINATION

External appearance

. Root

. Bridge

. Dorsum

. Alae

. Tip

. Columella

Cold spatula test:

On tip elevation:

Anterior Rhinoscopy:
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Posterior Rhinoscopy:

ANTERIOR RHINOSCOPY

POSTERIOR RHINOSCOPY

Paranasal Sinus Examination:

3) EAR EXAMINATION:

Right

Left

Pinna

Pre auricular area

Post auricular area
Tragal tenderness

Mastoid tenderness

External auditory canal

Tympanic membrane
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RIGHT LEFT

Right Left

TUNING FORK TESTS:

RIGHT LEFT

Rinne’s test 256 Hz

512 Hz

1024 Hz

Weber's test:

Absolute Bone Conduction test:

FACIAL NERVE EXAMINATION:

VESTIBULAR FUNCTION:

4)NECK EXAMINATION:

DIAGNOSIS:

XRAY NASOPHARYNX:

TYMPANOMETRY (BEFORE SURGERY): RIGHT LEFT

TYMPANOMETRY (AFTER SURGERY): RIGHT LEFT

SIGNATURE OF GUIDE AND DATE:
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ANNEXURE IV: PHOTOGRAPHS

PHOTOGRAPHS OF TYMPANOMETRY REPORTS DEPICTING THE

DIFFERENT TYMPANOGRAM CURVES FOUND IN THE STUDY:

IMAGE 1: TYMPANOGRAM SHOWING BILATERAL ‘A" TYPE CUR  VES

OPERATOR
notes -y B/ T oditadon 0
L@( v ddLe

~— 1 on4

7{“ T

TYMPANOMETRY 226 HZ
EXAM DATE: 23 Jun 2023

RIGHT LEET
[mi] 200 daPa/s 200 daPa/s
=
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IMAGE 2: TYMPANOGRAM SHOWING BILATERAL ‘B’ TYPE CUR VES

ECV

Compiance N.F. Ccompiiance

- i Prassure
Pressiire 4 B Pressure

Gradient Gradier
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IMAGE 3: TYMPANOGRAMS SHOWING MISCELLANEOUS FINDING _ -

TYPE C CURVE

Tympanomelry:

P
Static Complim\cc\

Earcanal |
e S
[RightEar [ i ﬁ—\ \7_0'{’_3‘_\%

[Left Ear — Sole R

Reflexes:

—_—

250Hz | 500Hz IKhe |  2KHg

Right Ear Absent ‘ Absent Absent Absent

Left Ear 90dB 95dB | Absent Absent

Impression:
Right ear: Indication of eustachian tube dysfunction

Left car: Indication of normal middle ear fuctioning

AuMiologish

I 7/01;',
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PHOTOGRAPHS OF X-RAY NASOPHARYNX OF TWO PATIENTS:

IMAGE 4: X-RAY NASOPHARYNX SHOWING GRADE 4 ADENOID

HYPERTROPHY (BLACK ARROW)
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IMAGE 5: X-RAY NASOPHARYNX SHOWING GRADE 2 ADENOID

HYPERTROPHY (BLACK ARROW)
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IMAGE 6: OTOENDOSCOPIC IMAGE OF A CHILD’S TYMPANIC

MEMBRANE SHOWING RETRACTION OF PARS TENSA

IMAGE 7: OTOENDOSCOPIC IMAGE OF ANOTHER CHILD'S TYM PANIC

MEMBRANE SHOWING RETRACTION OF PARS TENSA
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IMAGE 8: NASAL ENDOSCOPIC IMAGE SHOWING GRADE 4 ADE NOID

HYPERTROPHY (BLACK ARROW)

IMAGE 9: INTRAOPERATIVE NASAL ENDOSCOPIC IMAGE SHOW_ ING

ADENOID HYPERTROPHY (BLACK ARROW)
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ANNEXURE V: KEY TO MASTER CHART

F-FEMALE

M-MALE

MB- MOUTH BREATHING

S- SNORING

TP- THROAT PAIN

NO- NASAL OBSTRCUTION

UR- UPPER RESPIRATORY TRACT INFECTIONS

IC- IMPROVED COMPLETELY

IP-IMPROVED PARTIALLY
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ANNEXURE VI: MASTER CHART
—~ w w w
2 > 0 > X =SS 53 >Z
© s >1a 5 z 2 x O << L0 | _x0 we o wed
& < zlz| o o £ o ¢ T TWZ a2 LWz |pEZ
zZ = |W = > o= x 0] [CNe) w e}
w|O a o > ) QL |=a Log wea
o W & % & % zgs & % = W= % =
< o 2 z [y e [y e
1 SAl 5 M| 7094955 MB,S,TP,UR + IP GRADE 3 ADENOID HYPERTRAGY B A B A
2 DIVYA DUKALE 12 | F | 1188860 MB,S,NO + IP GRADE 2 ADENOID WPERTROPHY A A A A
3 ZUNAIRAH 9| F| 1179488 MB,S,NO,UR + IC GRADE 3 ADENOID HEHRTROPHY A A A A
4 AMRUTA 11| F| 1165918 MB,S,TP,UR + IC GRADE 2 ADENOID HYREROPHY B A B A
5 ISHWARY METRI 15| F| 1177376 MB,TP,UR + IP GRADE 2 ADENOIBYPERTROPHY A A A A
6 SUDHA 10| F| 1183095 MB,TP,UR + IP GRADE 2 ADENOID HYPERDRHY B A B A
7 SINDHU BASAPPA 6| F MB,S, TP, UR + IP GRADE 2 ADENOID HBRTROPHY A A A A
8 VIJAY HALLAPA 11| M | 1180931 MB,S,TP,UR + P GRADE 3 ADEND HYPERTROPHY A A A A
9 ARIZ 11| M| 1162911| MB,S,HS,TP,UR t IC GRADE 2 ADENOID HERTROPHY A A A A
10 SURAJ 14 M| 100021561 S,NO,UR + IH GRADE 2 ADENOID HYPEROPHY A Ad B A
11 MAYURI 9| F| 1192016 MB,TP,UR + IP GRADE 2 ADENOID HYPERDPHY A A A A
12 SARIKA 11| F| 11659271 MB,S, TP,UR+ 1P GRADE 3 ADENOID HERTROPHY A A A A
13 SUMIT SUBAS 12 M| 1196638 MB,S,NO,UR + 1P| GRADE 2 ADENDHYPERTROPHY A A A A
14 TEJASHREE 6f H 4706744 MB,S,TP,UR 4 IR GRADE 2 ADENOIMRERTROPHY B A SSQ;(C:aTIJEI;/DE’\é)T A
15 JAYASHREE 11 F 118162§ MB,S, TP,UR + IH GRADE 3 ADENGHYPERTROPHY A Cs A B
16 MUJAFAR 11 M| 1163032 MB,S,NO,UR + IC GRADE 2 ADENOID HPERTROPHY A A A A
17 HARSHA 71 M| 1168685 MB,S,NO + IP GRADE 4 ADENOID HYPERTIRHY B A Cs A
18 UMMEHENI SHEIKH 6 F| 1163190, WMB,S,NO,TP,UR+ 1C GRADEADENOID HYPERTROPHY As A B A
19 SANNIDHI 10| F| 1192047 MB,S,NO,UR + IP GRADE 3 ADENOIDYRERTROPHY A A A A
20 AZAAN 11| M| 1122824 MB,S, TP + IP GRADE 3 ADENOID HYPERT®PHY A A A A
21 DARSHAN 13| M| 1181626 MB,TP,UR + IP GRADE 3 ADENOID HYREROPHY B As B As
22 SAIRAJ VITHAL 5| M| 1203860 MB,S,NO,TP + IC GRADE 2 ADEND HYPERTROPHY A A A A
23 ISHWARI 12| F| 1195368 MB,S, TP,UR+ IC GRADE 2 ADENOID HERTROPHY A A A A
24 VIJAY VITHAL 11 | M | 1195444 MB,S, TP,UR + IC GRADE 2 ADEND HYPERTROPHY As A B A
25 SHWETA 11 F| 1180911 MB,S, TP+ IC| GRADE 2 ADENOID HYPERDORHY A A A A
26 ANVITA 5| F| 1195379 MB,S, TP,UR + IC GRADE 3 ADENOID HYPFRF ROPHY A A A A
27 SANDEEP 10 M 1180932 MB,S, TP,UR + 1] GRADE 2 ADENOID AFRTROPHY A A A A
28 NAVEEN JANADI 15| M| 10014089 MB,S,TP,UR + IC GRADE 3 ADBID HYPERTROPHY As A As A
29 PRADEEP BASAPPA 14 M 1180932 MB,S, TP,UR 4 IC GRADE RENOID HYPERTROPHY As C A A
30 BIBI HURMAIN 12| F| 1192754 MB,S, TP+ IP GRADE 3 ADENOIDWERTROPHY As A As A
31 MAHANTESH 13| M| 1208616 MB,S,TP,UR + IC GRADE 2 ADENOBYPERTROPHY A A A A
32 DARSHAN SURESH 16 M 1205374 MB,S,NO,UR + [ GRADE 2 ABEBID HYPERTROPHY As As As As
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33 REVATI 16| F| 10011173 TP,UR + 1P GRADE 3 ADENOID HYPERDRHY A A A A
34 SUMANGALA 10( F| 10014091 MB,S,TP,UR + IC GRADE 2 ADENOBYPERTROPHY A A A A
35 JAVERIYA 7| F|] 1192314 MB,S,TP,UR+ IC GRADE 3 ADENOID HERTROPHY A A A A
36 AKSHATHA AMBUN 14| F| 10011481 MB,S, TP,UR+ IC GRADE 2 ADNOID HYPERTROPHY A A A A
37 PRATHAM 11| M| 10008405 MB,S,TP,UR + IC GRADE 2 ADENOIDYIRERTROPHY A A A A
38 SOMSHEKHAR 14 M| 3742122 MB,S,NO + 1P| GRADE 2 ADENOID RERTROPHY A A A A
39 SIDDHARTH 7| M| 10002492 MB,S,TP,UR + IC GRADE 2 ADENOWYPERTROPHY A A A A
40 KHUSHI 8| F| 1000063| MB,S,HS,TP,UR [® GRADE 2 ADENOIDYAERTROPHY A A A A
41 MADAN 8 | M| 12023471 MB,S,NO,TP,URt+ IC GRADE 2 ADENOIDWPERTROPHY A A A A
42 RANJANA 14| F| 6791137 MB,NO,TP,UR + 1P GRADE 2 ADENOIDYRERTROPHY A A A A
43 SHREYAS 14 M 1200299 MB,NO + 1P GRADE 2 ADENOID HYPERDRHY A A A A
44 SAUMYA 16/ F| 10000686 MB,TP,UR + 1P GRADE 2 ADENOID HYREROPHY A A A A
45 SUSHMA 16( F| 10009079 MB,TP,UR + 1P| GRADE 2 ADENOID HYREROPHY A A A A
46 MOHAMMED NADAF 10| M| 10000312 MB,S,TP,UR + 1P GRADE 2 ANOID HYPERTROPHY A A A A
47 SHRUDHA 9| F| 10004537 MB,S, TP,UR+ 1P GRADE 3 ADENOID HEYRTROPHY A A A A
48 POORNIMA 12| F| 10006614 MB,S, TP,UR+ IR GRADE 2 ADENOIYPERTROPHY A A A A
49 ASHWIK 8| M| 10011426 MB,S,TP,UR+ 1P GRADE 2 ADENOID HYREROPHY A A A A
50 JADISIDDA 16| M| 120228 | MB,S,NO,TP,UR | IC GRADE 2 ADENDHYPERTROPHY A A A A
51| KALLAPPA DANGANNAVVA (16 |M | 10003163 MB,S, TP,UR+ 1P GRADR ADENOID HYPERTROPHY A A A A
52 MADHAVANAND 7 [M ] 1208630 MB,S, TP,UR+ 1P GRADE 2 ADENOIBIYPERTROPHY A A A A




