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ABSTRACT

Background: Tympanoplasty is the surgical treatment of Chrddiitis Media and it

aims to eradicate the middle ear disease and mdwédter hearing to the patient.
‘Does age of the patient impact the outcome of gngplasty?’ is a valid question
concerning every otologist. The result of this gtudll guide the surgeons and the
patients to know the probable hearing gain at difie age groups after performing

tympanoplasty.

Objective: To determine if age of the patient is a factotuefcing the success rate

of Tympanoplasty based on the following parameters:

» Graft Uptake

» Post operative Hearing gain

Materials and Methods: A prospective observational study was conductedd#én
patients who underwent Tympanoplasty for a dry re¢qerforation with conductive
hearing loss. The post-operative PTA was repedee tmonths after the surgery and
was compared with the pre-operative PTA. The stafugraft uptake was checked 3

months post-operatively.

Results: It was observed the hearing gain was maximum wherage of the patient

is between 18-35 years and gradually decreasdeaage of the patient increased to
36-50 years and was the least when the age ofatienp was between 50-65 years.
The graft failure rate was the least in the ageigmf 18-35 years and increased when
the age of the patient was 36-50 years. The gadfiré was the highest in patients

over 50 years of age.
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Conclusion: All cases show noticeable increase in hearing ivgreent following
tympanoplasty. However, with advancing age of thigept the post-operative hearing
improvement decreased. The graft uptake was highéne older patients than the

younger patients. Thus, ‘age of the patient’ impdle success rate of tympanoplasty.
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I ntroduction

INTRODUCTION

Chronic Otitis Media is a disease that alters themal physiological and
anatomical functioning of the middle ear cavity dne tympanic membrane, typically
presenting as ear discharge and a decline in lyeaotential of the affected ear. It
usually affects people of low socio-economic statt® receive inadequate medical

attention®

World Health Organisation estimates that around83-million individuals
suffer from Chronic Otitis Media worldwide out ofhich half of the population

suffers from hearing loss.

The estimated average annual incidence of new adg@lsronic Otitis Media

is 31 million®

In India, Chronic Otitis Media is a commonly seertdfe ear disease with a

prevalence of 7.8%.

If the ailment is not controlled at time then itnchave serious health
implications including intracranial complicationghus making Chronic Otitis Media
a major public health issue that requires necessegsures to curb its prevalence

worldwide®

Tympanoplasty is the surgical intervention of Checo®titis Media aimed at
remedying the conductive form of deafness. Recoasig the middle ear cavity and
the sound transmission system, it intends to renbeeillness from the middle ear
cleft while enhancing the hearing mechanism. Tlagmy goal of Tympanoplasty is
to eradicate the disease in the middle ear to iwgrbearing and to establish

ventilation of the middle ear cléft.
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I ntroduction

Numerous academic works discuss the efficacy rate tympanoplasty.
Studies done in the past report a success rat®-80% in adults and 35- 94% in

children’®

Whether age plays a vital role in deciding the oote of tympanoplasty
remains a debatable point since many years. Stulties in the past talk regarding
various factors that affect the success rate opymoplasty, but very few studies talk
about ‘age of the patient’ as the sole factor iedpsting the efficacy of the surgery.
According to Bocca, age of the patient is an irahl#é component in unsuccessful
tympanoplasties, as nearly all his cases done dtiems over the age of 50 years
turned out to be functional failurésSimilarly, Siirala et al. found better resultstire
adult age group of 30 to 60 years but the resuéievpoor among patients younger

than 30 years and older than 60 yéears.

However, in recent times studies exclusively comsit) ‘age of the patient’
are not on the records and thus the study wasdatekeeping only ‘age of the
patient’ as the only variable into consideratioro, Sor different age groups
considered for tympanoplasty, ‘How much hearingrowvpment can be expected ?’ is
a valid question that a patient can ask and the&emi® which is something that every
operating surgeon should be aware about. Basecherpatient's age, the study's
findings should enable us to counsel patients an dhticipated outcomes after

surgery.
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Objectives

OBJECTIVE OF THE STUDY

The objective of this study is to determine if agfethe patient is a factor

influencing success rate of Tympanoplasty basefltowing parameters:-

» Graft uptake

» Post operative Hearing gain
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Review of Literature

REVIEW OF LITERATURE

Anatomy of the Middle Ear

Human Ear is broadly divided into three anatomitiaisions, namely external

ear, middle ear and the inner ear.

The tympanic membrane is a trilaminar structure cWwhacts as a barrier
between the external ear and the middle ear. Ceingra squamous epithelial layer
on its lateral surface and a mucosal extensiom®fiddle ear mucosa on its inner
surface, it is separated by a middle fibrous lag#raracterized by a length of 9-10
mm, the tympanic membrane showcases a horizontthwi 8-9 mm and a thickness

of roughly 0.1mm.

The inclination of the tympanic membrane is orientbliquely, positioned at
an angle of 140 degrees relative to the superidr afehe external auditory canal,
and approximately 55 degrees with the floor of éhernal auditory canal. This
results in the posterosuperior wall of the extemalitory canal measuring around 25
mm in length, while the anteroinferior wall of thexternal auditory canal is

approximately 31 mm in length.

The tympanic membrane consists of pars flaccidapard tensa. Positioned
superiorly, the pars flaccida constitutes a thid kEx area of the tympanic membrane
that lacks the middle fibrous layer, renderindhé tveakest portion of the membrane.
The umbo refers to the fictional point at the efidhe handle of malleus. The pars
tensa is additionally segmented into four quadragtavo lines: one that runs parallel
to the handle's long axis and the other that ietdssthe first line at the umbo,
resulting in the antero-superior quadrant, antaferior quadrant, postero-superior

quadrant, and postero-inferior quadrént.
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The middle ear cavity is a non-uniform, obliquelgsftioned, narrow space
located within the temporal bone. Vertically aloitg) antero-posterior axis, it has a
length of 15 mm. The width shifts, with a measuretnef 2 mm at its narrowest

point, 4 mm towards the bottom, and 6 mm towardsaip.

The thin osseous structure known as the tegmenagingeparates the middle
ear cavity from the middle cranial fossa, thus titutsng the roof of the middle ear.
A slender plate of the temporal bone separatesniidle ear from the superior bulb

of the internal jugular vein, serving as the floor.

The uppermost part of the anterior wall of the rfedelar houses the canal for
the tensor tympani muscle, while the eustachiae tyens in the middle section. The
inferior part of this wall consists of a thin bopkte that separates the middle ear

from the internal carotid artery.

The medial wall of the middle ear displays a rouhdelge of the basal turn of
the cochlea, termed the promontory, which is imgedsy the tympanic plexus of the
glossopharyngeal nerve. Below the promontory lesround window, with the oval
window positioned superiorly. The canal for theiddmerve runs posteriorly just
above the oval window, descending behind the postarall of the middle ear to
terminate at the stylomastoid foramen. The lategahicircular canal's prominence is
located above the facial nerve canal. Sinus tym@adiepression on the medial wall
of the middle ear, is characterized by the pontisusuperiorly, the subiculum
inferiorly, the vertical segment of the facial nervaterally, and the posterior

semicircular canal medialfy.

The posterior wall of the middle ear features aenipg superiorly, known as

the aditus, facilitating communication between thgitympanic recess and the
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tympanic antrum. At the point where the posterizdl enedial walls meet, there exists
a conical projection referred to as the pyramidhvén opening at its apex for the
tendon of the stapedius muscle. Situated on theeposwall next to the pyramid, is

the posterior canaliculus for the chorda tympamveeallowing the nerve to enter the

middle ear.

The contents of the middle ear include three ossicdamely malleus, incus,
and stapes, two muscles namely the tensor tympalire stapedius, ligaments of the
ear ossicles, vessels supplying the middle earnevees namely chorda tympani and

tympanic plexus and air.

The ossicular chain conducts sound from the tympanémbrane to the
cochlea. The lateral process of the malleus hasrtdaginous cap that merges with
the pars propria of the tympanic membrane. Wheffopamg tympanoplasty, it is
suggested to execute a sharp dissection of théagarbus cap of the lateral process
of the malleus from the pars propria of the tympamiembrane rather than using
blunt dissection. Among the three ossicles of thddma ear, the incus holds the
distinction of being the largest. Owing to its datie blood supply, the long process of
the incus is particularly susceptible to osteigsarption in cases of chronic otitis
media. In contrast, the stapes is the smallesheftliree ossicles, with its footplate

positioned atop the oval window and encircled eystapediovestibular ligametit.

The eustachian tube is 36 mm in length is abungdimé&d by mucociliary
cells. The tube is responsible for the ventilatbdthe middle ear, During rest the tube

is closed. The tensor veli palatini muscle is resjiae for the opening of the tube.

The tympanic cavity, mastoid air cells, and the aleslirface of the tympanic

membrane are all encompassed by mucosa, indicttaig shared origin from the
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tubotympanic recess. Within the promontory, hypgigmum, and epitympanum,
ciliated cells coexist with secretory cells, forginmucociliary tracts that

synergistically interact with the mucociliary claace system of the eustachian tube.

Physiology of Hearing

The middle ear is accountable for achieving impedanatching between the
air in the external auditory canal and the fluidghie cochlea, while also ensuring the

preservation of the phase discrepancy betweenvileaod round windows.

The arrangement of fibres in the middle fibrouselayf the tympanic
membrane is intricate, allowing for the membranduckle in response to auditory
stimuli. This mechanism facilitates impedance miaigtby absorbing sound in the
middle fibrous layer and transmitting it to the tdenof the malleus, resulting in a
fourfold increase in impedance value and enhanoezk fof transmission. Moreover,
the intact tympanic membrane ensures the prefatertthduction of sound to the oval

window via the ossicular chatn.

The transformer mechanism of the middle ear ensiinasthe amplitude of
sound transmitted from the tympanic membrane toave window is decreased
while the vibrational force is proportionally inaged. This is achieved through the

lever ratio and the areal ratio mechanisms.

The lever ratio comprises the synchronized vibratbthe malleus and incus,
in which the handle of the malleus is lengthiemtiize long process of the incus at a
ratio of 2.1:1, causing a 4.4 times increase inedgnce. The areal ratio is centered
on the disparity in surface area between the stépetplate (3.2 mf) and the
tympanic membrane (60 nfjn resulting in an 18.75-fold increase in pressumethe

footplate.
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For effective movement of hair cells, the oval amdind windows must
vibrate in reciprocal phases. Sound primarily ttewtrough the ossicles towards the

oval window, with only a small portion entering tteaind window for pressure relief.

The ossicular coupling of the tympano-ossiculatesystransmits sound to the
inner ear, causing sound pressure to accumulateeiriddle ear canal from the
movement of the tympanic membrane. The spatialsiini between the oval and
round windows causes a minor detectable variatiosound pressure, which triggers

the movement of labyrinthine fluid recognized asuestic coupling.

The incudomalleal and incudostapedial joints betwtde ossicles enhance
their flexibility, allowing them to withstand sidigant pressure differences across the
eardrum and prevent damage. These connectionspalsait self-regulation of the
ossicles, wherein the stapedius muscle primarilfjuémces the stapes via the
incudostapedial joint, and the tensor tympani nmeus@s a minimal effect on the

malleus through the incudomalleal joifit.

Chronic Otitis Media

Chronic Otitis Media is characterized as an inflaatony condition affecting
the middle ear cavity, leading to enduring alteradiin the tympanic membrane such
as atelectasis, dimer formation, perforation, uogiba pocket formation,
tympanosclerosis, and cholesteatoma, with or witladfiecting the ossicular chain. It
is a result of long-term defective functioning diet eustachian tube with an
inadequately ventilated middle ear space, repelteds of acute otitis media and

persistent middle ear space infection.

Pseudomonas aeruginosa is the most typical baatmiate for Chronic Otitis

Media. Aerobic organisms including Enteric gram-att@ég bacilli, Staphylococcus
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aureus, Streptococci, Klebsiella pneumoniae andrgpéilus influenzae are among
the other isolates. Peptostreptococcus and Bade=mospecies are examples of

anaerobic isolates causing foul-smelling ear diggdha
Chronic Otitis Media is classified as following*

« Chronic Active Otitis Media
*  With cholesteatoma
*  Without cholesteatoma
» Chronic Inactive Otitis Media
*  With Perforation
*» With Retraction pocket
*  With Adhesive otitis media
*  With ossicular chain fixation or resorption

» Chronic Inactive Otitis Media with frequent reaeitiion

Cholesteatoma is defined as a cystic mass coveyddeiatinizing stratified
squamous epithelium and located on a fibrous stréxeaghe cholesteatoma expands
it comes in contact with the ossicles and the soutleading to release of
inflammatory mediators leading to degenerationh& mucosal lining followed by
increased osteoclastic activity at cellular leweading to bone erosion. Acquired type
of cholesteatoma often present by retraction diopation of the tympanic membrane
with trapped squamous debris as seen on otoscome 8ssicular chain involvement

is seen, patient presents with conductive typeeafing loss.

Active type of Chronic Otitis Media without choleatoma presents with
chronic ear discharge of variable amount, coloud aonsistency. Otalgia is not

severe and waxes and wanes throughout the courseu€tive type of hearing loss is
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often present. It can persist indefinitely if nofidée management is given to the
patient. Pathologically, initially inflammation nééng in mucosal edema in the
middle ear spaces is noticed. As condition advarsms friable granulation tissue is
seen. If inflammation persists then aural polyps #ormed from the hyperemic
mucosa and can even fill up the middle ear spadepasiapse through the perforated
tympanic membrane to fill up the external auditocgnal. With continued

inflammation, mastoid air cell tracts get blocked @ssicular degeneration begins.

Chronic Inactive Otitis Media with perforation isstate characterized by the
presence of a tympanic membrane perforation inahgsence of any concurrent
inflammatory response or microbial infection withthie middle ear or mastoid. The
perforation can be in the pars tensa or the pargifia and can be categorised as
marginal, central, subtotal or total. Perforatioas be surrounded by healthy residual
tympanic membrane or by tympanosclerosis or byr@dtc membrane. There can be
fibrous tissue proliferation in the middle fibrolesyer of the membrane leading to
thickening of the tympanic membrane at the peripladrthe perforation. In some
instances, epithelial cells migrate medially thrhoutpe existing hole rather than
stopping at the edge, although the the junctiothefsquamous epithelial layer of the
tympanic membrane and the mucosa of the inner lafydre tympanic membrane is

located at the edge of the perforation.

In cases of Chronic Inactive Otitis Media with esttion pocket, a segment of
the tympanic membrane becomes retracted towardsiittele ear or attic despite the
resolution of acute inflammation. This retractioh the tympanic membrane is
attributed to negative pressure in the middle which arises from a blockage in the

attic or from persistent dysfunction of the eustashtube. Most common site for
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formation of this pocket is the posterior quadramd the attic. Retraction pockets are

often precursors to cholesteatoma but not pathognaror cholesteatoma.

Chronic Inactive Otitis Media with adhesive otitiedia presents a situation
where there is a pronounced retraction of the tyngpanembrane covering the
promontory, ossicles, and other middle ear compsnecausing the tympanic
membrane to remain in its retracted position despégative insufflation attempts.
The pathological changes involve thinning of theanic membrane and the loss of
its lamina propria. Epidermization of the middle,ean advanced manifestation of
adhesive otitis media, involves the transformatbthe typical mucosal lining of the

middle ear into a squamous epithelial lining.

In Chronic Inactive Otitis Media with ossicular dition or resorption the most
vulnerable joint for resorption is the incudostaipégbint due to its tenuous blood
supply to the lenticular process. However, resomtan also occur at long process of

incus, capitulum and crura of stapes and manuboiumalleus.

Pure-Tone Audiometry:

An audiometer is a piece of technology that geesrptrre tones that can have
their intensity changed in 5 dB steps. AC threshadde commonly assessed at
frequencies of 125, 250, 500, 1000, 2000, 4000, &0 Hz, while BC thresholds
are evaluated for frequencies of 250, 500, 100002@nd 4000 Hz. The level of
hearing impairment at a specific frequency is daged based on the degree of
intensity required to surpass the norm. This infation is depicted on a visual chart
referred to as an audiogram. Cochlear functioreterthined by the threshold of BC.
The difference between the air and bone condudhogsholds, also known as A-B

gap serves as gauge for the severity of the CHL.
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It should be emphasised that the audiometer ibreddid in such a way that a
normal person's hearing is at 0 dB for both bornedaootion and air conduction, and

there is no Air Bone gap, but tuning fork testadgly indicate AC > BC.

The better ear is masked to prevent receiving dshaurve from the better
ear not being tested when the difference betweernvib ears is 40 dB or higher in
AC thresholds. In all studies of bone conductiorasking is crucial. By using

narrowband noise to the non-test ear, maskingasraplished.

Pure Tone Audiometry Applications:

a) It measures the hearing threshold through boneaancbnduction, indicating
the kind and severity of Hearing Loss.

b) A document may be preserved for potential futuee us

c) An audiogram will be necessary in order to preschibaring aids.

d) Assists in determining the degree of disability foedicolegal purposes.

e) Aids in predicting the threshold for speech recapti

Quantifying the effect of hearing loss:

Hearing loss is typically classified according te severity: Mild Hearing
Loss, Moderate Hearing Loss, Severe Hearing Lossfoéhd Hearing Loss. The
ranges between which the typical hearing threshetdare known as these degrees.
The British Society of Audiology's (2011) class#imns, which are based on average
of hearing thresholds for 250, 500, 1000, 2000, d000Hz and specify four

categories:

» Mild Hearing Loss: 21-40dB

» Moderate Hearing Loss: 41-70dB
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» Severe Hearing Loss: 71-95dB
 Profound Hearing Loss: 96dB and more

The necessity for a simple method of describingaimses between experts or
from a professional to a patient gave rise to diaations based on the typical degree
of the Hearing Loss. However, for many numberseafsons, they do not effectively
convey effects of Hearing Loss. In first place, Heg Loss frequently impacts

hearing thresholds unevenly across frequencielsdr right and left edf’

Types of hearing loss

Hearing Loss can be broadly divided into three syp@onductive Hearing

Loss, Sensorineural Hearing Loss, Mixed HearingsLos

When there is difference of more than 10 dB betwd#en AC and BC
thresholds at any frequency, a hearing loss iggoated as "Conductive,” which is
regarded as a severe Air — Bone gap as describé isection above on measuring
hearing thresholds. In cases of Conductive Hedrosg, Bone Conduction thresholds

are often at the normal-hearing levels.

A "mixed" HL is one in which the BC thresholds &levated above 20 dBHL

and the ABG is considerable.

Disruptions to the middle and/or external ear'sgmaission processes result in
Conductive Hearing Loss. Conductive Hearing Lasfrought on by conditions such
as fluid in the middle ear or anomalies of the tamip membrane or ossicles. When
there is full audibility of signal, Conductive Hé&ag Loss results in a reduction in
hearing sensitivity that may vary across frequesjcadthough most components of

sound perception are normally unchanged. This atd& that hearing aid
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amplification can effectively compensate for Cortdiec Hearing Loss. 60dB HL is

typically accepted as upper limit of Conductive Hieg Loss.

Nevertheless, regardless of volume of the souredetent of the hearing loss
attenuates all sounds equally, so overall auditmyrivation caused by Conductive
Hearing Loss may be more than that caused by Seasecal Hearing Loss. Children
with Conductive Hearing Loss may perceive soundepas inconsistently due to the
fluctuating nature of their hearing loss, which ueels their chances of identifying
well-known sound patterns. Conductive Hearing Ligsguite prevalent and can also
be found alongside Sensorineural Hearing Loss basethe cochlea, leading to a
Mixed Hearing Loss which is caused by the very higbidence of middle ear
pathology in infants. Many Conductive Hearing Losstances can be treated
medically and surgically, occasionally with the gpect of hearing restoration.
Hearing aids stimulating via AC or BC and BC hegrimplants are available as
treatments for permanent CHL or MHL. Loss of auditunction and Sensorineural
Hearing Loss. Sensorineural Hearing Loss descabégsfunction of cochlea and/or
direct nerve connections. Severity of the SensaraleHearing Loss can vary from
little to complete, and it is typically permanefhe word "neural” is only used in the
phrase "sensorineural" to describe nerve connexctiogt run from inner hair cells to
auditory nerve. In contrast to ANSD, where neurditalg may be reduced or out of
synchronisation across nerve fibres, creating dlaiibns and distortion in speech

information, this is not a disorder of the auditsygstent>

Research conducted by M. Tshifularo in the yea?2t¥s determined that age
represents a statistically significant variablduahcing the results of tympanoplasty.

The graft uptake for younger age group was beten the elder age grodp.
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Review of Literature

Denoyelle F et al. in 1999 asserted that the pédierge does not exert an

influence on the surgical results of tympanoplasty.

A study done by Albera et. al in 2006 on 212 pasiestated that age did not

significantly affect the outcomes of tympanopldsty.

Toss in his study in 1972 stated that patienthénage group of 11- 30 years
showed good results in discharging and dry earatfgegroup of 31-60 showed good
results in dry ear but poor results in dischargiags. The age group of above 60 years

showed worse results as compared to the other toupg-®

In a study done by John R. Emmett in 1999, he coetp2 age groups, 20-40
years and more than 65 years for the outcome opaymplasty and concluded that

age is not a factor in the success or failure afihg after the surgery.
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Materials & Methods

MATERIALS AND METHODS

Source of Data: Patients visiting the Outpatient Department (OPD)
Otorhinolaryngology (ENT) and Head and Neck SurgetyKLE's Dr. Prabhakar
Kore Hospital and Medical Research Centre in Belad@gnosed as case of Chronic
Otitis Media, mucosal inactive type planned for Tanoplasty without

mastoidectomy.

Study Design:A hospital-based one year Prospective Observatinaly
Study Period: 1 year from 2% September 2022 to 9&ugust 2023.
Sample Size43

Sample size formula

The minimum sample size formula based on prevaleatees

_ 2°PU-P)
=
where P is the percentage of success of graft emttker tympanoplasty and d is the

percentage likely difference in the prevalence.
Z, is linked with the level of significance. For 5&ve&l of the significance ,z= 1.96.

Reference:Research conducted by Habib ur Rehman and cobsagwealed that the
success rate of graft uptake reached 80% in 4mb60 cases. Additionally, their
study highlighted that the efficacy of tympanopjag influenced by a range of

factors, with age being particularly significafi.

The parameter considered in the calculation of $arsige is the success rate

of graft uptake, with P = 80% and d = 15% of P 294), thus the sample size is 43.
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Materials & Methods

Sampling technique: Simple Random Sampling

Inclusion Criteria: Patients diagnosed with Chronic Otitis Media, naadpinactive

type

In the age group of 18 to 65 years
With Conductive Hearing Loss of all levels of satyer
With no evidence of infection in Throat, Nose armtdhasal Sinuses

Willing to undergo Tympanoplasty for the conceread.

Exclusion Criteria:

Age group < 18 years and >65 years

Those who refused to consent for participatiorhagstudy

Having component of Sensorineural Hearing loss el Hearing loss in
the diseased ear.

Chronic Otitis Media, squamosal type

Patients having active ear discharge

Patients who have previously received surgicaruetetion on the ear that
is affected.

Immunocompromised patients

Active infection in Throat, Nose and Paranasal ssu

Data collection procedure:Patients visiting ENT & HNS OPD at KLE’s Prabhakar

Kore Hospital and Medical Research Centre, Belagaith complaints of Ear

Discharge and/or Reduced Hearing with or witholieotassociated complaints were

examined thoroughly.
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Materials & Methods

Patient who were willing for pre-operative evaloatiwere admitted in the

ward and all required pre-operative investigatimese done.

All patients received Tympanoplasty within a unifoconfiguration, utilizing
a post-aural approach with temporalis fascia aggthé material, and employing an

underlay technique for graft placement in all cases

Following the surgical procedure, all patients wiaigated on oral antibiotics
and instructed to observe appropriate measurevdil avater ingress into the ear

canal, emphasizing the importance of maintainirygedis.
The removal of skin sutures took place on the stevéay after the operation.

Postoperative assessment of auditory function uBimge Tone Audiometry

was conducted three months post-surgery.

Assessment of the success of the graft uptake weermed three months

after the surgical procedure.
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Results

RESULTS

The study was conducted on 44 participants whontatily participated in the study

after signing a written informed consent in a laanggl best understood by them.

Total number of patients who underwent Tympanoplagtre 44. Out of these 44
patients, number of male patients were 14 (31.8286) number of female patients

were 40 (68.18%) as shown in Figure 1.

GENDER DISTRIBUTION OF THE SAMPLE

MALE

FEMALE

Figure 1: Distribution of participants as per their gender.

For the ease of distribution, patients were divideder their age into several groups
which were randomly made. The initial cohort coreed individuals within the age
bracket of 15 to 24 years. The subsequent coholdded individuals within the age
group of 25 to 34 years. The third cohort encomgssdividuals falling within the
age range of 35 to 44 years. The fourth cohortlima individuals within the age
category of 45 to 54 years. The fifth cohort corsgdi individuals in the age range of

55 to 64 years. Each cohort exhibited varying nusbé participants.
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Results

There were 13 patients (29.55%) in the first cah@& patients (27.27%) in the
second cohort, 9 patients (20.45%) in the thirdocoh6 patients (13.64%) in the

fourth cohort, and 4 patients (9.09%) in the fifthort.

AGE DISTRIBUTION OF THE SAMPLE

14

12
1 |||||
0

15-24 25-34 35-44 45 - 54 55-64

A O 00 O

N

Figure 2: Distribution of patients as per their age

The youngest patient was 18 years old and the tejigent was 64 years old. The

mean age of the total population was 34.18 + 19€3ifs.

24 (54.55%) patients underwent surgery of the kHt. 20 (45.45%) patients
underwent surgery of the right ear. It is notewprtthat none of the patients

underwent surgery on both ears simultaneously.

In Table 1, the p value was calculated by usingsthdent’s paired t test. It compared
the pre- operative hearing of the total populatidth the post- operative hearing of
the total population. Pre- operatively the meanringaloss was 42.38 + 9.23 dB
{range: 23.33 - 56.66}. The pure tone audiometrys wepeated 3 months after the
surgery to evaluate the hearing. Post- operatittedymean hearing loss was 21.72 +
11.05 dB {range:7-54.33}. This showed that thereswhighly significant
improvement for the total population with respexhearing improvement following

the surgery.
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Results

Table 1: Comparison of the pre-operative and postjmerative hearing results.

PRE-OPERATIVE PTA

POST OPERATIVE PTA

(dB HL) (dB HL)
MEAN | S.D.| MIN |MAX |MEAN | S.D. | MIN| MAX | VALUE |INFERENCE
42.38 | 923 2333 56.66 2172 11.05 | 5433 <0.0001 HS

Figure 3, gives a graphical explanation of the dafeable 1.

45.00

40.00

35.00

30.00

25.00

20.00

15.00

Mean Hearing Loss (dB)

A .

Pre-operative PTA Post operative PTA

Figure 3: Mean hearing loss (in decibel) before andfter the surgery.

The hearing gain was calculated for each individsathe difference between the pre-

operative and post-operative hearing loss. Thermim hearing gain was 0.67 dB

and the maximum hearing gain was 37.32 dB. The nmegming gain of the total

population 3 months following tympanoplasty was740+ 10.09 dB as shown in

Table 2.
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Results

Table 2: The mean hearing gain for the total populaon 3 months following

tympanoplasty.

MEAN S.D. MIN MAX

HEARING GAIN 20.71 10.09 0.67 37.32

There were 9 (20.45%) cases in which the hearing after the surgery was >30 dB.
There were 14 (31.81%) cases in which the heany after the surgery was >20 dB
but <30 dB. There were 11 (25%) cases in whichhiing gain after the surgery
was >10 dB but <20 dB. There were 10 cases (22.%2%8s in which the hearing

gain after the surgery was <10 dB.

In Table 3, the p value was calculated by usindesttis unpaired t test. It compared
the hearing gain between male and female populatiomales, the mean hearing
gain of the total population, 3 months after tympmaasty was 18.02 + 9.91 dB
{range: 0.67 — 33.67 dB }. In females, the mearringagain of the total population, 3
months following tympanoplasty was 21.97 + 10.1 fiBnge: 5 — 37.32 dB }.

Though, numerically the hearing gain is more inesas compared to females, it is

not statistically significant.

Table 3: Comparison of hearing gain between male aifemale population.

MALES FEMALES

MEAN | S.D. | MIN | MAX [MEAN |S.D. |[MIN | MAX | p VALUE | INFERENCE

18.02 | 991| 0.674 33.6y 21.9Y 10,105 | 37.32 0.2316 NS
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Results

The patients were divided into 3 groups based eir #ge for comparison. Group A
included patients from age 18 — 35 years. GroupdBided patients from age 36 — 50

years. Group C included patients from age 51- ésye

There were 28 patients in Group A, 10 patientsrioup B and 6 patients in Group C.
As seen in Table 4, the mean hearing gain in Gréup3 months following

tympanoplasty was 24.5 + 8.86 dB {range: 5 — 37.3}e mean hearing gain in
Group B, 3 months following tympanoplasty was 16:67.01 dB {range: 5 — 30.33}.
The mean hearing gain in Group C, 3 months follgmympanoplasty was 9.78 +

7.03 dB {range: 0.67 - 22}.

Table 4 : Comparison of the hearing gain followingympanoplasty in the three

age groups.
AGE p value | INFERENCE
18-35 (n=28)| 36-50 (n=10) 51-65 (n=6
MEAN 24.5 16.67 9.78 <0.0001 HS
S.D. 8.86 9.01 7.03
MIN 5 5 0.67
MAX 37.32 30.33 22

There was high non homogeneity between the hegaiyg in the three age groups.
When the hearing gain in the patients in Group A w@mpared to the hearing gain of
patients in Group C statistically highly signifi¢adifference was noted (p = 0.0006).
When the hearing gain in the patients in Group B e@mpared to the hearing gain of

patients in Group C statistically significant diéace was noted (p = 0.0222).
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Results

MEAN HEARING GAIN IN THREE AGE GROUPS

25.00
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Figure 4: Mean hearing gain (in decibel) in the thee age groups, 3 months

following tympanoplasty.

Figure 4 is the graphical representation of thel@dblt shows the mean hearing gain

in the three age groups following tympanoplasty.

Out of the total 44 patients who underwent surg&®, (81.82%) cases showed
successful graft uptake at the end of 3 months. évew 8 (18.18%) cases showed

either no graft uptake or a residual perforationdhths after the surgery.
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Results

Table 5: Age wise comparison of graft uptake and @ft failure

Age Groups Number of | Percentage of Number of Percentage of
graft uptake graft uptake graft failure graft failure
18-35 (n=28) 25 89.29% 3 10.71%
36-50 (n=10) 08 80% 2 20%
51-65 (n=6) 03 50% 3 50%
Total Total no. of | Overall graft Total no. of Overall graft
population graft uptake | uptake rate = | graft failure =8 failure rate =
44 36 81.82% 18.18%

Table 5 indicates the individuals who experienceaftgailure and graft acceptance

following tympanoplasty. In the initial cohort, Z0% of the patients experienced

graft failure, whereas 89.29% of the patients exbibsuccessful graft uptake. Within

the subsequent group, 20% of the cases exhibiteid fgilure, with 80% of cases

displaying successful graft uptake. Among the thgmdup, half of the patients

encountered graft failure, whereas the remaininkj imanifested successful graft

uptake.
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Discussion

DISCUSSION

Chronic Otitis Media is a commonly encountered rtedshr disorder in India.
The reason for its high prevalence in a developiation like India is poor nutrition,
poverty, unclean bathing practices, unhygienistifie, lack of awareness and lack of

health education among mass population in India.

Discharging ear and hard of hearing are the twotrmommon complaints

with which a patient with chronic otitis media willesent to the hospitAl.

Tympanoplasty is a routinely done surgery in otglpgactice. Tympanoplasty
eliminates the pathological tissue in the middle aad improves the hearing of the
affected ear. The objective of the procedure isréplenish sound pressure
transformation at the oval window by coupling ataagt neo tympanum with a mobile

stapes footplate via an unaltered or reconstrumssitular chaif®

The result of tympanoplasty in terms of graft uptalkd hearing gain is better
when the surgery is done on a dry ear rather thatiseharging eaf* So, it is
important to achieve a dry ear through a preoparatiedical line of management.
Thus, in the present study, all the surgeries wiemge on patients with dry central
perforation. A dry central perforation is one inigfhthe ear is clean and free from
discharge for at least 6 weeks with a non-congesésdnant of the tympanic

membrane and normal middle ear muctsa.

Many documented factors influence the successafatgmpanoplasty. One

such factor that influences the outcome of theemyris ‘age of the patient®

In the present study out of 44 patients who undetwgmpanoplasty, there

was clear female predominance with 68.18% femaleems. In a study done by
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Discussion

Mandal et al. in 2022 about tympanoplasty there f@agle predominance with 52%
female patient$? In a similar study regarding tympanoplasty doneLhtoo et al. in

2020 there was male predominance with male to femadio of 1.2:1-°

In the present study, the patients were dividepeagheir age into five groups.
Every group had an unequal number of patients.fifstegroup had patients with age
ranging from 15 — 24 years. The second group hédma with age ranging from 25
— 34 years. The third group had patients with ageying from 35 — 44 years. The
fourth group had patients with age ranging from-4%4 years and the fifth group had
patients with age ranging from 55 — 64 years. Thaximum number of patients
(29.55%) were seen in the first group which was yhangest group. On careful
observation, we found that the number of patients iparticular group gradually
decreases as the age range of the patient semaliigases. In a study done by
Metgudmath et al. in 2023, the patients were diVidge-wise into similar cohorts
used in this study. In their study as well, the mmam patients were in the youngest
age group, least in the eldest age group and theewuof patients decreased as the
age range increased seridfyThis is possible because the younger generatiomis
observant and attentive about health and healttiaali@ies and is more aware of the

social implications of hearing loss and thus vithes hospital for check-ups.

In the present study, the youngest participant Wsyears old, while the
eldest was 64 years of age. The average age oldsameng the entire cohort was
34.18 + 12.97 years. A substantial proportion @ prarticipants in the current study
were in their second decade of life. In a reseaactducted by Bhadesia et al. in 2020
on tympanoplasty, the minimum age recorded wasezdsy whereas the maximum
age was 60 years. The average age reported inghely was 32 + 11.02 years,

closely resembling the mean age documented in tbsept study. They also stated
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Discussion

that chronic otitis media cases were more commdhearsecond decade of life which
is similar to the finding of the present stufyHarugop et al. in their study on
myringoplasty in 2008 and Das et al. in their staay myringoplasty in 2015 also
stated that the majority of the patients includedheir study were in the second

decade of life’?®

In the present study, out of the 44 patients whademwent tympanoplasty 36
(81.82%) cases showed successful graft uptakeearttd of 3 months. Similar results
were shown by Jaiswani G. et al. in their studyarding tympanoplasty done in
2021, which quoted a graft uptake rate of 83%n 2013, a study conducted by
Rupesh Raj Joshi and team revealed that the grediptance rate for the 52 patients
who underwent tympanoplasty was 82.68%A.ccording to the study done by Tiwari
et al. in 2020, the graft uptake for dry ears wa€)6%?? Varitianen et al. in their
study on tympanoplasty done on 394 dry ears quthed the success rate of
tympanoplasty was 87.58.In the present study, there is a noticeable dedfinthe
rate of graft acceptance with increasing age optteent. Among subjects aged 18-35
years, the rate of graft uptake was recorded @988. In the demographic aged
between 36-50 years, the rate of graft uptake v@ds, &hich further decreased to
50% for individuals in the age bracket of 51-65rged. Hari Krishna et al. (2021)
also reported comparable results in their investigaThe graft uptake rate observed
in their research was 82.6% among participants dgsdeen 18 and 25 years.
However, there was a decrease in the graft uptatieeto 74% when the age bracket
extended to 25-45 yea?s.A research conducted by M. Meena revealed that the
highest graft uptake rate was observed in indiMglaged between 21 to 30 years,
reaching a value of 90.90%.In their 2017 research, Amit Sharma and fellow

researchers examined tympanoplasty and emphasiaethé highest graft uptake rate

Page 28



Discussion

was observed in patients within the age range eBR@Years, reaching 82.35%.
Conversely, in individuals aged between 31-40 yethrs rate decreased to 75%.
Kumar et al. in their study on tympanoplasty agskthat the highest graft uptake rate
of 87.5% was seen in patients between the age rahgé to 30 years: Patil and
colleagues, in their analysis of tympanoplastyjdatéd that the highest rate of graft
uptake, at 89.65%, was noted in individuals agemivésen 21 and 30 yeaf$.The
conclusions of the present study are in agreeméhtthat of multiple other studies.
It has been noted that younger individuals dematesta higher level of graft uptake
in comparison to the elderly population. The realsehind this phenomenon may be
linked to the superior healing capabilities thatiyger patients possess in comparison

to their older counterparts.

In the present study out of 44 tympanoplasty siggethat were performed
graft failure was seen in 8 (18.18%) cases. Onatipe-wise distribution of these
failures one can understand that the youngest em& ghowed the least 3 (10.71%)
failures followed by the middle age adults whiclowhd 2 (20%) failures and the
highest rate of graft failure in the present stuags in the senior adult's age group in
which 3 (50%) cases showed graft failure. Variotleostudies had similar results. A
study carried out by S. Demirci and colleaguesdhXrevealed that the rate of graft
failure was higher among elderly patients, averq@i8 years old, and lower among
younger patients, averaging 34 years>la. a study conducted by Bhoomi and her
team, the occurrence of graft rejection was idedtito be 14.28% among patients
aged between 31 and 40 years. Conversely, indilddaged 21-30 exhibited a
reduced graft rejection rate of about 10.5%9®arker MZ, in their research on
myringoplasty, highlighted that the graft failusge was 3.4% in individuals aged 28-

39 years, but climbed to 6.3% in those aged 40-d&sy Although not reaching
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statistical significance, there was a noticeabge rin graft failure rate with the

patients' advancing age.

All the audiometry in the present study was perfedrby the same audiologist
in a sound-isolated and soundproof room using a X" MA53 audiometer. Air
conduction and bone conduction threshold curves vpéotted as per standardized
audiology protocols. Pure tone audiometry was peréal in all patients, once before
the surgery during pre-operative evaluation andst#wmnd one was 3 months after the

surgery.

In the present study, the mean pre-operative hgéwss was 42.38 + 9.23 dB.
The mean post-operative hearing loss was 21.72.@51dB. This showed that in the
present study there was highly significant improeeinfor the total population in
terms of hearing 3 months after the surgery. (B@LY. A study done by Tae-ho Eom
et al. in 2020 regarding tympanoplasty in eldedyignts stated that for the population
with a mean age of 45 years (range = 15 — 64 y¢laesinean pre-operative hearing
loss was 35.7 dB and the mean post-operative lgebrgs following the surgery was
25.2 dB thus showing definite improvement in tharirgy following the surger§f In
a study done by Harkare VV et al. in 2023 on 70egpés undergoing tympanoplasty
with mean age of presentation as 28.78 years, danmre-operative hearing loss was
44.54 + 7.66 dB and after the surgery, it was impbto 33.51 + 4.54 dB.S.
Demirci et al. in their study in 2015 asserted that mean pre-operative hearing loss
was 37.3 + 10.3 dB which improved to 23 + 10.4 di@rathe surgery’ In the present
study the mean hearing gain was 20.71 = 10.09 dihge 0.67 — 37.32}. A study on
tympanoplasty and post-operative hearing gain diyn€oss et al in 1972 stated that

the mean hearing gain after the surgery was 23'2wiBich is visibly consistent with

Page 30



Discussion

the findings of the present study. Poonam KC’'s asde on tympanoplasty

highlighted that the post-operative mean hearirig gas 18.36 + 4.56 d&"

In the present study, we divided the patients ppstatively into three groups
as mentioned before as per their age. The firatigtwd patients from age 18 to 35
years, the second group had patients from 36 tgea®s and the third group had
patients from 51 to 65 years. The mean hearing igaihe first group from 18 to 35
years was 24.5 + 8.86 dB {range 5 to 37.32 dB}. mean hearing gain in the second
group from 36 to 50 years was 16.67 + 9.01 dB {mBgto 30.33 dB}. The mean
hearing gain in the third group from 51 to 65 yeses 9.78 + 7.03 dB {range 0.67 to
22 dB}. There was clear statistical significancehe mean hearing age of the three
groups in the present study suggesting that asgleeof the patient increased, the
mean hearing gain after the surgery decreased.tdPret al. in their study on
tympanoplasty in 1972 stated that the mean heaaug in the age group up to 40
years was 11 dB, in the age group from 40 to 60syeas 8 dB, and for patients
above 60 years was 4 dBThe findings of their study were consistent witte t
findings of the present study which suggested thean hearing gain after surgery

decreased as the age of the patient increased.

Studies have proved that the results of the surdetgriorate with respect to
hearing improvement, with the advancing age ofgagent. The possible reason for
this could be the physiological stiffening of theddie ear transmission system in
elderly patient§> One more possible reason could be the ineffeativeidle ear
damping system in elderly patients as comparedotmger patients: Miri H and
colleagues in 1981 proposed that a minor surgicatgmure might worsen the
fragility of the cochlea in older individuals, lead to unfavourable surgical outcomes

in the elderly populatioft Research done in 2000 by Sakagami M and teamtedser
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that the chronic inflammation that commences ttdinke in auditory function and the

influence of aging on the cochlea are deemed thé@rimary factors responsible for

the decrease in postoperative hearing in oldevididals?®

Thus, during the pre-operative counselling of olgatients who require
tympanoplasty, the surgeon must correctly guide plagent and the attenders

regarding the expected outcomes of the procedutepesvide them with a realistic

idea about the benefits and pitfalls of the procedu that age.
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CONCLUSION

Chronic Otitis Media is a commonly seen middle deorder in India and
Tympanoplasty is the final surgical conquest tolde@h the conductive
hearing loss associated with it.

Chronic Otitis Media is most commonly seen in thead decade of life.

In our study 44 tympanoplasty surgeries were peréat. Every patient
underwent pre-operative hearing assessment andopesitive hearing
assessment after 3 months of the surgery.

All the patients included in the present study sbdvwwost-operative hearing
improvement following tympanoplasty.

The hearing gain was maximum (mean = 24.5 dB) wherage of the patient
was between 18-35 years and gradually decreaseah(me6.67 dB) as the
age of the patient increased to 36-50 years andiveaeast (mean = 9.78 dB)
when the patient crossed 50 years of age.

The rate of graft acceptance observed in our iiyatsbn after tympanoplasty
reached 81.82%.

The overall percentage of graft failure in thesprg study was 18.18%. The
graft failure rate was 10.71% when the age of ept was between 18-35
years. It increased to 20% when age of the pairemeased to 36-50 years.
The graft failure rate for patients over 50 yedrage was 50% in the present
study.

Thus we conclude that, ‘age of the patient’ impdabes success rate of the

tympanoplasty.
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Limitations of the study

LIMITATIONS OF THE STUDY

The surgeries were performed by different surgesitls different levels of
expertise and different levels of skill sets beeaashieving the intended
sample size within the designated one-year timedrggroved unattainable
when assigning all surgeries to a sole surgeon.

In the present study, the follow period had to ésricted to 3 months, as the
overall study duration was constrained to 1 yeacabse of academic

obligations.
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Summary

SUMMARY

The study was a prospective observational studye dorthe department of
Otorhinolaryngology and Head and Neck Surgery, bantal Nehru Medical
College and KLE's Dr. Prabhakar Kore Hospital anddital Research
Centre, Belagavi, Karnataka for a period of onea.yea

The goal of the study was to find out whether ‘afiehe patient’ influences
the outcomes of tympanoplasty.

In the present investigation, a total of 44 indiats diagnosed with Chronic
Otitis Media, specifically the mucosal, inactivebsipe presenting with
conductive hearing loss in the absence of comjpicat were subjected to
tympanoplasty. The subjects in the research wesadmput across diverse age
groups.

Post- operative hearing assessment was done fibreakk cases 3 months after
the surgery.

The graft uptake was checked 3 months after thgesyur

It was seen that the graft failure rate was morelder patients than the
younger patients.

All cases showed a noticeable increase in heamnmgrdvement following
tympanoplasty. However, with advancing age of thgept the post operative

hearing improvement decreased.
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Annexures

ANNEXURE — | - INFORMED CONSENT FORM

IMPACT OF AGE OF THE PATIENT ON THE OUTCOME OF
TYMPANOPLASTY IN ADULT POPULATION- A PROSPECTIVE
OBSERVATIONAL STUDY AT KLE'S DR. PRABHAKAR KORE HOS PITAL

AND MEDICAL RESEARCH CENTRE.

Name of Student/Principal Investigator:

Name of Guide/Co Investigators:

Objective: The objective of this study is to determine if agehe patient is a factor

influencing success rate of Tympanoplasty basefltowing parameters:-

Graft uptake

Post operative Hearing gain

Introduction: National average of CSOM is 5.2% and hence Ind&abe®n classified

as the high prevalence country. Tympanoplasty isféattive procedure that can lead
to improvement in hearing function in patients gmetvention of recurrent ear
discharge. Optimal results can be achieved thrausgh of the appropriate surgical
technique. This study will help us to know if adetlze patient has any impact on the

outcome of tympanoplasty in adult population in éige group of 18-65 years.

Explanation of procedure: In this study, an audiometric evaluation shall be
conducted for the cases selected for tympanopl@sty surgery). Two such tests
would be performed, one before the surgery andther 3 months after the surgery

in ENT OPD.

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

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 have nor get
any benefits by participating in this study. Theéadgathered will help the 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 from identifying you. Your idgnwill never be revealed. The
data collected from you will be kept confidentiadaonly 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 iigmvill never be revealed.

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

“Name of student— , mobile number- maiklD- "

If you have any question or complaints with regardour right as study participant

you may contact , Chairperson, &ltbmmmittee of INMC, 0831-

2473777 Extension

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

rights.
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ANNEXURE — Il - PROFORMA FOR DATA COLLECTION

CHIEF COMPLAINTS:-

HISTORY OF PRESENTING COMPLAINTS:-
PAST HISTORY:-

PERSONAL HISTORY:-

FAMILY HISTORY:-

GENERAL PHYSICAL EXAMINATION:-

EAR EXAMINATION RIGHT

EXTERNAL APPEARANCE

Preauricular Region

Pinna

Postauricular Region

Tragal Tenderness

Mastoid Tenderness

EAC

Tympanic Membrane

TUNING FORK TEST

RIGHT

RINNE’'S 256 Hz

512 Hz

1024 Hz

LEFT

LEFT

Page 44



Annexures

WEBER’S

ABC

PTA FINDINGS PREOPERATIVELY:-  RIGHT

NOSE EXAMINATION

External Appearance

Anterior Rhinoscopy

Posterior Rhinoscopy

ORAL CAVITY AND OROPHARYNX EXAMINATION

Oral Cavity

Oropharynx

THROAT EXAMINATION

Indirect Laryngoscopy

NAME OF THE SURGERY PERFORMED

DATE OF THE SURGERY

PTA FINDINGS POST-OPERATIVELY:-

RIGHT

LEFT

LEFT
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ANNEXURE — 1l - PHOTOGRAPHS

IMAGE 1: SURGEONGIVING POSTAURICULAR INCISION FOR

TYMPANOPLASTY

IMAGE 2: INTRA-OPERATIVE IMAGE AFTER POSTAURICULAR

SUTURING
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IMAGE 3aA: PURE TONE AUDIOGRAM SHOWING CONDUCTIVE
HEARING LOSS

IMAGE 3B : PURETONE AUDIOGRAM SHOWING CONDUCTIVE

HEARING LOSS
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IMAGE 5: MASTOID DRESSINGAFTER A CASE OF TYMPANOPLASTY
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IMAGE 6: AUDIOLOGY WORKSTATION IN ENT OPD
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ANNEXURE - 1V - KEY TO MASTERCHART

GLOSSARY MASTERCHART

SCP Small Central Perforation
MCP Medium Central Perforation
LCP Large Central Perforation
dB Decibel

HL Hearing Loss

M Male

F Female
PTA Pure Tone Audiometry

IP Number In-Patient number
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ANNEXURE —V - MASTER- CHART

IP number  Age (years) Gender Affected Ear  Symptoms Size of Pre- Duration of Graft Post Hearing
duration  perforation operative Surgery uptake operative Gain

(years) PTA (Db HL) (minutes) post PTA (3
surgery

1 1155683 18 F Left 8 mcp 31.66 108 YES 10 21.66
2 1155687 18 F Left 1 mcp 40 135 YES 12 28
3 1139036 30 F Left 05 mcp 40 120 YES 12 28
4 1139653 43 M Left 3 Lep 40 150 YES 18 22
5 1199989 27 F Left 7 Lcp 55 154 YES 20 35
6 1201017 52 F Right 5 Lcp 50 150 YES 28 22
7 1139657 30 F Left 25 mcp 35 124 YES 15 20
8 1153020 29 F Left 2 Lcp 55 155 YES 1833 36.67
9 1158554 35 F Right 05 Lcp 35 130 YES 8 27
10 1185912 25 F Right 1 Lcp 40 140 YES 833 31.67
1 1195449 22 F Left 8 Lcp 45 135 YES 16 29
12 1194714 36 M Left 8 Lep 55 150 YES 24.66 30.33
13 1186547 29 M Right 4 Lcp 55 140 YES 21.33 33.67
14 1186539 40 F Left 7 Lep 50 160 YES 20 30
15 1184433 18 M Left 1 scp 30 100 YES 10 20
16 1200276 37 M Left 2 scp 30 135 YES 17 13
17 1196989 57 F Right 2 scp 36 162 NO 28 8
18 1159950 23 F Right 5 Mmcp 48.33 135 YES 18.66 29.67
19 1184450 24 F Right 4 Lcp 56.66 138 YES 1933 37.32
20 1193425 30 F Left 2 Lcp 50 128 YES 1833 31.67
21 1190740 28 F Left 1 scp 23.33 110 YES 833 15
22 1189873 47 F Right 1 Lcp 56.66 150 NO 4833 833
23 1189102 30 F Left 4 mcp 50 150 YES 24.66 25.34
2 1163839 22 M Right 05 scp 26.66 125 YES 7.33 19.33
25 1190779 24 M Right 0.25 mcp 41.66 150 YES 19 22.66
26 1208371 49 F Left 05 scp 38.33 145 NO 3533 5
27 1193021 20 F Right 10 Lcp 50 150 YES 20 30
28 1198670 63 M Left 1 McP 36.66 140 YES 24.66 1
29 1203597 18 F Left 0.25 scp 25 120 YES 7 18
30 1198524 34 M Left 0.25 Lcp 48 135 YES 16 32
31 1142083 35 F Right 075 McP 40 135 YES 1 28
32 1208347 2 M Left 05 scp 31.66 130 YES 12 19.66
3 1206147 60 F Left 5 Mcp 4833 150 NO 4033 8
34 1205825 39 M Left 075 Mcp 35 125 YES 2 13
35 1205786 47 F Rignt 3 ice 50 130 YES 27.33 22.67
36 1179200 18 F Left 2 Mmcp 46.66 130 NO 3833 833
37 1141286 35 F Right 1 LCP 36.66 160 YES 18.66 18
38 1170927 64 M Right 15 LCcp 55 180 NO 54.33 067
39 1179984 33 F Right 7 LCP 48.33 150 YES 18 30.33
40 1200276 41 M Right 5 MCP 4533 140 YES 36.33 9
a 1192271 2 F Left 3 Lcp 45 150 NO 40 5
a2 1183543 19 M Right 4 LCcp 30 140 NO 25 5
LE] 1176691 46 F Right 5 Lcp 38.33 150 YES 25 1333
L 1196156 53 F Right 2 LCcP 40.66 140 YES 32,66 8
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