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ABSTRACT

The objective of this study was #&ssess the extent of conductive hearing loss @tioel to different sizes and sites of
simple central tympanic membrane perforations. T8 cases attending ENT OPD, BPKIHS during peabApril 2003

to Mar 2004 without any discrimination of sex, racel religion were taken for the cross sectionaspective study. Dry,
clean central tympanic membrane perforations duatmus causes like chronic suppurative otitis iaemibotympanic,
post acute suppurative otitis media residual pations or simple traumatic perforations with cortdechearing loss and
without preexisting hearing loss were clinicoaudgitally evaluated and analyzed. Hearing loss wasd to be directly
proportional to the size of perforation irrespeetinf their cause, which was statistically significaHearing loss in the
study was found to range from negligible to 53dB=@W¥, perforations involving posterioinferior quadt were found to
have maximum hearing loss.
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INTRODUCTION

Tympanic membrane(TM) perforation is a conditioncdé as the evolution of human specids.is one of the most
common causes of hearing impairment. Infectionhes pirinciple cause of TM perforation. It may be tacar chronic.

Perforations due to acute infections usually hiembated timely. Perforation of TM is frequent nifastation of injury and

may be due instrumentation injuries such as eaingchabits, probing, syringing, post ventilatiarbé insertion etc. and
with compression forces such as in slapping, divimgad injuries, blast injuries etc. Most of theseforations cause
conductive hearing loss except some due to headyjriplast injuries etc. may cause inner ear inpmg SNHL. Majority

of post acute infection and traumatic tympanic memb perforations however heal spontaneously dr wonservative
treatment.

The perforation as stated generally involves pansd, however can involve both pars tensa and fl@adda or pars
flaccida alone. Pars flaccida perforations are &ismwvn as attic perforations. Again if the perfavas cross the annulus
they are called marginal perforations. In case 8O generally the pars tensa perforations withcingaanulus ring are
called the tubotympanic type and the ones involatig or annulus ring are called atticoantral ase which may or may
not be occluded by cholesteatoma, granulationdissud may be associated with osteitis. Therefoeshearing assessment
in such perforations (e.g. attic, marginal, totally not correlate directly with the progressiordisfeasé:* The pars tensa
(central) perforations on the other hand can beebassessed are morphologically classified ariytriay the demarcation
with the vertical line passing through the handle of malland the horizontal on passing perpendicularlyh®ftrst line
through umbo into: (a) Anteriosuperior (b) Anténferior (c) Posteriosuperior (d) Posterioinfefior

According to size of the perforation, these asssified as: (a) Pin hole (1-2mm) (b) Small (arealving one
guadrant) (c) Medium (area involving 2-3 quadra(dy).arge (subtotal)

In general, larger the perforation, the greaténéshearing impairment, but this relationship is canstant and consistent in
clinical practicé® Thus, the aim of the study is to correlate thentjtative hearing impairment in relation to the
morphology of the central TM perforation.

Level of hearing can be divided into normal to Imgrmpairment in progressive order into minimalildn moderate,
moderately severe, severe and profound hearing loss

MATERIALSAND METHODS

Total of 100 cases attending ENT OPD, BPKIHS dyone year period from April 2003 to March 2004 evexken up for
the study. All the cases taken up for the studyewsy clean central TM perforations due to CSOMstylmpanic, post
residual perforations ASOM and simple traumaticfgretions of age group 10-40 years. This was tlessisectional
prospective study and was carried out without asgramination of sex, race and religion.

Perforations with preexisting or congenital heariogs and SNHL were not taken up for the study.il&ry, those with
atticoantral diseases and actively discharging ear® excluded. Each ear was taken as a case. itgaacwere put
between 10-40 years because younger children nialyenable to understand the instruction during ihgaassessment and
in older group, presbyacusis itself may affectékact assessment of hearing loss, hence excludkd study.



After taking history, thorough otoscopic examinataf ear were carried out to ascertain that théopation was central and
dry in addition to exclude the presence of chotestas, granulation tissues, osteitis etc. If thes e@ere discharging
actively, they were treated accordingly i.e. byoarse of antibiotics and/or decongestants for Ze@eriod and reassessed
if they did fit into the inclusion criteria.

Tuning fork tests (Weber’s and Rinne’s) were caroeit with 512 Hz forks in most instances whichegi\Rinne negative
in conductive deafness of > than 25dB. 1024 andH256rks were used wherever necessary. Weber &esidane to detect
the better hearing cochlea or the side where ikarenductive component of hearing Idss.

Similarly Pure Tone Audiometry (PTA) was carried sueach case to confirm that the hearing lossaf@®nductive type

and to determine its extent. PTA was done by amp#i0 model, audiometer in a sound proof room lgy ghme

audiologist.

X-rays of mastoid bones-Towne’s and Lateral-Obligieavs were done in selected cases to rule owoattiral diseases
and temporal bone fractures in some traumatic cases

The data analysis was carried out using SPSS vetfi®. The p value <0.05 was considered statilstis@nificant.

RESULTS

Study population: Out of 100 patients, which 84.0% patients fell un8@ years group i.e.45.0% of cases were between
10-20 years and 39.0% cases were of 21-30 yeageofRest 16.0% fell into age 31-40 years age egggAgain, 55.0%
cases were males and 45.0% being females.

Cause of perforations: Eighty five percent of the tympanic membrane peations were due to CSOM. This was followed
by trauma and ASOM in 8.0% and 7.0% cases resmgtiv

All cases observed in the study had CdHL irrespeatf cause of perforation.

Hearing loss according to site of perforation: In frequencies <2000Hz,out of total 64cases invgvposterioinferior
guadrants 50.0% had mild, 39.0% had moderate aidd had minimal hearing loss.

Similarly, in 62 cases of perforations involvingtemoinferior quadrant 50.0% cases had mild, 29124 moderate and
21.0% had minimal hearing loss.

Again out of 28 cases involving posteriosuperioadnants, 78.0% cases had moderate, and both tkdeamil minimal
hearing loss were noted in 11.0% cases each.

In 24 cases involving anteriosuperior quadrant, @%b moderate and 25.0% each had mild and miniesiryg loss.

However, out of 14 cases of perforations involvatigd quadrants, 12 had moderate and 2 had mildwadive hearing loss
with no any cases with minimal hearing loss (Tald¢The differences were statistically significgnt0.05).

In higher frequencies, overall hearing loss was iesll cases (Table-1b).
The differences were statistically significant (p3%).

Hearing loss according to size of perforation: Table-2a. shows all pinpoint perforations were seemave minimal
hearing loss. Of all 47 small perforations, 53.086 Iminimal, 38.0% had mild and only 9.0% had moiehearing loss.
Similarly, out of 34 medium sized perforations, 8. and 44.0% had mild and moderate hearing losssgectively.
Again, among 14 large perforations, 71.0% had naideaind 22.0% had mild hearing loss. The obsenstreere all in
speech frequency<2000Hz. The differences weresstatiy significant (p<0.05).

In higher frequencies too, hearing loss is propaogl to the size of perforation but overall heariengel was better than in
lower frequencies as shown in table 2b. The diffees were statistically significant (p<0.05).

DISCUSSION

Tympanic membrane perforation, worldwide is a vegynmon disease either due to sepsis or trauma a@dobthe
common reasons of hearing impairment. It is estxhahat at least 2f3of the world population of persons with disabling
hearing impairment reside in developing countfits.Nepal too 6.5% of male and 3.5% female have sdewree of
hearing loss.So the proper examination and diagnosis of specifuse of hearing impairment with available resesican
be vital for timely prevention and control of deeds.

Hearing loss in relation with size of perforation: In general, larger the perforation greater the ihgampairment. Austin
reported this in 1978 in his study in sound coniducof the diseased ears. In the study, he had amedsuch findings with
those of others and with the experimental anirfaRerforation size was found to be most importarterdeination of



hearing loss by Voss Sé& al in their various series in 2001 They mentioned that the volume of middle ear space
combined with the tympanic cavity and mastoid alume is also an important parameter that detertfiseamount of
hearing loss caused by perforation. Thus the sntakemiddle ear air space volume results in grestebone gap.

Bergeret al in 1997 carried out a prospective study if heatogg in 120 cases with non explosive blast injdmyin%
years period. They also found that the severityomiductive hearing loss to be proportionate withgize of perforatiofi:

In present study hearing loss was found to be tirgroportional to the size of perforation, whighconsistent with all

above studies. In total, 14 cases were found te hange perforation with conductive hearing los#8fdB on average,
while 34 medium, 47 small and 5 pinpoint perforasidnad 35dB, 24dB and 18 dB hearing loss on aveespectively in

speech frequencies i.e. below 2000Hz. This caexip&ined as the larger perforations result lossiofe middle ear and
mastoid volume and there is more chances of dimimsthe phase effect as the perforation size asgg due to direct
exposure of sound pressure to the round and oveldomis. However, Saeed and Ghadami in a series3opasents (1987-
92) found122 having large perforation with averageductive hearing loss 25.3 dB, 21 medium sizetbpaion with 19.2

dB and 40 small perforation with 11,35 dB heariogsl In their study surprisingly the number of é&apgrforations is quite
high and the hearing loss in their observatiorhisas to be significantly low, though hearing lossproportionate to the
size of perforation$

Range of hearing loss in uncomplicated central perforations: In study carried out by Merchaet al(1997), the a-b gaps
associated with tympanic membrane perforation eage from 0-40°Likewise J. Lavy and friends in their too foundttha
central tympanic membrane perforations, the augiokhowing a 30-40dB a-b gafClinical analysis of 145 patients with
chronic supporative otitis media with central tymgamembrane perforation and intact mobile occicel@ain was done
pre and postoperatively by Durko and friefid$n perforations involving posterioinferior quadtathe mean conductive
deficit up to 30 dB was observed while in rest ehttal perforation average of 20 dB conductive ingaloss was found
before the surgery. Hearing loss in tympanic membrane perforationbeadepending upon perforation size and size of
middle ear space volume was found by Voss in 20@hey also concluded that the loss of shieldingafin tympanic
membrane perforation with the increase in acousiipling due to above effects and maximum condeatifect that can
result will be up to 40-50 dB. Mc.Ardlet al also showed that perforation of the tympanic memeércauses hearing loss
that can range from negligible to 50 dB. They as=aithat the primary mechanism of conductive hediosg caused by a
perforatioggbeing a reduction in occicular couplicgused by a loss in sound pressure differencesadhe tympanic
membrane:

The present study also shows the conductive heéoasgin central tympanic membrane can range fregligible to 50dB
range except in two cases with hearing loss 558mdB which was found in long standing chronic saurpfive otitis media
with large perforations. The extent of hearing ltwssuch extent can be explained by one or motheofollowing effects:
First, diminished surface of the tympanic membranevhich sound pressure is exerted, causing difredigxcursions of
ossicular chain. Secondly diminished middle ear avastoid air volume. Thirdly, sound vibrations r@ag both the
windows without dampening effect of the intact tyanjz membrane. The result was consistent with shydyosset af®
and Mc. Ardle and friend.

Hearing loss in relation to site of perforations: One hundred forty five cases of chronic suppuratittes media with
central perforations and intact, mobile ossiclesendinically analyzed by Durket al'® Hearing loss in perforations
involving posterioinferior quadrant was found to tygto 30 dB while in rest of central perforationser@ge of 20 dB
conductive hearing loss was found. Bergeal in the same year in his study over 120 casesfalsad of all locations,
perforations involving the posterioinferior quadraifi the ear drum were associated with largestgain® Audiometric
assessment revealed that none of the patientgediffiee ossicular chain damage. Likewise, postgmoforations having
greater hearing loss than anterior ones were regdsl Yung MW (1983) in the study of 100 caSesdmed and friends in
1979 studied 70 cases with similar results. Theg abted that marginal and malleolar perforaticangrig greater hearing
loss than that of similar sized central and nonlenddr perforation$

In present study out of 100 cases, 64 cases im@lposterioinferior quadrant, 50.0% cases had nabel€l-53 dB
conductive hearing loss and in remaining case€9%925cases) had mild-26-40 dB and 11.0% (7cases$)ntinmal-16-
25dB hearing loss. When the perforations overlmsnd window in posterioinferior quadrant the hydiaadvantage
produced by tympanic membrane on oval window disapg so that sound reaches both the windows mides® at the
same time with equal force and at nearly equal.tinfe resultant cancellation of the vibratory moeeainof the cochlear
fluid column produces the maximum hearing loss pleskin even small perforations overlying posterierior quadrant.
The result in the study is consistent with all adstudies in frequencies below 2000Hz. However eébsl (2001) in their
study do not agree the notion that the locationth&f perforation should not influence the resultimgaring loss in
contradiction to all previous studisTheir result is questionable because the perfmatiocated in posterioinferior
guadrant has been proved to result loss in so@mdrmission and magnitude and phase of the sousdyses acting at the
oval window and round window in various previouscses.

Hearing loss was found to be directly proportiot@lthe size of perforation irrespective of theirusa, which was
statistically significant. Conductive hearing lossthe study was found to range from negligible5® dB. Overall,
perforations involving posterioinferior quadrantresdound to have maximum hearing loss. At frequesdielow 2000Hz,



the hearing losses were found to be more by 10B.%rdaverage in comparison to 2000- 6000Hz, whichtatistically
significant.
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Table-1(a): Hearing loss according to site of perforation (<2000H2z)

Al-Anterioinferior, Pl-Posterioinferior, AS-Anteriosuperior, PS-Posteriosuperior, All4-All 4 Quadrants

Site PTA Total
16-25dB 26-40dB 41-55dB

Al 11 11 1 23
Pl 6 12 2 20
Pl, Al 1 14 4 19
All 4 - 2 12 14
Pl, PS - 1 8 9
AS 5 1 - 6
PS 2 - 1 3
AS Al - 3 - 3
PS, PI Al 1 1
PSASAI |1 - - 1
AlLASPI |- 1 - 1
Total 26 45 29 100




Table-1(b): Hearing loss according to site of perforation (2000-6000H z)

Site PTA Total
16-25dB 26-40dB 41-55dB
Al 1/ 6 - 23
Pl 16 2 2 20
PlLAI 8 10 1 19
All 4 - 2 12 14
PI,PS - 3 6 9
AS 6 - - 6
PS 2 - 1 3
ASAI - 3 - 3
PS,PI Al - - 1 1
PSASAI - - 1
Al ,ASPI - 1 - 1
Total 50 29 21 100

Al-Anterioinferior, Pl-Posterioinferior, AS-Anteriosuperior, PS-Posteriosuperior, All4-All 4 Quadrants

Table-2(a): Hearing loss according to size of pations (<2000Hz)

PTA

Size 16-25dB 26-40dB 41-55dB Tou
Small 25 18 4 47
Medium 1 18 15 34
Large 1 3 10 14
Pin Point 5 - - 5
Total 32 39 29 100

Table-2(b): Hearing loss according to size of perforations (26000HZz)

PTA (2000-6000H 2)

Size 16-25dB 26-40dB 41-55dB Tou
Small 36 8 3 47
Medium 7 17 10 34
Large 2 4 8 14
Pin Point 5 - - 5
Total 50 29 21 100

Fig. Endoscopic pictures showing small, medium andelaiged central tympanic membrane perforations







