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INTHRODUCTION & Tl ATM

The changes that occur at the ed o of Lympunic membranc
perlorations have an important bearing on the reconatruction
of these defects. Macroacopicully, we may wsec in braumabic
cages rolling in, evertion,lacerntion,ccchymopin and in path-
oloricnl cases :- thickening, granulalion or keratinivetion,
Chanpges thalt appenr under light microgscopy includes melaplaa-
ia, hyperplasia, fibroais, lympanosclerosils and infiltration
by inflammatory cella. But the moot dimportant change 1o mipv-
altion of the keralblinizing epithelium nround the edge,

Tympanic membrane perforabion is ene leaturce of obilia
medin, myringitis or btrauma. Traunntic porloration may close
nlore or by using a paper paleh, pellToam or other nalterind nn
gplint afler evertion nnd approximalion of the {ree edpges.

In pathological perforations, promotion ol healing can be in-
duced by cautcery desbruction of the edpe using silver nilrale
bead or 'le‘iCh?Ofl‘:l,CGtiC uneid and thia can proceed to closure.
Sursical repair ol the Lympunic membranc perforations i e f -

ccted by any ol the different technique cf myringopladty.

An important step comnon to all technique-is desudation of
the edpe of kerntinizing epithelium, At the pregent time guwy-
ery is considered the most eflective method of clogure.

Aloo dealing with the edge is a cruclal point. Therefore guc-—
ceas of reconutruction depends in part on managewment of the
cdge of the defect, Almo u proper nowledge of bLyumpanic memb-
rane anstony, physiology and patholopy his conlbributed much

to the succegs of modern reconstruclive middle car surgery.
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Do

This work has been under-taken Lo study the pathological
changes that occur at the edge of drum perforation and how
these changes povern the methods of recongbruction and

prognosis.
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ANATORY O TIE PYRVANLC JilsciBIKANS

Some points in btymupanic membrane analomy have a dircct
bearing on our gtudy. Thege poinla include: dimentions, par o,
middle ear compartiments in direct relation fo the lympanic

membrane, blood & nerve gupply.

Dimentiony :-

Thickness 0.1 1
Totnl arcao i S olin
Height 10 rm
Width 8 Hun
Malleus length beh = 0 1oum

Parts digeription :-

The tympanic membrane congisls of lwo anatomical sceementis:
membrana tenasa inlerilorly and smull membroana flaccidan superi--
orly. They are geparated from cuch other by the anterior sand
pasterior mallecolar foldo., Membrana tenao Lorms the pgreoater
part of the tlyumpanic membrane. It 1o thiclkened peripherally
into a fibrocartilagenous tympanic annulun which [Hla into the
grooved tympanic auleudg. The tympanic annulug g cnrricd from
the nnterior & posterior extremitics ol Lhe nobeh of Rivinus
to the lateral procesgs of the mulleug. Membriana bensa 1o rom-—
itranaparent with atriegesular cone of refleclied light antero
~inferiorly. The peoint of maximunm councavity 1g cnllod the umbo.
The membrana tenun ig fomped of outer cpibthellol layer, middle
ibrous layer & dnner micogal layer. The handle of Lhe malleuwy

ig directed downward & slightly bakward and ig fivmly abtoched
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to the middle T'ibrousn layer of the Lympanic membrane. Moembrana
flacelda formg the smaller part of the Lympanice membranc. TL 1o
called Shrapnell 's membrance., It ig attached above Lo the squama
& below to the anterior &poglterior malleular foldg, 1L occenpicn
the notch of Rivinusg the tympanic annulus & [ibrous lLayer are
abuent |

Middle eanr compartmenty in direct relation to the Lympnnic

membrane -

Prugsak gpoace iy limited Loaterally by bhe para Ulacelda,
guperiorly by the luteral malloular Lipamciilg and inferioriy
by the lower part ol the wallieus ncek. The anterior and poab-
crior pouches of Von '"rollgch are preasent belweoen the anberiaor
& posgterior milloular Tolds respecltiveny nand Lhal porlion of
the tympanic membrane pogterior bto Lhe handle of the mallceus.

Blood supply -

The inner surface ig supplicd by brinches of swmiddle men-
ingeal, internal maxillary,stylenasteld and agoending pharyn-
eal arteries, These branchea Lorm the peripheral vancular

gircle. The outer surfnce io supplied by deep auricular branch
ol the maxillary nrtery.

Nerve supply :-

The inner surface ig supplied by branches of glossophar-
yngeal nerve. The ouler gurface ia supplied by branch of tri-
geminal nerve in the anterior hall and by branch of vagus ncrvo

in Lhe poaterier half,
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111 53T0LOGY

“1
Rloam & Fowcett(J)mentioned that the lympanic membrane 1g
compoged of i-

A - pars tengs i~ Lt ig composed of three layers epldermis,

lumina propria and mucosal layer, ‘The external is on epidermal

layer which is & thin one (Y0-bU um) devoid ol hairs and other
appendages but congisting of the four glrata characteristic of

gkin : atratum corium,stratum granulosum, atratum gpinosum and
atratum basal. The stratum granulogum conlaing keratin granules
in aggociation with fine c¢ytoplasmic microfilaments altnched 1o
degmosumes,

The middle layer is the lamina propria which consints of Lwo
aubepidermal connective tigsue layers: an cuter radially arranged
collagenous layer, inner circular arranped collajgenous Llayer and
submucogal connective tissue layer. ‘The ouwter radial and inner
cireular collagenous layers form spider's web arrangement. 'There
is also a thin network of elastic fibers located mainly in the cen-
tral and peripheral parts of the membrane.

The mucosal or inner layer ig only ¢0-40 micronsg thick nnd
congists of simple cublcnl epithelium,.

Is = The membrana [laccidn: hags an epidermig which is composed

of Tive to ten layers of desquamating epithelial cellg,
1t also has u lamina propria which congigts ol an abundant
irrepularly arranped collagen and elaslic fibres, larpge numbers
of capillaries and myelinaled and unmyelinated nerve fibresn,
Lastly its mucosal layer is formed mainly of simple squamous

cellas,
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PHY S TOLOGY 01 THIS
MIDDLI WAR ARD DHE TYLPANLIC MEMDBEANE
'ympanic membrane perforatbiong Interfere with the normal

vibration ol iywmpanic membranc, wmovowent of the osiiclcog, aou-
nd transmigsion mechanism of the middle enr and normal migral-
ion of c¢pithelium on bLhe Lympanic membrane and external canal,
Thug the proper knowladpe of widdle enr physiloley had conlri-
huted Lo the underatandirnyg of the pathophysitlolgy and of e
importance of closure of the delfect.

The normal vibration of tyumpunic membraue

It was found thal Lhe area of maximwn digplncemonl i se-—
en nenr the lower mavgin. The cenliyal part of Lthe wmembrane vi-
brates uniformily aa o ushieet sugpended {Tom o curvibinear ozin
neur its upper odge. The vibralion ol the malleus hoandle Topeo
behind that of the tympanic membruenc. It was nloo Touuad that at
lLow frequencicus all parts of the Lympanic membrane conbribhule
in equal depree to the total lransformer anclion of the wmiddle
ear and at high Crequenciea 11 breaks up into quani-Iindepe:ident
gubpatterns and ceansca to contribute Lo dioplacoment of the
moanuvbriuwa, Lt gimply gerves as a bullle for bthe maonubrium, 'The
pars {laccida apparently gserves aimply to provide Trecdom of

molion for the malleus.

The vibration mode of the omsicular chalin

It can be deduced from their dimensiong and From the nrr-
sugement of their ligamenltous gupporl and joints surfocen., 'he

malleus and incug vibrate ag o combined unitl, rocking on n li-
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near axis which rung from the anlerior Ligument of Lhe mallous
to the attachment of the shortl process of The dncus in the To--
gau incudis. Ao regard movement of Lhe glupess, 11 wog Cound
thal with sound of moderale inltensity a rocking wovement ocours
ahout a iransverse axisg near the posterior end of the annud ar
ligament and with high gound levels Lhe mode of action changern

und a gide to mide rocling movemenl Lo ween aboul an axlia mo-

o

ning; lonpgitudinally through Lhe lenglh ol Lhe Toot plate.  ‘Thor
movementa congltitule a prolective mechanism Tor minimizing too
violent atimulation of Lhe inner enr,

TranasTormer mechanism of the middlie o

In the intact middle ear o conulderable deprec of fwpedi-
nee mabehing ig broupght about so thal bthe amplitude 1o preatly
reduced at the oval window ag compared with Lhe amplitude al

the lLympanic membruane and ab the same time the tTorce of Lhe vi-
brations at the oval window 1g increased. This 1a broughlb nho-
ut bys

1 - The oypieular chnin dever ralio:

The malleus and incus jointly acl as o Levar, npivoling u-
pon Lhe axig of rotation, The malleular nrm is longer than Lhe
incudnl arm in the ratio 1.3 ¢ 1

2 = The areal ralio ot the tympanic membrane annd Lhal of

——— e e

the oval window:

Here tlnerce im an hydraulle elfecl belween those two o bructur-
crs which will increace the Torce of the vibration al oval window.
S0 the cffective arce for the tywpanic membrane in lwo thirds

of the anatomical arca. If the arew of the oval windoew ip measured
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e
an effective ratio between these two slructures ol 14 ¢ 1 ig obtni-
~ned, The overw-all ratio ol middle eur in LThe product of tho oggicul-
cr chuin lever ratio nnd the areal ratio belween the tywpanic wen-

brane and the oval window. This pgives an approximate THipure of 1873,

3- The round window

It in of ceongiderable importance in detormining the elfective-
negs of gound transmigaoion to the dinner cuar. It hag an area of 2
g¢.mn, i protecled by the overhanging 1ip of the round window ni-
che, and lieg in a horizontal plone at righl angeles Lo Lhe cval
window, In the normal cor, intact tyipanic mombrane ghields Lhe ryo-
und window Lrom direccl dimpuct of gound. Sound wavea normnlly rench
the two windows in diflfterent phoses and this will Lend Lo enhance
sound transmiscsion. Iowever lhig effecel i:x minimal in the normal
ear because of the great effectiveness ol the hydraulic and lever
mechunisn.,

In the diseawed enr with perforation ol Llywpanic mewbrane, the
eflect of mound presgourc acling on the round window membrane bhecom-
ez more important, Thuag gound vibrationn of low froquency rouach

the head of the gtapesn and round window ol the same phuse.

Where al higher [requencies the gound vibrations way mecl thede
gtructurcs at oppogite phuses. 1t geems quite clear bhat bto nchieve
oplimum gound trungmigsion Lo the inner cor, the round window mem-
brane must be [ree to move against an cloalic air cushion and that
it wust be shielded frowm the direct impact of sound cntoering: the

middle ear.

4= Yhe tympanic mugcles

— ety e o o ot

Central Library - Ain Shams University



=y
'fhe tympanic muscles regtrict lthe vibraiions of the ogg-

icular chain, tense the Lympanic membrance and reduce bhe cen-
gitivity of the eur., The lensor tympunic also drawg the moall-
oug alightly superiorly and forward. ''be stapedius acts Tor
damping of the noige.
b= The gigg and_Lthe _gite of_the delect in_ Lthe Lympunic

A Gt S St v Wt B o Gl e o Sy P g W A Gt g

membrane
A small hole in the tympanic membrane hag no appreciable
eftect on gound conduction provided Lhnt Lhe regb of the con-
ducting apperatus ig normal. A larger hole ol Lhoe membranc
couses o diminulion of the areal rabtic amd permits dirccl ace-—
cegg ol sound waveg Lo round window. lolal loas ol puars tenua
creaby o hearing logg for all frequencies of abeul 30 DB, Lh-
ig belng caused by oo logg of the hydraulic wechaniom and the
cancelling eftecl of sound wnves gbtriking the round window
membrane thug a hearing loss will be prealer it the perflorali-
o ig located in the pogtero-inferiocr part ol the membrurn:
tenwa, permitting ready access of sound waves to the round wi-
ndow. In the perforation of the anteriocr pari of the bympanic
membhrane, the hearing loss ig leso acevorco,

The normal pLiﬁhganl mlbraLJon on_the tympanic membranc:

Alberti (1) noted an averuge migration rale of 0.07 mn/day
and the umbo appeared to be the cenlre of migration. The oul-
hor algo doubted the exiutence of any relallonsghip bhelween

epidermal migration and the origin of middic ear cholegstentoma

becauge guch mipgration would tend to prevent rather than to
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cauge guch an epidermal cyatl, DBoedls & Fulppers Tailed to
aghow the exigtoence of such a rapid epithelial mipgralion in
mice, only a very slow movement of labceled cello wng obgerved
from the annmulug towards tThe central part of Lhe parg Lewnan.
They ahowed that the slow migratlon rale appeared Lo be nuenin-
ly conlined to the cella of the bagal epibhelial layer. Thoey
algo wentioned Lhat the migration ol” the upper loayer ol Lhe
gbratum corneum might represenl a phyaiolopical wechuarniom Lo
Laking carce ol Lhe removal of kervalin and coerwmen Crom Lhe
tynpunic membranc., The diaplacowment or cxlrusion of prowine e
might be at lcapt partly abtribuleble Lo $hia mechaniom. The
drivinge force of Chisg cl@aning proceas rewsing o walblor of
#pcculation, lowever, geveral mechaniamgy undorlying Lhig rdor-
abion have bhoen postuinled such as vibration of Lhe Lymparidc
meabrane or the blood i"low in bhe veugsels ol the membrionc.,
Lanstly, moal-functiong of Cympanic membrane and wmiddle coor
that occur atfter inadequabe closure of the defeel ag o reouldd
of praft choleastealoma, lateralized moembrane and blunting -

Lericr angle reduce Lhe vibratory surface ol the drum and co-

ntribute towards u poor he&ring resull,

e i et B e gy et o e B
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1L LORATHOLOGY

Yympanic membrane perforallons nre clogniClcd aceording
to their gile into

A~ Perferations of membrant lenga :

1- Central perforations -
A perforution of paras tenagn reopardless of size and ailoe
10 degeribed wi coniral when o rim o' Lympanric membrane ronse-
Ing nll arround.
o= Morginal porforationg -
When some parlt ol the detfect exlends Lo tThe Lympanic an-
nulus,

B- Perforalionsg of membrana [laccida g

Delcct of Sehrapnellts membrane g coumnounly bLermod abtice
perforntion.

Tympanic membrane porforalions heal oponlancounly when
they are cauned by infecltion or Lruwuma, bub permanent perfor-
abion may occur when bthe aren of desalruclion ia largse or wli-
en infection ig rceccurrent or prolonged.

ktiolopy and pathology of centrnl pertoralbion :

Tawfic (71) mentioned thut cenlral pertorations ol Lho
bympanic membrane may be of braumatic origin, bul more olfen
regult from an acute suppurative olbitis medin of necrotic Ly-
pe. The usunl btype of acute suprurntive otita medio with n

tiny bympanic menbrane perforolion amd witi o aelfl Timdline
courge eviding in o regtoration ol the siructures to normnl in

conltraat wilth the necrotbizing Torm ol acute guppurabive olitds
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