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Pesume

Bosen: Ilepdopanmjata Ha YIIHOTO TaraH4e
MPUMapHO PE3YITUPA O] HHPEKIIUN Ha CPEITHO-
TO YBO, Tpayma WU jaTporeHu npudauHud. [lep-
(doparyjaTa TpeAU3BUKYBa KOHJYKTHBHA pe-
JYKIIMja Ha CIyXOT CO HaMallyBame Ha MOBPIIIH-
HaTa Koja € JIOCTallHa 3a NpeHEeCyBamke Ha 3BY-
KOT KOH OCHUKYJIapHUOT CHHIIHP.

Hea: Lenrta Oeure 1a ce aHaTU3MpaaT KapakTe-
pUcTHKUTE Ha mepdopaluuTe Ha YITHOTO Ta-
MaH4Ye BO pelialyja co peAyKirjaTa Ha CIIyXOT H
Jla ce OJpeAH THUIIOT U CTENCHOT Ha PEAYKIIHja
Ha CITyXOT.

Marepujaia u meroau: I'u aHanusupaBMe ay-
JUOMETPUCKUTE, OTOCKOICKHTE HAOAW W  lLie-
JIOCHUTE CICUWjATUCTUYKA H3BemTan on 218
nanuenty, 114 mamku (52,3%) u 104 xencku
(47,7%), na Bo3pact ox 9 no 75 ronunu (cpen-
Ha Bo3pacT 47,9 ronuHU), MperjiejaHd BO Tie-
puonot on HoemBpHu 2012 go oxtomBpu 2015
roguHa. 3a CTAaTUCTUYKA aHaJM3a Ha MOJATOLH-
T€ TO KOPUCTEBME XH-KBaJpaT TECTOT CO HUBO
Ha 3Ha4dajHoCT p<0,05.

MEDICAL TREATMENT

CORRELATION BETWEEN TYMPANIC
MEMBRANE PERFORATION AND HEARING
LOSS

Lidija RISTOVSKA'
Zora JACHOVA?
Rade FILIPOVSKI!
Nikica ATANASOVA?

1 City General Hospital “8 September”, Department of
Otorhinolaryngology, Division of Audiology, Skopje,
Republic of Macedonia

2University “Ss Cyril and Methodius”, Faculty of
Philosophy, Institute of Special Education and
Rehabilitation, Skopje, Republic of Macedonia

Recived: 30.11.2015
Accepted: 19.01.2016
Original Article

Abstract

Introduction: Perforation of the tympanic
membrane primarily results from middle ear
infections, trauma or iatrogenic causes. The
perforation causes conductive hearing loss by
reducing the surface area available for sound
transmission to the ossicular chain.

Objective: The objective was to analyze the
characteristics  of  tympanic  membrane
perforations in relation to hearing loss and to
determine the type and degree of hearing loss.
Materials and methods: We analyzed
audiometric, otoscopic findings and medical
reports of 218 patients, 114 males (52.3%) and
104 females (47.7%), aged 9 to 75 years (mean
age of 47.9 years), examined during the period
of November 2012 to October 2015. For
statistical data analysis we used Chi-square test
with level of significance p<0.05.
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MEAVUMHCKN TPETMAH

Pesyaratu: Hajromem Opoj on mnanueHTUTE
nmaa yHmiarepaaau nepdopamuu (89%) co
MpeIOMHHAIja Ha JECHOTO YBO M MHBOJIBHpPA-
B Ha IBa KBajpaHTu of pars tensa (37,2%).
Cpennara BpemHOCT Ha BO3IYIIHO-KOCKEHHOT
npouen 6eme 23,9 dB. Bo3aymHo-KOCKEHHOT
mporien Oernre HajroyieM Ha (pekBeHjara 250
Hz. Hajromem 6poj ox mammentute (73,1%)
“Maa MelIaHa peaykiuja Ha ciyxot (p=0,032)
W IIpoceyeH mpar Ha ciayx ox 21 mo 40 dB.
3akaydok: CpenHaTa BpeAHOCT Ha BO3AYIIHO-
KOCKEHHOT TIPOIICTl € HajrojieMa Ha HUCKHTE
(bpeKBeHIMH | omara co pacToT Ha (PPEKBEHIIH-
jata. I'onmemuHara Ha nepgopanujata UMa BIH-
jaHme Ha penyknujara Ha ciayxor. CpenHara
BPEIHOCT Ha BO3YIIHO-KOCKEHHOT HPOIEN ce
3rojieMyBa cO 3rojieMyBame Ha nepdopanujara.
Hema ronema paszmuka momery BO3IYIIHO-KOC-
KEHHOT TpOLEeIN Kaj MOCTePHOPHHUTE HACIPOTH
aHTEpHOPHHTE Nepoparum.

Knyunu 360posu: pedykyuja na cryxom, nep-
dopayuja, ywno mananue

Bosed

VIIHOTO TamaHye ce COCTOM O]l JIBa Jielia: pars
tensa, kaje MITO HACTaHyBaaT HajroJIeM Opoj o1
nepdopanuute u pars flaccida (1). Ilepdoparu-
jaTa Ha YIIHOTO TamaH4e MPUMAapHO PE3yJITHUpa
ol MHPEKIWH Ha CPEIAHOTO YBO, TpayMma MU
jatporeHrd mpuuruHU (2). XpOHUYHHUOT OTHUTHC
MeIua THUIMYHO IPEIU3BUKYyBa XPOHWYHA IIy-
pYJIEHTHA CEKpelnrja Hu3 neppoprUpaHOTO YITHO
tanande. VcTo Taka MoXke a Ouae acoIMpaH
co xozecreatoM (3). CioHTaHaTa mepdopanuja
Ha YIIHOTO TallaH4€ 3a BpEMC Ha aKyTCH OTUTHUC
Menua e ucro taka decta (4). Tpaymarckute
nepdopaliy Ha yITHOTO TallaH4e MOXKE Ja Hac-
TaHaT MPU HE3TrOJU Ha BOJa, 0apOTpayMH, eKc-
IUTO3UH, TICHETPAHTHH MOBpPENU Wi (PpakTypu
Ha TeMmopanHata Kocka. Ilepdopanuure Ha
VITHOTO TamaH4e NpeAn3BUKYBaaT peayKIHja
Ha CIyXOT CO HaMaJyBamke Ha IMOBPIIMHATA KOja
€ JOCTaliHa 3a IPCHECYBamhe Ha 3BYKOT KOH
ocukymnapHuoT cuHpmp (5). Tue moxe nma pe-
3yITHpaaT cO KOHAYKTUBHA PEOYyKIHUja HA CIy-
XOT BO oricer on HezHauutenHa no 50 dB (6).
Co3HaHHETO JieKa NPU XPOHHYHA CeKpeluja ce
MojaByBa CEH30pWHEBPAHA peAyKIIMja Ha CIIy-
XOT € oJ1 MoHOB aaTyM. OBaa ceH30pHHEBPATHA
peAyKIja Ha CIYXOT € Ha BUCOKHUTE (DPEKBEH-
UM U Ce CMETa JIeKa Pe3yNTHpa o IMPeMUH Ha
0aKTEPUCKUTE TOKCHHU HU3 MeMOpaHaTa Ha OK-
pYyIIIOTO TIpo30pye KoH koxJeata (7).

Results: Most of the patients had unilateral
perforations (89%) with right ear predominance
and involvement of two quadrants of pars tensa
(37.2%). Mean air-bone gap was 23.9 dB. The
largest air-bone gap was at frequency of 250 Hz.
Most of the patients (73.1%) had mixed hearing
loss (p=0.032), and average hearing thresholds
from 21 to 40 dB.

Conclusion: Mean air-bone gap is largest at the
lower frequencies, and decreases as frequency
increases. Size of the perforation has effect on
hearing loss. Mean air-bone gap increases with
increasing size of the perforation. There is no
big difference between the mean air-bone gap in
posterior versus anterior perforations.

Keywords: hearing loss, perforation, tympanic
membrane

Introduction

Tympanic membrane consists of two parts: pars
tensa, where majority of perforations occur, and
pars flaccida (1). Perforation of the tympanic
membrane primarily results from middle ear
infections, trauma or iatrogenic causes (2).
Chronic otitis media typically causes chronic
purulent drainage through a perforated tympanic
membrane. It can also be associated with
cholesteatoma (3).Spontaneous rupture of the
tympanic membrane during episodes of acute
otitis media is also common (4). Traumatic
perforations of the tympanic membrane can
occur because of water accidents, barotraumas,
explosions, penetrating injury, or temporal bone
fractures. Perforations of the tympanic
membrane cause hearing loss by reducing the
surface area available for sound transmission to
the ossicular chain (5). They can result in a
conductive hearing loss that ranges from
negligible to 50 dB (6). More recently the
occurrence of sensorineural hearing loss in
chronic discharging ears has been recognized.
This sensorineural hearing loss is in the high
frequencies and is thought to result from
passage of bacterial toxins across the round
window membrane to cochlea (7).

HEDEKTOJIOIIKA TEOPHJA U IIPAKTHKA 2016; 17(1-2):36-49
DOI: 10.19057/jser.2016.2

37



MEDICAL TREATMENT

Penykiujara Ha cioyxoT kaj nepdoparujara Ha
YIIHOTO TallaH4e € BO peJiallija co roJeMHHaTa
Ha repdopanrjata U CTEIIEHOT Ha THEyMaTH3a-
1Mja Ha cpegHoTo yBO U Mactoumute (8). Hduc-
KyTaOWJIHO € Jalu JioKanujaTa Ha mnepdoparu-
jara uMa BIIMjaHHE BP3 peAyKIHjaTa Ha CIIYXOT.
upoko npudareHo KIMHUYKO TICTUIITE Oe-
nre ieka mepdopanuuTe Hall PErMOHOT HA OK-
pyIIIOTO Tpo3opye (Ha mp. mocTepo-uHbepHo-
pPeH KBaJIpaHT) pe3yITHpaaT co CHTHU(PUKAHTHO
HorojieMa penykiyja Ha CIyXOT BO OJHOC Ha
anTepuopHuTe niepdoparuu (6).

[lepdopanmuTe Kako pe3ynTar Ha aKyTeH OTH-
THC MeJa U TpayMma CIOHTaHO 3apacHyBaaT BO
HajrosieM O0poj o ciyuaute (9). [lepdopanuure
IITO HEMa CIIOHTAaHO Ja 3apacHaT MoOxKeOu ke
Tpeba XUpPYpLIKH Jla ce penapupaar, 0coOeHO
aKo Ce acOLMpaHW CO PEKYpPeHTHH HH(EKINU
Wik peayknmja Ha ciayXxoT (10). PekoHcTpyk-
[MjaTa MOXXe Jja BKIIyYH 3eMare Ha aBTOJIOTHU
rpa¢t Matepujanu (11).

Lenra Ha BcTpakyBameTO OelIe 1a ce aHaJI3H-
paar KapaKTepUCTHKHUTE Ha Tepdoparunute Ha
VIIHOTO TamaH4ye BO peialdja co peayKuujaTa
Ha CIyXOT U J1a C€ OJIPEIH THIIOT U CTEIICHOT Ha
pEeayKIHja Ha CITyXOT.

Mamepujan u memodu

OBaa peTpoCIEeKTHBHA CTYAMja BKIIydyBa IpH-
Mepok on 218 manuentw, 114 mamku (52,3%) u
104 sxencku (47,7%), Ha Bo3pact ox 9 mo 75 ro-
IUHYU, Tperienand Ha OIAenoT 3a OTOpHHOMA-
puHrosoryja, I'pancka ommra 6onHuna ,,8 Cer-
temBpu‘, Ckormje, Penyonuka Makenonuja, Bo
nepuosioT o1 HoemBpu 2012 mo oxtomepu 2015
roguHa. Kpureprymu Ha BKIydyBame Oea: mpu-
CyCTBO Ha mnepdopalyja Ha YITHOTO TallaH4de BO
pars tensa U ayIauoJionIka eBaryandja. Kaj ciy-
YanuTC Ha XpPOHUYECH OTUTHC MEAHA, BKIIYYCHHU
Oca caMo TAIMCHTUTE CO WHAKTHBHA (a3a Ha
3ab0yBameTo, 0e3 cekpenrja BO MOMEHTOT Ha
npernenot. [larpeHTuTe co aTUKOAHTPAIHO 3a-
OonyBame M OlEpalMyd Ha CPEeJHOTO YBO (Ha
npuUMep, paJuKaTHa TpEaHalrja Ha TeMIIOpa-
HaTa Kocka) Oca wckiydeHu. ['m aHanusupaBMme
ayJIMOMETPUCKUTE, OTOCKOIICKUTE HAOIH H IIe-
JOCHHUTE CHEHUjATUCTUYKH W3BEIITad OX Ta-
mueHTHTe. ToHaNHATa JHMUHAPHA ayTUOMET-
puja Oeme usBeneHa co Bell Plus aynnomerap
(Inventis, Utanuja) u cynpa-aypajaHu CIIyIiaji-
ku Telephonics TDH-39 Bo ,,TuBka KabOuHA“.
[Tparot Ha ciyxoT Oemre oapeneH Ha CICTHUTE
¢pexsenum: 125, 250, 500, 1000, 2000, 4000

Hearing loss in tympanic membrane perforation
is related to the size of perforation and the
degree of middle ear and mastoid pneu-
matization (8). Whether location of the perfo-
ration had effect on hearing loss is debatable.
Widely held clinical view was that perforations
over the region of the round window (i.e.,
postero-inferior quadrant) result in significantly
greater hearing loss than anterior perforations
(6).

Perforations as a result of acute otitis media and
trauma heal spontaneously in the majority of
cases (9). Perforations that do not heal
spontaneously may require surgical repair,
particularly when associated with recurrent
infections or hearing loss (10). The recon-
struction may involve the harvesting autologous
graft materials (11).

The aim of the study was to analyzethe chara-
cteristics of tympanic membrane perforations in
relation to hearing loss and to determine the
type and degree ofhearing loss.

Materials and Methods

This retrospective study included a sample of
218 patients, 114 males (52.3%) and 104
females (47.7%), aged 9 to 75 years, examined
at the Department of Otorhinolaryngology, City
General Hospital “8 September”, Skopje,
Republic of Macedonia, during the period of
November 2012 to October 2015. Inclusion
criteria were presence of tympanic membrane
perforation in pars tensa and audiological
evaluation. In cases of chronic otitis media, only
patients with inactive stage of the disease were
included, without discharge at the moment of
examination. Patients with atticoantral disease
and middle ear surgeries (i.e., radical
trepanation of the temporal bone) were
excluded. We analyzed audiometric, otoscopic
findings and medical reports of the patients.
Pure-tone audiometry was performed with Bell
Plus audiometer (Inventis, Italy) and supra-aural
headphones Telephonics TDH-39 in sound
proof booth. Hearing threshold was determined
at following frequencies: 125, 250, 500, 1000,
2000, 4000, and 8000 Hz. Normal hearing was
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u 8000 Hz. Ypenuuot ciayx Oemte nehpuHUpaH
Kako mpar Ha ciyx <20 dB HuBO Ha ciyx Ha
aymuoMeTpuckute ¢ppekBernnu ox 250 no 8000
Hz. 3a crarucriuka aHanW3a Ha IIOJATOLUTE
KOPHCTEH € XU-KBa/IpaT TECTOT CO HUBO HA 3Ha-
yajaocT p<0,05. bpoj Ha MPOTOKON 3a ETUYKO
onobpenue: 4709/2015.

Pe3ynmamu

BkynHuoT 6poj Ha MAIlMEeHTH BKIYYEHH BO Ha-
mrata cryauja Oemre 218, 114 mamku (52,3%) u
104 xencku (47,7%), Ha Bo3pact ox 9 mo 75 ro-
nuHU (cpenHa Bo3pact 47,9 roqunn). JlBaecet u
YeTUPU TAIMEHTH WMaa OWiaTepatHd Iep-
(doparuu ¥ BKyIHO 242 yImIM TH HWCIOJHH]jA
KpUTEpUYyMHUTE 3a BKIydyBame. CemyMHaeceT
nmareHT 6ea moMiany o 18 roguam (cpemaHa
Bo3pact 12,8 rogunn). [Ipukakana e TucTpuoy-
nyjata Ha nepdopauuute cropen adexkTupaHo-
TO yBO (Tabena 1).

Tao6ena 1. Jucmpubyyuja na nepgopayuume
cnopeo agexmuparomo y8o

defined as thresholds <20 dB hearing level (HL)
at audiometric frequencies from 250 to 8000
Hz. For statistical data analysis we used Chi-
square test with level of significance p<0.05.
Protocol number of Ethical approval: 4709/
2015.

Results

The total number of patients surveyed in our
study was 218, 114 males (52.3%) and 104
females (47.7%), aged 9 to 75 years (mean age
of 47.9 years). Twenty-four patients had
bilateral perforations and total of 242 ears met
the inclusion criteria. Seventeen patients were
younger than 18 years (mean age of 12.8 years).
Distribution of perforations according to
affected ear was displayed (Table 1).

Table 1. Distribution of perforations according to
affected ear

Adexrupano yBo / Affected ear Marku / Males XKencku / Females Bkymxo / Total
No % No % No %
JHecuo yBo / Right ear 54 24.8 51 234 105 48.2
Jleso yBo / Left ear 46 21.1 43 19.7 89 40.8
Bunarepanuu / Bilateral 14 6.4 10 4.6 24 11
p=0.82 *
Bkymuo / Total 114 52.3 104 47.7 218 100

* xu-kBazapar tect / Chi-square test

Hajronem Opoj on manueHTUTEe MMaa yHHIIATe-
panHu nep¢opaluy co MpeJoMHHAIMja Ha JIec-
HOTO YBO (48,2%), HO HeMa cUTHH(UKAHTHA
pasiuka BO JUCTpHOyIHjaTa Ha mepdopannuuTe
cniopen adexktupanoTo yBo u mosot (y*=0,396,
df=2, p=0,82). Bxynuo 194 marent (89%)
uMaa yHmiateparau nepdopanuu, 100 mamku
(45,9%) u 94 xencku (43,1%). Bunarepanaute
nepdopannu Oea MPUCYTHH Kaj 24 TalUCHTH
(11%), 14 mamxu (6,4%) u 10 xencku (4,6%).
HecHoro yBo Geme apextupano Bo 129 ciaydaun
(53,3%), 68 mepdopamuu (28,1%) Oea xaj
Mamkute u 61 (25,2%) Oea Kkaj >KEHCKHUTE.
JleBoTo yBO Oeme adextupano Bo 113 cimydan
(46,7%), 60 mepdopammu (24,8%) Oea kKaj
Mamkute 1 53 (21,9%) kaj sxeHCKuUTE.

AnHanusupan Oelle eTHONOMKHOT TpodHI Ha
nepdoparmure. Kaj 209 cmygan (86,4%) mna-
LMEHTUTE UMaa UH(PEKIMU Ha CPEAHOTO yBO, 198
(81,8%) xpornuen orutuc meaua u 11 (4,5%)
aKyTeH OTHTHC Menua. JlBaeceT maIMeHTH
(8,3%) wumaa Tpaymarckm mnepdopanu Ha
ymHoTo Tananye. Kaj 10 cimydan ox HuB, niepdo-

Most of the patients had unilateral perforations
with right ear predominance (48.2%), but there
is no significant difference in distribution of the
perforations according to affected ear and the
gender (¥?>=0.396, df=2, p=0.82). A total of 194
patients (89%) had unilateral perforations, 100
males (45.9%), and 94 females (43.1%).
Bilateral perforations were present in 24
patients (11%), 14 males (6.4%), and 10
females (4.6%). Right ear was affected in 129
cases (53.3%), 68 perforations (28.1%) were in
males, and 61 (25.2%) were in females. Left ear
was affected in 113 cases (46.7%), 60
perforations (24.8%) were in males, and 53
(21.9%) in females.

An etiological profile of the perforations was
analyzed. In total of 209 cases (86.4%) the
patients had middle ear infections, 198 (81.8%)
chronic otitis media and 11 (4.5%) acute otitis
media. Twenty patients (8.3%) had traumatic
tympanic membrane perforations. In ten cases
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pamujaTa Owmna MpeAW3BUKAHA Off yHap MHPEKY
yBOTO (HAaCWJICTBO), BO TI€T CIIy4al IIOBpeIa CO
CTalmvviba, BO JBa Cily4ad MalHeHTUTe Owuie
HEHAMEPHO YIPEHH, €lIeH MAalMeHT uMai Onact
HoBpe/a, eaHa epopalyja HacTaHasa 3a Bpeme
Ha IUTMBabe U HypKarbe U eJHa Iepdoparuja mo
maj Ha Mpa3 Ha yiuna. EanHaeceT manmeHTd
(4,5%) mmaa mepdopanuy Kou HacTaHae Tpen
MHOT'Y TOJUHU CO Hemo3Harta etnonoruja. Camo
mBe mepdopammu (0,8%) Oea jarporenm, mo
[OCTAByBalkhe¢ Ha BEHTWIAIMOHU IIEBYMEbA BO
2003 roguna (cruka 1).

Cauxa 1. Emuonozuja na nepgpopayuume Ha
VULHOMO mananie

from them, the perforation was caused by open-
handed slap across the ear (violence), in five
cases injury with cotton swabs, in two cases
patients were accidentally slapped, one patient
had blast injury, one perforation occurred during
swimming and diving, and one perforation after
fall on ice on street. Eleven patients (4.5%) had
perforations occurred many years ago with
unknown etiology. Only two perforations
(0.8%) were iatrogenic, after tympanostomy
tubes placement in 2003 (Figure 1).

Figure 1. Etiology of tympanic membrane
perforations

4.5% 0.8%

8.3%

86.4%

Ja mpukaxxaBMe Jokanujata Ha nepdopanuuTe
BO pars tensa KBaIpaHTUTE: aHTEPOCYNEPUOPEH
(AC), anTepoundepuoper (AU), mocrepocyme-
puopen (IIC), m mocrepoundepuopen (ITN)
KBazgpaHT (Tabena 2). Pars tensa e momeneH co
[pTakbe HA WMAarMHApHA BEPTHKAIHA IUHUja
npeky manubrium Ha maleus ¥ XOpH30HTAIHA
JWHHja Ha HUBO HAa Umbo, KOjallTo ¢ HopMaHa
BO OJTHOC Ha IPETXOJIHATA.

Crnopen ronemunara nepgoparmure 6ea moperne-
HH BO YETUPH IPYNH: Maju Hepoparnu, TOKOI-
Ky caMo eJleH KBaJIpaHT o] pars tensa Oeie UH-
BOJIBHPAH BO mepdopaiujaTa, CpeaHu, JOKOIKY
B KBaJpaHTH Oea WHBOJIBUPAHU, TOJIEMU
nepdopaliy, ako Tpu KBajpaHTU Oea MHBOJIBU-
paHH, W CYyNTOTaJHH, aKO CHTe YeTUPU KBa-
JPaHTH O] pars tensa Oea HHBOJIBUPAHH.

® UHdekumu Ha cpeaHo yso/Middle
ear infections

Tpayma/Trauma

Heno3Hata etuonorunja/Unknown
etiology

W JaTporeHu npuunHu/latrogenic
causes

We displayed the location of the perforations in
pars tensa quadrants: antero-superior (AS),
antero-inferior (Al), postero-superior (PS), and
postero-inferior (Pl) quadrant (Table 2). Pars
tensa was divided by drawing of an imaginary
vertical line through the handle of the malleus
and a horizontal line at the level of the umbo
which is perpendicular to the previous one.
According to the size, the perforations were
divided into four groups: small perforations, if
only one quadrant of pars tensa was involved in
perforation, medium, if two quadrants were
involved, large perforations, if three quadrants
were involved, and subtotal, if all four quadrants
of pars tensa were involved.
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Ta6ena 2. Husonsupanocm na keadpanmume 00
pars tensa 8o nepgopayujama na YuHomo mananie

Table 2. Involvement of pars tensa quadrants in
tympanic membrane perforation

Ksanpanr / Mamku / Males XKencku / Females Bkynso / Total
Quadrant No % No % No %
AC/AS 9 3.7 8 3.3 17 7
A/ Al 12 5 11 4.5 23 9.5
I1C / PS 10 4.1 8 3.3 18 74
/Pl 12 5 8 3.3 20 8.3
AC+AU | AS+AI 14 5.8 16 6.6 30 124
TIC+ITH / PS+PI 14 5.8 13 54 27 11.2
AW+ T / Al+PI 18 7.4 15 6.2 33 13.6
AC+AU+HIN / 15 6.2 14 5.8 29 12
AS+AI+PI

AC+AUHICHIN / 24 9.9 21 8.7 45 18.6
AS+AI+PS+PI

Bkymnno / Total 128 52.9 114 47.1 242 100

Hajronmem 6poj ox Maymte nepdopammu 6ea BO
AU kBagpanToT (29,5% on cute manu nepdopa-
1K) U cpeaHute nepgoparuy 0ea IpeTeskHO BO
nHpepuopauTe KBaapantd. Onx BrynHo 180 wH-
BOJIBUpaHHU KBajupaHTH Bo 90 cpemum mepdopa-
uun, AC KBaJpaHTOT € MHBOJBUpaH Bo 16,7%,
AU kBanpanTot Bo 35%, I1C xBagpanToT Bo 15%
u [11 xBagpanTot Bo 33,3%. BrymHo 78 mepdo-
pammm  (32,2%) Oea wmamm, 90 mepdoparmu
(37,2%) 6ea cpennm, 29 nepdoparmu (12%) Gea
ronemu u 45 nepdoparmu (18,6%) 6ea cynroran-
HU. AHTEPHOPHHUTE KBajJlpaHTH Oca adeKTHpaHH
kaj 177 nepdoparmu, a MOCTEPHOPHUTE KBaIpaH-
TH Kaj 172 nepdoparum.

AHaTM3UpaHo € BIMjaHHETO Ha rOJeMUHATa Ha
nepdopanujata Bp3 peaykKimjata Ha ciiyxot. be-
IIe pecMeTaHa CpeIHaTa BPSTHOCT Ha BO3MYII-
HO-KOCKEHHOT Tiporen Ha ¢pexBeHimure 250,
500, 1000, 2000 u 4000 Hz. CpennaTa BpemHOCT
Ha BO3IYIIHO-KOCKEHHOT IIPOIIETI Ha CUTE (peK-
BeHiuu Oeme 23,9 dB. Cpennarta BpemHOCT Ha
BO3/IYIIHO-KOCKEHHOT MPOIEH Kaj MajHuTe Iep-
¢dopanuu Gemre 17,1 dB, kaj cpeauurte nepdopa-
mun 23,5 dB, kaj roxemute nepdopanuu 28,5
dB u kaj cynroranaute nepdopamuu Oenre 33,4
dB. Cynrotamaute nepdopaiyu umaa Hajrojiem
BO3AYIIHO-KOCKEH mporier. OBOEHO mpecMeTa-
Ha CpeJHATa BPEIHOCT HAa BO3AYIIHO-KOCKEHUOT
MpoIenl Ha ceKoja (peKBEHIMja H3HECyBalle:
33,6 dB na 250 Hz, 29,7 dB na 500 Hz, 21,9 dB
Ha 1000 Hz, 15,2 dB na 2000 Hz u 18,9 dB na
4000 Hz. Hajromem Oerire BO3IyIIHO-KOCKEHUOT
mporen Ha ¢ppekBeHnujara 250 Hz.

Cropen cpemHaTa BPEOHOCT Ha BO3AYIIHO-KOC-
KEHHOT TIpolien cute nepdopaiuu Oea mojaese-
HU Bo yetupu rpynu: ['pyna I 0-10 dB, I'pyna 11
11-20 dB, I'pyna III 21-30 dB u I'pyna IV >30
dB (Tabena 3).

Most of the small perforations were in Al
quadrant (29.5% from all small perforations),
and medium perforations were predominantly in
inferior quadrants. From the total of 180
involved quadrants in 90 medium perforations,
AS quadrant was involved in 16.7%, Al
quadrant in 35%, PS quadrant in 15%, and PI
quadrant in 33.3%. A total of 78 perforations
(32.2%) were small, 90 perforations (37.2%)
were medium, 29 perforations (12%) were
large, and 45 perforations (18.6%) were
subtotal. Anterior quadrants were affected in
177 perforations, and posterior quadrants in 172
perforations.

The effect of the size of perforation on hearing
loss was analyzed. Mean air-bone gap at
frequencies 250, 500, 1000, 2000, and 4000Hz
was calculated. Mean air-bone gap in all
frequencies was 23.9 dB. Mean air-bone gap in
small perforations was 17.1 dB, in medium
perforations 23.5 dB, in large perforations 28.5
dB, and in subtotal perforations was 33.4 dB.
Subtotal perforations had the largest air-bone
gap. Separately calculated mean air-bone gap in
each frequency was as follows: 33.6 dB in 250
Hz, 29.7 dB in 500 Hz, 21.9 dB in 1000 Hz,
15.2 dB in 2000 Hz, and 18.9 dB in 4000 Hz.
The largest air-bone gap was at frequency of
250 Hz.

According to the mean air bone gap, all
perforations were divided into four groups:
Group 1 0-10 dB, Group Il 11-20 dB, Group Il
21-30 dB, and Group 1V >30 dB (Table 3).
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Tabena 3. Cpedna epedwocm Ha 8030YUHO-
KOCKEHUOM Npoyen cnoped 2oNeMuHama Ha
nepgopayujama Ha ywHomo mananye

Table 3. Mean air-bone gap according to size of
tympanic membrane perforation

Mara / Small Cpenna /

Medium

Bo3znymrso-
KOCKeH mporiern /

T'onema /
Large

Cynroransa / Subtotal Bkymxo / Total

Air-bone gap No % No %

No

% No % No %

I'pymal/ 2 0.8 / /
Group |

0-10dB

/

/ / / 2 0.8

I'pyna Il / 68 28.1 16 6.6

Group Il
11-20dB

0.8 86 355

Tpyra 111/ 8 33 | 70 | 289

Group 111
21-30dB

23

9.5 10 41 111 45.9

I'pyma IV / / / 4 1.7
Group IV

>30 dB

2.5 33 13.6 43 17.8

78 32.2 90 37.2

Bkymno / Total

29

12 45 18.6 242 100

Hajronem 6poj ox manute nepdopanuu nmMaa
CpeIHa BPETHOCT Ha BO3MYIIHO-KOCKEHHOT TIPO-
nen ox 11 mo 20 dB. Hajronem Opoj on cpen-
HUTE W TOJeMHTe nepdopanuy UMaa cpejaHa
BPEAHOCT Ha BO3AYLIHO-KOCKEHHOT TPOIEI O
21 1o 30 dB u cpemHaTa BpeTHOCT Ha BO3MYII-
HO-KOCKeHHOT mporen >30 dB Gemre qoMuHaHT-
Ha Kaj CyNTOTaTHUTE nepdopanunu.

Bo omHoc Ha nokamujata Ha mepdopanyjara u
BJIMjaHUETO BP3 peIyKIHjaTa Ha CIIyXOT HEeMallle
roiemMa pa3iiKa MoMery CpemdHaTa BPETHOCT Ha
BO3/IYLIIHO-KOCKEHHOT TPOLEN Kaj IMOCTepUOp-
HUTE HacIpoTu uHpEepUopHUTe mnepdoparmu.
CpenmHaTa BpEOHOCT Ha BO3MYIIHO-KOCKEHHOT
nporen kaj 78 manu nepdoparyu (32,2%) u 90
cpenuu nepgoparmu (37,2%) 6eme 20,5 dB. On-
BOCHO ITIPECMETaHa CpelHaTa BPEIHOCT Ha BO3-
IYIIHO-KOCKCHUOT IPOIEl Kaj HMOCTEPHOPHUTE
nep¢opannu 6eme 21,2 dB, a xaj anTepuopHUTE
nepgopanuu 6emre 19,8 dB. Bo oxnoc Ha noka-
myjata Ha mepdopamnujarta Oemie mpecMeTaHa
caMoO CpeIHaTa BpPEIHOCT Ha BO3AYIIHO-KOC-
KEHHOT IPOIICIT Kaj MaIUTe U CPeIHUTe mepdo-
parmu. ['omemute U cynToTanHute nepdoparmu
0ca WCKIYyYeHH OJ OBaa KalKyjaldja Mmopamu
WHBOJIBHPAKE¢ M Ha TMOCTCPHOPEH M Ha aHTe-
PHOpPEH KBaJIpaHT BO UCTa Hepdoparyja.
IIpukakaH e TUIIOT Ha peAyKIIMja Ha CIyXOT Kaj
CHUTE YIIU CO Tepdopalyja Ha yITHOTO TalaHde
(rabena 4). Penykuumjara Ha ciyxoT Oemre wiu
KOHIYKTHUBHA WK MemaHa. He ce Hajaenu ciy-
YaW Ha YNCTa CCH30PHHEBpAIHA PEAyKIHja Ha
ciyxor. Hajromem Opoj on manumeHTUTE HMaa
Memana peaykinuja Ha cayxot (73,1%). I[Tocton
CUTHU(MKAHTHA CTATHCTHYKA pPa3jIHKa IOMery

Most of the small perforations had mean air-
bone gap from 11 to 20 dB. Most of the
medium and large perforations had mean air-
bone gap from 21 to 30 dB, and mean air-bone
gap >30 dB was predominant in subtotal
perforations.

In terms of the location of perforation and the
effect on hearing loss, there was no big
difference between the mean air-bone gap in
posterior versus anterior perforations. Mean air-
bone gap in 78 small perforations (32.2%) and
90 medium perforations (37.2%) was 20.5 dB.
Separately calculated mean air-bone gap in
posterior quadrant perforations was 21.2 dB,
and in anterior perforations was 19.8 dB. Only
mean air-bone gap in small and medium
perforations was calculated according to
location of perforation. Large and subtotal
perforations were excluded in this calculation
because of involvement of posterior and
anterior quadrant in the same perforation.

The type of hearing loss in all ears with
tympanic membrane perforation was displayed
(Table 4). The type of hearing loss was either
conductive, or mixed. There were no cases of
pure sensorineural hearing loss. Most of the
patients had mixed hearing loss (73.1%). There
is significant statistical difference between the
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OpojoT Ha YIIK CO KOHAYKTHBHA W MeIIaHa pe-
nykiwmja Ha cyxot (x2=4,598, df=1, p=0,032).

Tabena 4. Tun Ha pedykyuja ua ciayxom Kaj
yuiume co nepgopayuja Ha ywHomo manaunye

number of ears with conductive and mixed
hearing loss (¥?=4.598, df=1, p=0.032).

Table 4. Type of hearing loss in ears with tympanic
membrane perforation

Tun Ha penykuuja Maruku / Males XKencku / Females Bkymuo / Total
Ha cayxoT / No % No % No %
Type of hearing
loss
KonnykrusHa / 27 11.2 38 15.7 65 26.9
Conductive
Meruana / 101 41.7 76 31.4 177 73.1
Mixed

p=0.032*
BkymHo / Total 128 52.9 114 47.1 242 100

* xu-kBaapar tect / Chi-square test

Bemre onmpeneH cTemeHOT HA peAyKIHja Ha CIy-
XOT Kaj ymuTe co nepdopalyja Ha yITHOTO Ta-
nande (tabena 5). Ilpecmerana e mpoceyHarta
BPETHOCT Ha HPAroT Ha CIYyXOT Ha TOBOPHHUTE
¢dpexsenmmu 500, 1000, 2000 u 4000 Hz. Bo
HajroieM Opoj OJ cllydyauTe peayKiujaTa Ha
ciyxot 6emre ox 21 no 40 dB HL (46,3%).

Ta6ena 5. Cmenen na pedyxkyuja na ciyxom Kaj
yuwume co nepgopayuja Ha ywHomo mananye

Degree of hearing loss in ears with tympanic
membrane perforation was determined (Table
5). Average hearing threshold at speech
frequencies 500, 1000, 2000, and 4000 Hz was
calculated. In most cases hearing loss was 21-
40 dB HL (46.3%).

Table 5. Degree of hearing loss in ears with
tympanic membrane perforation

Crernen Ha pemykuuja Maruku / Males XKencku / Females Bkymso / Total

Ha ciayxor / Degree of No % No % No %

hearing loss

0-20 dB HL 8 3.3 6 25 14 5.8

21-40dB HL 56 23.1 56 23.1 112 46.3

41-60 dB HL 37 15.3 41 16.9 78 32.2

61-95 dB HL 27 11.2 11 4.5 38 15.7
p=0.92*

Bkynno / Total 128 52.9 114 47.1 242 100

* xu-kBazapar tect / Chi-square test

Hema curHndukanTHa pasiuka momery OpojoT
Ha YIIM CO Pa3jIMueH CTETNCH Ha peayKIuja Ha
CIlyXOT M nauctpuOymujara mo mon (%*=6,439,
df=3, p=0,92).

OzBOCHO ja aHaMM3WpaBME MOJrpylaTa Ha ma-
LMEHTH Ha Bo3pacT ox 9 no 18 rogunu (cpeana
Bozpact 12,8 roguuan). OBaa rpyma ce coCTOU 0]
17 nammentu, 10 mamku u cenxym xeHcku. On
HuB 11 Gea mena Ha Bo3pact o1 9 n0 14 roauHu.
e nena nmaa Omnatepanau nepdoparwn u 19
ymu 0ea BKIy4eHH BO HCTpakyBameTo (7,9%
ol cute nepdopanun). Bo omHOC HA eTHOIOTH-
jata, 15 ciaydam Gea XpOHMYEH OTHTUC ME/HA,
enHa nepdopalnyja HacTaHal a BO TeK Ha aKyTeH
OTUTHUC Meaua, efHa nepdopanuja Oeme Tpay-

There is no significant difference between
number of ears with different degree of hearing
loss and gender distribution (3?=6.439, df=3,
p=0.92).

We separately analyzed subgroup of patients
aged between 9 to 18 years (mean age of 12.8
years). This group consists of 17 patients, ten
males and seven females. A total of 11 were
children aged 9 to 14 years. Two children had
bilateral perforations and 19 ears were included
in the study (7.9% from all perforations). In
terms of the etiology, 15 cases were chronic
otitis media, one perforation occurred during
acute otitis media, one perforation was
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MaTcka (yaap) ¥ Kaj eJHO JieTe JBeTe YIIHU Ta-
NaH4Yuba ce nepopHupaHy MO MOCTaByBame Ha
BEHTWIAMOHN NeBunma. Cropex rojieMuHara,
4yeTupH nepdopanun 6ea MaiH, AeBeT neppopa-
iy Oea cpeaHy, HeT Oea rojieMu u eHa nepgo-
pamyja Oenre cynroranHa. PexykiujaTa Ha ciny-
XOT Kaj cute 19 cimydan Gemre koHOyKTHUBHA. Bo
OJIHOC Ha CTENEHOT Ha peIyKlrja Ha CIYyXOT, Kaj
14 cnydaun penyknmjara Ha ciryxot Oemre 21 - 40
dB HL, kaj yetupu ymm mpocevHaTa BPEIHOCT
Ha nparot Ha ciyxot Oeme 0 - 20 dB HL u exno
YBO WUMaIIle TIoToJIeMa peayKiHja Ha CIyXoT, 41
- 60 dB HL.

Huckycuja

AHamm3upaHu ce ICTePMUHAHTHTE HA PEIyKIIH-
jara Ha CIIyXOT Kaj MalMeHTUTe co mepdopanmja
Ha ymHoTO TarnaHye. Cropes 1mojoT, BO HAIIHOT
NpUMEPOK HMallle JieCHa INpeJOMHHalMja Ha
MamkuTe. OBa € CIMYHO CO HAOOUTE HA IPYTH
astopu (2, 12). Sharma u cop. mpuKaxase jJecHa
npenoMuHanja Ha keHckure (13). Hajromem
O0poj o4 MaMeHTUTe MMaa YHWIATepalHU Tep-
(opamuu, modecto Ha gecHoTo yBo. Fukuchi u
COp. MCTO Taka YTBPIMIEC IpEIOMUHANHUja Ha
JiecHOTO yBO (14).

Bo Hamero uctpaxyBame HajroieM Opoj of ma-
[UEHTUTE CcOo Tepdopairja Ha YIIHOTO TamaH4ye
nMaa XpOHUYCH OTUTUC MEaua. HCKOHKY nma-
IIICHTH UMaa aKyTeH oTuTuc Menua. Cropen He-
KO aBTOpPH Kaj aKyTHHOT OTHTHC MEIHa YeCTO
Cce CpeTHyBa aKyTHa mnepdopaiuja U oropea
(15). Ho npyru aBTOpHM HaIie MaJ HPOLEHT Ha
clIy4ad Ha akyTeH otutuc Meaua. Olowookere n
cop. yrBpauiie 6% 3acTalieHOCT Ha aKyTeH CyIy-
paTUBEH OTUTHC MeAna OJf CHTE CIy4ad Ha Iep-
(doparyja Ha ynrHOTO Tananye (16). Kaj 80% ox
nepdopanuuTe MpU aKyTeH OTHUTHC Meaua |
TpayMaTCKHUTE Tepoparin 3a0eIexKano € CII0H-
TaHo 3apacHyBame. Ce ImpeTrnoynTa aa ce mnove-
Ka HajMaJKy TPH HEJENU Tpeln OWIO KakBa MH-
tepernmja (17-20). Tpaymartckute mepdopa-
MM BO HAalIMOT NpUMepok Oea nopetku. Ciyda-
UTE Ha y/ap MpeKy yBOTO Oea IodYecTH BO MOC-
TepONH(EPHOPHUOT KBaJgpaHT. YapoT ce CIIo-
MEHYBa KaKo HajuecTa eTHOJIOTHja Kaj Tpaymar-
cKuTe mepdopanuy Ha ymHOTO TamaHde (21).
Bo TexoT Ha ynapoT OpaHOT Ha MPUTHCOKOT I1a-
TyBa HU3 MTOCTEPUOPHUOT SHJ Ha KaHAIOT U TO
MOTOyBa TMPBO MOCTEPOUH(DEPHOPHUOT KBAI-
paHT npeau3BHKyBajku niepdopanuja (22). Cuy-
yanTe Ha yznap Oea modectd Ha JieBoTo yBo. OBa
01 Moxeno ma Ouze mopaay Toa LITO AeCHOpa-
KOTO JIIIC ja yaupa )KPTBATa MPEKY JIEBOTO YBO.
Enen manueHT BO HAMIMOT NPHUMEPOK HMAIIE

traumatic (slap injury), and one child had both
tympanic ~ membrane perforated  after
tympanostomy tube placement. According to
the size, four perforations were small, nine
perforations were medium, five were large, and
one perforation was subtotal. The type of
hearing loss in all 19 cases was conductive. In
terms of degree of hearing loss, in 14 cases
hearing loss was 21-40 dB HL, in four ears
average hearing thresholds were 0-20 dB HL,
and one ear had greater hearing loss, 41-60 dB
HL.

Discussion

Determinants of hearing loss in patients with
tympanic membrane perforation were analyzed.
According to the gender, there was slight male
predominance in our sample. It is similar to
other authors' findings (2, 12). Sharma et al.
reported slight female predominance (13). Most
of the patients had unilateral perforations, more
frequently in right ear. Fukuchi et al. also
reported right ear predominance (14).

In our study most of the patients with tympanic
membrane perforation had chronic otitis media.
Acute otitis media was found in few patients.
According to some authors acute otitis media
frequently presents with an acute perforation
and otorrhea (15). But, other authors found
small percent of acute otitis media cases.
Olowookere et al. reported 6% prevalence of
acute suppurative otitis media in all cases of
tympanic membrane perforation (16). In
perforations during acute otitis media and
traumatic perforations 80% spontaneous healing
was reported. It is preferable to wait at least
three weeks prior to any intervention (17-20).
Traumatic perforations in our sample were less
common. Cases of slap across the ear were
more frequently in postero-inferior quadrant.
Slap was reported as commonest etiology in
traumatic membrane perforations (21). During
slap the pressure wave travels along the
posterior canal wall and strikes the postero-
inferior quadrant first thereby creating a
perforation there (22). Cases of slap were more
frequently in the left ear. This may be because
right-handed person tends to slap the victim

Y]
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6mact moBpena. [IpamapHO moBpeanTe HAa YBOTO
BO TEK Ha OmacT Tpayma ce MPEeIU3BHKAHU O]
yIapeH OpaH CO BHCOK HPHTHCOK CJIEJEHH OJ
HeratuBHaTa ¢asa (23). Ritenour u cop. 3axiy-
YuIIe JeKka nepopairnTe ce jaByBaaT Kaj OKOIY
16% ox manueHTHTE TOBPEACHU NpH OOpOCHU
excruiosuu (24). Camo ase nepdopanuu Oea jat-
POTCHHU, IO TIOCTABYyBak€¢ HA BEHTHJIAIMOHU
LeBuHba. Pesuayannata nepdopaiuja Ha yIrHo-
TO TamaH4Ye 110 OBaa MHTEPBEHIMja HE € HEBO-
obuvaeHa (25). Bo HammoT nmpuMepok Hemarie
JIPYTH jaTpOTeHH ciIy4YaW Ha mnepdopanmja Ha
VITHOTO TarlaHde, Ha Mp. NPEIU3BUKAHH TIPU
OTCTpaHyBame Ha Tyl0 TeJO WM HCIHUpame Ha
HA/IBOPEITHUOT CIYyIIeH KaHall 3apagll OTCTpa-
HyBamk-€¢ HA IMIIAKTHPAH IIEPYMEH.

Bo onHoc Ha nokanujara Ha nepgopaluuTe He-
Maile rojema pasjiMka IoMery cpegHaTta Bpel-
HOCT Ha BO3JYIIIHO-KOCKEHHOT MpOLEI Kaj 1moc-
TEPUOPHHUTE HACTIPOTH HH(pEepHOpHHUTE TTepdopa-
nuu. Mehta 1 cop. 3aKJIyduie JieKka peayKIiujaTa
Ha CIIyXOT He Bapupa 3HaYUTEIHO BO 3aBUCHOCT
o]l JIoKalujata Ha nepdopanujara. Biujanuero
Ha JIOKanyjaTa, ako BOOIIITO IO WMa, € MAaJo
(6). Ibekwe u cop. 3akimydnse Jeka JoKammjata
Ha niepdoparjaTa HeMa BiIMjaHUE BP3 PEIYKIIH-
jaTa Ha CIyXOT Kaj aKyTHHMTEe mepdopanuu Ha
YOIHOTO TallaH4€, HO UMa CI/IFHI/I(bI/IKaHTHO BJIN-
jaHue Kaj XpOHUYHHUTE Mepopaiuy Ha YITHOTO
tananyde (26). Criopen Maharjan u cop. JoKaIu-
jata Ha mepdopanujata ¥UMa CUTHU(DUKAHTHO
BIMjaHHE Ha peayKnMjata Ha ciyxoT. [locre-
pHropHHTE nepdopalii UMaaT IorojemMa penyK-
nyja Ha cinyxoT (27). Mucnemara 1mo ogHoC Ha
OBa TIpallambe Ce Pa3INIHH.

Crnopen ronemunara, Hajroiiem 6poj ox mepdo-
panuuTe BO HAIIMOT MPUMEPOK Oea CpeiHH, Co
WHBOJIBHpamE Ha J1Ba KBagpaHTu. MHpeprnopHu-
Te KBaJpaHTU Oea rmoBeke aeKTUpaHH O CyIIe-
PHOPHUTE W aHTEPHOPHHUTE TOBEKE BO OJHOC Ha
MMOCTEPUOPHUTE KBAJPAHTH.

Cpennara BpeIHOCT Ha BO3IYIIHO-KOCKEHHOT
mpoIrien Ha cute (PEKBEHIMH BO HAIIAaTa CTYIH-
ja oemre 23,9 dB. Ansari u cop. mpuKakaie Bo3-
IYIIHO-KOCKEH mpoten Bo ormcer ox 20 no 40 dB
Kaj cute nanueHTty (28). Hue HajmoBMe kopena-
nyja momery rojeMuHata Ha nepdoparujata u
penyknujata Ha ciayxoT. CpeHaTa BpEIHOCT Ha
BO3/IYIIHO-KOCKEHHOT IPOLIET pacTelle co pacT
Ha rojemuHaTta Ha miepdoparujata. Cymnroran-
HUTEe nepdopalyii UMaa HajrojieM BO3IYIIHO-
KOCKEH HpOILIeI.

Hajromemuor BO3aynIHO-KOCKEH mporern Oere
Ha (pexBennujara 250 Hz. Cpennara BpemHOCT
Ha BO3/YIIHO-KOCKEHHOT Ipolien Oele Hajroie-
Ma Ha HUCKHUTE (PPEKBEHIIMH U Olaralie co pac-

over the left ear. One patient in our sample had
blast injury. Primary injures to the ear due to
blast trauma are caused by high pressure wave
followed by a negative phase (23). Ritenour et
al. concluded that perforations occur in
approximately 16% of the patients wounded in
combat explosions (24). Only two perforations
were iatrogenic, after tympanostomy tubes
insertion. Residual perforation of the tympanic
membrane after this intervention is not
uncommon (25). In our sample there were no
other iatrogenic cases of tympanic membrane
perforation, for example, caused during foreign
body removal or irrigation of the external
auditory canal for removal of impacted
cerumen.

In terms of the location of the perforations,
there was no big difference in mean air-bone
gap in posterior versus anterior perforations.
Mehta et al. concluded that hearing loss did not
vary substantially with location of the
perforation. Effects of location, if any, were
small (6). lbekwe et al. reported that the
location of perforation has no effect on the
magnitude of hearing loss in acute tympanic
membrane perforations, but, it has significant
impact in chronic tympanic membrane
perforations (26). According to Maharjan et al.
the location of perforation had significant effect
on hearing loss. Posterior placed perforations
had greater degree of loss (27). There are
different opinions regarding this issue.
According to the size, most of the perforations
in our sample were medium, involving two
quadrants. Inferior quadrants were more
affected than superior and anterior more than
posterior quadrants.

Mean air-bone gap in all frequencies in our
study was 23.9 dB. Ansari et al. reported air-
bone gap ranging from 20 to 40 dB in all
patients (28). We found correlation between
size of perforation and hearing loss. Mean air-
bone gap increased with increasing size of the
perforation. Subtotal perforations had the
largest air-bone gap. The largest air-bone gap
was at frequency of 250 Hz. Mean air-bone gap
was largest at the lower frequencies, and
decreased as frequency increased. Exception
was air-bone gap at 2000 Hz. Lerut et al. also
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Teme Ha (pekBeHnMjaTa. Vckiaydok Oemie BO3-
IymrHO-KockeHnoT mpouern Ha 2000 Hz. Lerut u
COp. UCTO Taka MpHKaXkalle MOCTOjaH (PPEeKBEH-
IIICKY MOJINI, CJIMUEH Ha ,,IpeBpTeHa V (opma‘
Ha ayauorpaMoT CO IPECBPTHA TOYKA OKOIY
2000Hz. Tlog 2000Hz, BO3IymIHO-KOCKEHHUOT
IPOLIEH € TMOTOJIEM 32 HUCKUTE (PPEKBEHIMU U
Hag 2000 Hz cranyBa MOBTOPHO TOTOJEM Kaj
BUCOKHTE (hpeKkBeHIUH. THe 3aKITydrie 1eKa 4o-
BEYKOTO CPEIHO YBO MMa HajMall TYOWTOK Ha
MIPEHOCOT Ha 3BYKOT (MJIM Hajao0ap CIIyX) OKOIy
2000 Hz, nezaBucHo on naronorujata (29). [pe-
CMETaHO € JeKa MHXepeHTHa (peKBeHIHja Ha
ymHoTto Tamanue ¢ 2000 Hz, ymHOoTO TamaHue
HajMHOTY BHOpHpa Ha oBaa ¢pekBeHmmja (30).
MHory aBTOpH NOTBPIIJIE IeKa peayKIfjaTta Ha
CIIyXOT Ce 3rojieMyBa CO pacT Ha roJIeMHUHATa Ha
nepdopanujara (6, 8, 31-35). Ribeiro u cop. He
yTBpAMJIC Kopesalyja IoMery rojieMHHaTa Ha
nepdopanyjaTa ¥ peayKnmjata Ha CIyXOT Kaj
simplex XpoHHUYeH OTHTHC Meaua (36).

Cnopen cpeaHaTta BPEIHOCT Ha BO3IYIIHO-KOC-
KEHHOT TIPOIIeTl, TH TOoJeNuBMe nepdoparunTe
BO YeTHpH Tpymnu kako Park um cop. (8), a roie-
MHUHATa Ha MepdopannuuTe BO OJHOC HA HHBOII-
BUpaHUTE KBAIPaHTH ja OJpPEAWBME CIUYHO Ha
Kasliwal u cop. (37).

Hajronem 6poj ol manmeHTHTE BO HALIMOT MPH-
MEpOK MMaa MeIlaHa peayKiija Ha ciayxoT. ma
CUTHH()MKAHTHA pa3JikKa MoMery OpojoT Ha yITu
CO KOHIYKTHBHA M MeIllaHa pelyKlxja Ha Ciy-
xot (p=0,032). Bo Hajrosem 6poj ox ciydaute
BO HAIIMOT NPHMEPOK pEAyKIHjaTa Ha CIyXOT
oeme 21 - 40 dB HL. ITepdopanmjara Ha ynrHo-
TO TamaH4e pe3yiaTHpa CO KOHAYKTHBHA PEIyK-
1yja Ha ciayxoT. Ho Hajronem Opoj ol marueH-
THTE UMaa ¥ CEH30pPHHEBpaJHA PEAyKIIHUja, UCTO
taka. Kaj Hexkom marueHTH nMmame e(ekT Ha
npe30raky3mja Ha MparoT Ha CIyXOT Ha TOBOP-
Hute (pekBeHuy. HajmoBMe ciydan Ha orire-
TyBambe Ha CIYXOT OJ NpeKyMepHa Oy4yaBa u
CCH30pHHEBpAJIHA PEAYKIIMja Ha CIyXOT CO JIpY-
ra eruonoruja. CeH30pHHEBpaNIHATA PEIYKIHja
Ha CIIYXOT Kaj yIINTE CO XPOHUYHA CEKpeIHja €
npuKakaHa Bo MHory crymuu. Ce cMeTa Jexa
OBaa CEH30pPHHEBpAHA pEyKIMja Ha CIyXOT
pe3yiTupa o] MpeMHH Ha OaKTEPUCKHUTE TOKCH-
HU HH3 MeMOpaHaTa Ha OKpPYIJIOTO Ipo30pue
KOH KoxJjeara (7). MHory aBTopu 3a0enexane
NPUCYCTBO Ha CUTHH()MKAHTHA CEH30pPHHEBpAJI-
Ha penyKIyja Ha CIYXOT Kaj IMMalUeHTHTE CO
XPOHUYEH CYIYPaTHBEH OTHTHC MEANA U NOTCH-
Upaiie Jeka Tue ciydad tpeba ma Ouaat paHo
JIMjarHOCTUIIMPAHA U ¢(PEKTUBHO TPETUPAHU 32
Ja ce NpPEeBEHHpa pPa3Boj Ha CEH30PHUHEBpAIHA
peaykuvja Ha ciayXxoT. Bucokute (pekBeHIMH

reported a consistent frequency pattern, similar
to an “inverted V shape” of the audiogram with
a turning point around 2000Hz. Below 2000Hz,
the air-bone gap is larger for the lower
frequencies, and above 2000 Hz, the air-bone
gap gets bigger again in the higher frequencies.
They concluded that the human middle ear had
the least loss of sound transmission (or best
hearing) around 2000 Hz, independently of the
pathology (29). The inherent frequency of the
tympanic membrane had been calculated to be
at 2000 Hz, the tympanic membrane vibrates
the most at this frequency (30). Many authors
reported that hearing loss increased with
increasing size of the perforation (6, 8, 31-35).
Ribeiro et al. did not find the correlation
between the size of tympanic membrane
perforation and hearing loss in simple chronic
otitis media (36).

According to the mean air bone gap, we divided
the perforations into four groups similar to Park
et al. (8), and we determined the size of the
perforations in terms of involved quadrants
similar to Kasliwal et al. (37).

Most of the patients in our sample had mixed
hearing loss. There is significant difference
between the number of ears with conductive
and mixed hearing loss (p=0.032). In most
cases in our sample hearing loss was 21-40 dB
HL. Tympanic membrane perforation results in
conductive hearing loss. But, most of the
patients also had sensorineural hearing loss. In
some patients there was effect of age-related
hearing loss on pure-tone thresholds at speech
frequencies. We found cases of noise induced
hearing loss and sensorineural hearing loss with
other etiology. Occurrence of sensorineural
hearing loss in chronic discharging ears has
been reported in many studies. This
sensorineural hearing loss is thought to result
from passage of bacterial toxins across the
round window membrane to cochlea (7). Many
authors  found presense of significant
sensorineural hearing loss in patients with
chronic  suppurative otitis media and
emphasized that those cases should be
diagnosed early and managed effectively to
prevent developing of sensorineural hearing
loss. Higher frequencies are more affected than
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ce TmoBeke aeKTHPaHH BO OJHOC Ha HHCKUTE
(37, 38). Cropen Mohsin U cop. pH3UKOT O]
CCH30pUHEBpAlIHA PEAYKIMja HAa CIYXOT pacTe
CO 3rOJIEMEHO Tpacme Ha CeKpelujara oJ yBOTO
(39). De Azevedo u cop. pUKaxkase IPUCYCTBO
Ha CEH30pHHEBpalHA PEAyKIMja Ha CIyXOT Kaj
13% o manueHTuTe Co XpOHUYEH CYIypaTUBEH
otuTHC Meaua. Tue Hamule Kopenandja co Hai-
penHaraTa BO3pacT, HO HE U CO MOJIOJTOTO Tpae-
B¢ Ha 32001TyBameTo Ha YBOTO (40).

CnudHO Ha BO3pacHHUTE, HajrojeM Opoj ox ma-
LHUEHTUTE ToMiaau of 18 roguHu MMaa XpoHU-
YeH OTHTUC MeIua M TpayMaTtcKuTe mnepdopa-
UM UCTO Taka Oea MOPETKHU BO OBaa MOATPYIIA.
OBOj MpUMEPOK € MPEMHOTY MaJ 3a Ja ce JOHe-
CyBaaT KakBH U JIa € 3aKIydoI. MoxkeMe caMmo
Jla ja KOHCTaTUpaMe pas3iiukara rmomery aenara u
BO3pacCHHUTE BO OJHOC HA TUIIOT Ha PEAYKIIHMja Ha
ciyxot. Cute manueHTy nomiaau on 18 ronuHu
“Maa KOHOYKTHBHA PEIOyKIlHja Ha CITyXOT.

3akny4ok

CpenHata BpemHOCT HAa BO3IYIIHO-KOCKCHHOT
MPOLIET € HajrojieMa Ha HUCKUTE (QPEKBEHIUH U
orara co pactor Ha (hpekBeHIMjaTa. ['oeMuHara
Ha riepdopalijata IMa BIIMjaHHE Ha peIyKIrjaTa
Ha ciayxoT. CpeiHara BpPEIHOCT Ha BO3AYLIHO-
KOCKEHHOT TIPOIIET CE 3rojeMyBa CO 3rojieMy-
Bame Ha mnepdopanujata. Bo omHOC Ha JOKaIM-
jata Ha mepdopaljata U BIMjaHUETO HA PEIyK-
Mjata Ha CIyXOT, HeMallle TroJieMa pasjuKa
nomery BO3IYIIHO-KOCKEHHOT TPOLIEI Kaj mocTe-
PHOPHHTE HACIIPOTH AaHTEPHOPHUTE TIepdoparin.

OepaHuqyeaH:a Ha ucmpaxyeawemo

Hue HemaMe mpenu3Ho Mepeme Ha roJeMHHATa
Ha mepdopammjata Ha (ororpaduja HA YIIHOTO
TamaH4ye, MOJATOIM 3a CTCICHOT Ha IMHEyMaTH-
3a1Mja Ha CPEJHOTO YBO U MAaCTOMJHUTE U BpeMe-
TpacmkETO Ha 3a00TyBameTO Kaj CIydauTe Ha
XPOHUYCH OTHTHUC MEIHA.

KoHgpnukm Ha uHmepecu

ABTOpHTE U3jaByBaar JieKa He TOCTOM KOH(IH-
KT Ha UHTEPECH.
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