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EDlanll (e Buine deganag Cigyanlly alall e T dasd 30 Wyd Al bl culas sy
SN Ofnaalill sl (e Hellocks clias gl clade 6 e Liia Uiy, daalally 2l dda Y
(i 9 ans @l aaa ) deasg 20 aall poan) 8 4l gy «Jg¥) casaldl cually dubilly
Calsal) o daall ) ddlia) cae 2 — 0.5 ASlaws (O] (anad lac) Cpall Cagparll (e U< (e il
C(271) KA ana daiagall Slaally bl

L) ansll o 050 Ly (eny T3y lamall (AR) o) dnll il Al 06
.Subcutaneous areolar tissue Aall ciss gyl gt e 52dy lhuailes (i) (dasl)

Claa) @iy sale podall AL Adals cDlac 6 5 o(Lkldy dusles duelal) dsjld Dlac 3 4
CBlaal) o3a aaldy (il by (Rilsy dugles dualel) dals Aoyl By (oaldsY) Cn auly
[4-1]. Cbl) ge Olsaall s b 3asjYVy
:External auditory canal jauall gaudl gaa .2-1-1

L Liig ¢(S)pmie JS3 535,00 6 sad daieg e 9 sad dclily can 35— 25 (s alsha ol
(i 9 yans AU (e pan () deass, 28 leall goal) 3 Al gty JsY) egeld) cunll

[5-1]
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Helix
Scaphoid

Triangular
fossa

~ Crura of
antihelix

Crus of helix
Supratragic
tuberde

Tragus

Intratragic
notch

Antitragus
External
auditory
meatus

Lobe
(lobule)

O Olama i (2-1) Jsi
Source: Gelfand, S.A Essential of Audiology. Second Edition ,Thieme Medical
Publishers, Inc. 2011 ;p33.

[2-1]: o e il
cOlsmall Cigpme pe ol Gaall (e Shagll GBI UShg (e gt (e JSEL 1 Ag il i)
Bbe 23y duan) 232y Jladl o gginag ae 170.5 daaal) alad) dSlaw glig ccalally oY) sai daig
. eall
ASla 81 alal) (5€s5 il L) g anig salall andl (grae (3o Ged) (Y S 1 alial) gial)
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L ________________________________________________________________________________J
H(ema) 0o n e el oy

L parll alaall Jeagll (ssinn B adis cyaall (e didaia aal 1 g il 2350 e

il Ll ) diag Lals Concha sylaall i dasll (e oo 2 2y e g 2 alaadl 25500 0

:6A] L yd allas
e i JUbY) die a5 alial) (gaall SRl WLV laall 8 S el as :HusChke 48 o
5l ) mall e lape gl Ji) Jlaa) 8 el S5 slld) vie salis Llaly cisin 4

A0S

pedl Sae 0o sdingll By pard) adll Jea daial 48 :Fissures of Santorini uysule (ss e
st all alaall 5la LAy Y1 S ey o8)stal) 2503 Byl Aidaieg Ailly
Bals Ay A adinll (graall il (8 s e 5 dupe(Ualial) gLkl 1 (gaall ) Lkl )l e

[2-1]. (ssball AN Jlaadl e pe 6 o ST (el i) (aleY) laall Jaas Jubal) el aa

[2]: aUal aend) Siaad duayiil) )y glaall
el ) daaly Ll saad) : HLY) e
‘.531.&;“ bl rcalsll o

csdngl) o Alassgiall duandl Byeally o(Aalell) oY) pe ALY (b a1 YT o
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D
Akl sazd) ey e
:Middle ear wsll o8& -2-1

iy Lracd) Glahially Jibal) clie ey ¢ el aball 3aia o piagy Jlp ghd o
Govim Lad cawsy Casall 13g) Ailial) dhlaally  Jlas) (ollly ALY 85isey DS liacy (il
cJakal)

O sl O Casa IS ¢ lly I3 asaldl Cunl) gy dblsall (e Liisin il i Ly
S dens gy BVl e IS da (5Ss5 cAilsall s3] Lndingll Algill “outpocketing sl Ll
535l 2a Jadd

LIS sacld oo Aalilly oY) fnecalal) Gausill (e awsll o8] cDliacs gand) ciladae Lasm
o (A3 ddaindl) e Lam) Lgb alal) dals g

s B die ALaR (b (s ¢ L die Lgana Tpliia 890 die pand) Clalie pas (S
[4-1]- Clsice 6 see (Jn gaills jalenng cAiall jamy jelang ¢ jshaia
:Tympanic membrane Juall ¢lés .1-2-1

Jile US55 anaging ¢ chaagll GO0 cdagdl Jlaadl <8 (@la )iled Cual Gslll aa clie

AL mad) (gaal ol jlanll ae dayn 55 Lsly a8 ¢ alall pendl (graa psaal dass ala¥ly Jaud
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olal0-9 lss &l &y syl ()&l sai jakag (Gpuinn JSE 53, goladl Jlaall e dns 1405

Juadll gyally 2a0 80-70 Jslal) slie dalua Jausie ilug caa 0.074 4ilows Jaussiag (ale9—8 Y| o,k
[3-1]. 240 55 a3 4k

[(3-1)dgéd [4-1]: paadlly Julal) eliad Biraal) ciladlad)

cdabal) oliay 48yl dcad Algd aail Cun die daagiall ddkhial: Juhl) clie 5ye @

Ayl dagl) o5l e

O gnial) audlly claghsd (53l sliall) dubd slie ah Cus :ialills dleY) Qe gl e
Jagliad (bl slie

diey el OO0 Ll 5 delud) vie) Judall elial (L) ol all B adk : uiall Cibidl) e
slic [and vie eguall GulSail Jiar 585 ¢ Laaal &0 Al Gads ((mad) OB danaills 7 delud)
co9a3 gguall daagiy Jukall

- slaall Gala Jual) s Cameg lasall Jaghall ¢l jglay 55 @

topand ) Judal) slie ansd)
ala ae dugydall Lylall Aadal) ol cclaas D (ge allisg :Pars Tense Julall slial agadiall avdl

Oe Sy cAial) odgl gl audll <5 deliiie dacled G e el (65 allal)l aaud) (aa
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D
alamid Ldaliall Aalall dadall Wl ,ddal) o3gl ) acdll Jads Loyl CGaldly cAaddall dalall s Aol

sl 63V dadalie ae

Apdall 4 ardy « AeYL ety dalh e S5y (Juha slae) (Pars Flaccid Judal) slial 53,0 audl)

Lefte:/ Pars flaccida \minea,
long process "
of incus \ \
S | /[ \ T
% // o L 3 S
-~ Marnubeium 1 4 ( l <
i , of malleus \ ) 'l -
S : B
z . \?\ |
e \\ -~ T~ Umbo \ // <
= L\
o \mrs tensa
Light reflex Amnular Light reflex
{cone of kght) hgamenrt {cone of kgit )

DBl pandll dis Judal) el Lyl allaadl (3-1) J<id)
(Source: Gelfand, S.A Essential of Audiology. Second Edition ,Thieme Medical
Publishers, Inc. 2011 ;p35.)

2(4-1) IS darand) clasdial) 2-2-1
[4,3]:aa0al 31 ) Julall el (e clguay) Ja giaadagg 209 (lasadly 48 hall (e Calls
tele LabisSe Jaudi (alh9-8 gas Jshas cie 25 53 (o5 :Malleus 43kl

- b

.l "élc—
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D
el Jis rme Tilye L (gaall 350l ) A8yl (sie (e s feale) 300 —

el elial dgaidl) ghally (3esili Ay piad e 1(peadll) sl 13l —
sliry sk Aemndll Lol Aolgdl) saailiy ¢JawYly ALY slaaly caldlly eV e 4 48 k) diaid —

UMbO yull dalaie b okl

Malleus Form

Shon Process — . Superior
Long Process ) N Inferior

Anterior
Process

Anterior

Lenticular Process
Crus

Crus
Manubrium

Crural Arches

Superior
Inferior

Posterior
{Curved)
Crus

Anterior
Average Height, 3.26 mm \ (Straight)

Average Width, 1.41 mm
1.08 to 1.66

Average Length, 2.99 mm
2.64 to 3.38!

) Claslic (4-1)J<ad
(Source: Gulya, A. J. Anatomy of the temporal bone with surgical implications.
Third Edition. Informa Healthcare USA, Inc 2007;p 46)

tle ailigfe Jaidn cale 7 gad Joha cqa 30 a3 Oy :INCUS Gldiad)

k) ) pe a1 b Jaaiaing Dlall b ads tawal) -
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aaaaaaasaaeee———~—~
LAl dglaid) speal) Jiad Lald i 0 jueadl) (sl -
cgenndl U i A8 sl Llse lae diey zdashall sl —
cabe T alghy o el (3 —
By Lhaus ae 326 glink i je 4-3 Lty sy olad)) aus lie il ay :Stapes Al
bl LlisSe Jadg (SHITUP Jidl) 7w lS) i (53 LISa] a3 Casan
e BN dliae Jig e e S5 o OSas cohiall pwaed) (W) g deaiay :Capitulum o) -
AU dlae jig adde S5y :Neck il -
A Aigall (go yeaily 38)5 Baliind ST AualeY) Agudl (3655 ,ualalls daaleY) :CrUMA LA g —
Lblane elaks Llal gl of (Ko 0 B g o Aasall a5 :Obturator Foramen saludl £ —
e Apcanll 53U b Loy (gpean <6 @b Aadais dpalie dajgiea 4 :Footplate LIS, 52l —
leabae o el 8 .20k 3.2 Lgialuag skl 41 X 20 2,99 Lawg laslad _wiis annular ligament
.Stapedial Crista ow Jsb ciyn Jaasl)
Cladiel) alda

IS ISy gy ) labe e ge g pais Blaie Liend) Glediall Llaidl Folaul) ()56

[4]: -lars pe Aliaidiall Cilapanll Blaew (s Lad ddasl (e Adlge Lk ddaine (ucie
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|
: Incudomallear Articulation (A daal) Slaiud) Juaial. |

U8 53 il avng A8kl Gy o Jeay Nonweight-bearing )yl e (L) Juate s
ol G5y cdihall (A ddadall bl il g pasll 05K ¢ ate pad Glo g oo
alieg BN Pliall e Bibe Sy Cagpnt e dabad) aid calln, el dad Sl Ladd)
[4]: . Enchondral bone Uiy Labie (55a7 danea) a3iils Lol ¢ ussa SI) g puiaal
: Incudostapedial Articulation A Alid) Juadal) .

ghadly el Cosall waall (SU o Nonweight-bearing i) e L) desta o
aiaall A acdll Blal pasly 8 . Lade Ga 90 01 Galiada dilue o (ssinsg AT Gl eidl)
[4]: -GN s ae daliaddll
- Stapediovestibular Articulation (gaaal) L) Jadal) .z

Ll sl el madll (565 (Syndesmosisiscan) s3llly LI sacld ( Jeate Ciuai s
AU Blaeadl gay BASH Bac W sl dngll haldl Glaendl 22k ae Laliie Annular ligament sl
Laclil) Al Sgilall byl ae Byainn oandV) angll Bl L) (3e<5y ¢AndY) ddainall L)) 4assll

[4]: .0slsl
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e
:Middle ear muscles sl (¥ cdae .3-2-1

Slaall e aell 5ol e alis can 6.3 Joba lavigiar QL) pun 8 Al el 1 LIS Al
o Sl ol Sl e o s D dlalade ey dalade G (e g cJalall Cagal Ala)
uanll e g lsansy ¢ [B]ld Bl sl e LK) Oy e gl S 8 ([BJAS) e
)
s s O e Lasig (ae 25 Jsh laugias dabida ey dabada il (e il sALdal) Biga Abanl). o
@s>3 ) Tensor tympani semicanal ilias)l sl Ciail duadaall Ghaally (ilisl i Cig pind
L0l alaall Sl ~liad) e sladd) gl ey o(Aliaall alaes

W sl pnsall Wl SN a8 ol ekl mlacdl e sl e Auesl Y)Y GLIYI i
Gifie Crmal) lgransg clgiiady dyhaal) Gial daalYly L) mohacdl o S5 sl dap0 90 5nd
[5-3]- dosl) dualial) rme yue gl

t sl oW gy lda ¢ cleld ¢ e 4-2-1
: Spaces ,Walls ,Folds and Recesses of the Middle Ear

(5-1) Jsa:[4](Jadad) ciga—Jalall (3 gaina) Jash) ) Ciga .

hblly Gaall Glecdl) sasag ¢ ags Soin (B e all el Gain piagh aliile s Cagn o
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22 (Al L3 —(goanlly dnand) I palind) Cianl dmand) ciladinl) pia
e

e A By (bl iy ) agall) e alY) 8 deaing (i) e (@dall anidlly ¢ nsll e

(6= 1J<al): ) awash o) Caga pusis o (S ¢ il )

Lossor petrosal norve

Tympanic branch of the glossopharyngeal nerve [IX)
Internal jJugutar vein

gl O digal et JSE (5-1) Jid)
Source: https://www.slideshare.net/DrKrishnaKoirala/l-anatomy-of-ear-and-
mastoid : Retrieved May 6, 2021

Ll Qi elie oanll a3 aell 585 thacsgiall Qi 5f Mesotympanum dalally Jubll Cass @
bl 2l sgas Cpasa
Juball Cagal (gslall alaia¥) IS s gslall Julall ol Attic 4udall sf Epitympanum dldall (358 o))l e

.‘)_..\»Aw begiig u\w\ pxg E‘)LAS\ u,aj) S99 Lalall
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C

e gsing g Ablal) Al (ggise Cnd alg 1 o) Jual) o Hypotympanum alkll caas oyl e
el Qo Vi) U il dla (8 08 ¢ omnh IS8 Bale 0 B L 585 : i (34
il Gyapald) 5aad) (pe cjally 40:Sial) in Ailesal) aa Lgalaly 3y90al) 538 oo

(s Judally eleY1 Judall) Pro and Pretympanum aldall alef caoly ALkl cala o)l o

sl o) Ciga aludl (6-1) Jsid)
(Source :https://entokey.com/middle-ear-compartments/
Retrieved May 6, 2021)

: [A] st oF) Cigs lad

cale 15 el LYl Ll e
cae 15 Gases)) kil e

(u4 ablal) caan )yl (Sginatg can 2 Byl (g5inasg (e 6 dldall 348 )l (Ggmar 1 ayinall Hladll @
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D
: [2] st N g yglaa

( Tegmen) Jubll i s AeV1 & @

oY) Sl gl Al s ) e

ALLY Bge (il i — Shad) 1Y) 3 e

csodd) Doy LN dlae — Slaal S idlal) e
coadaal) 4l ) 5 e

(k) lie 1 dagl 3 e

: [2JAulal) e

Cdl i eV G e

- Fossa incudis aglaid) spiall 1 Jau) & o

- Zygomatic arch duasl ousdll 1alell i @

. Aditus Ad Antrum ) Jase tGalall b e
Lol Granlly dudagll Aol Caini 8Ll f ) 3 o

(trall abaall dra e g3a) Scutum goall : Jaasll 3 o
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(D
[2]: e (amash 03U ) laal) (g5

- Ogolall e lal) 24l ¢ Llasl g8 :Promontoryciikll

LA sinae (g o :ROUN Window 8 gaall 538LY) e

Lagas Ssiaas o tOVal WIndow dudasd) 53LY o

.Lateral semicircular canal prominence 4séagl) 4ddgl) Coual SURY 9 @
.Facial nerve canal prominence ( 4:2Y) dakal) 628l quanl) BLE o @
-Cochleariform process. :J<idl dala sgilll o

[3,2]: (Aot o) il o

1oty sl OB bl il 8 dals el o2 3a3

(7-1) J<ad Sinus tympani (Al )

Sl sl (7-1) Jead
(Source: Gulya, A. J.. Anatomy of the temporal bone with surgical implications.
Third Edition. Informa Healthcare USA, Inc 2007;p 88)
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Aadagll Lyl Caai sLally Ponticulus sawal) s oY) 5 e
pdiagl) Aol Cocas 3L 1l 3 e
. Subiculum :Jauyl i e
coabaal) 4l V) 5 e
cgesl) cuarlly gl ol 1 Aol (8 e
b lalad] 26 ) saltia) Gueny Cliary ¢ gasl) Granll ool ddide cililaal i) slaily tig S8

[(8-1) Ja. [8] AB,C

: Facial recess ¢l @l

G o (bsid) dlall) Lalall el o) Cagal AN laal) fada dihide Gee Cilayy mlis)
L) diaally gl Caanl) 5L Calally ) g cdalall Jia Gaacy Lkl alaall sl

Cilyg A ISy alaaty Lallag (Al diaalall (asill (golall giall danall ciliniall sl ()Y Staal) ik

[3]- Chordal eminences Lall j95l5 ¢! 13l ¢ cared) gl i oa
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27 Al L3 - (gpaatly Aunand) il alindl Ciesl Lmecd Ciladinl) il

Sinus tympani Type A

Sinus tympani Type B

Sinus tympani Type C

Adal) cual) Jabaif (8-1) Jea
(Source :Marchioni, D., Valerini, S., Mattioli, F., Alicandri-Ciufelli, M., & Presutti, L.
(2015). Radiological assessment of the sinus tympani: temporal bone HRCT analyses and
surgically related findings. Surgical and Radiologic Anatomy, 37(4), 385-392.)
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//M"U'los

Facal narve

“
Facial recess

sl Gl (9-1) Jead
(Source: https://otosurgeryatlas.stanford.edu/otologic-surgery-
atlas/mastoidectomy/facial-recess-approach/ .Retrieved May 6, 2021)

g@;j\ Cuanll o Lagile ‘?J,\LS\ cuallg ‘;@.;33\ QU e JS s (10—1) el ek

Xy

(&
5.),“\\\ o\
\\v - :‘. '.X
avs

T e
Aty

)

3
\‘g;:{::gqni\\

bl cnadly gl Gl (10-1) J<il)
(Source:Sataloff, R. T. (2015). Sataloff's Comprehensive Textbook of
Otolaryngology: Head & Neck Surgery: Pediatric Otolaryngology (\Vol. 6). JP
Medical Ltd.p:4)
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(11-1 J<id) :Prussak,s space dlug s délua
[2]: Wagas
odagl bk Al s oY) & e
il sl el i) o e
Aadagll A8kl Al faleY) e
Apdasgl) Al Ak rCilal) & e
Akl Gie t Yl B e
Jub elas s aagll 8 e
AVl gl Tasla UK (a0 WS (e Lginaal
(11-1 Jea) : Anterior Epitympanic Recess (Space) (l¥) duall wy,

f o oany A8l oy eLJ o

Adacgiall sl sal) 1 oY) b

glall e Jsy 1) b

Aac el Luaadll yeally Bl 8555 saleY) b

A s3kally gasl) cranll 1 Y] B
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G D
bl alaall s i)y dagll B e

Gk os Al g Jeaiy Cumy cV e b 1S (5K g canall 8 DS Gl Tae caliay
[2-4]. Cog ox e Jals
tbmgl OF) clbg
(11-1) IS8l 3 dacages clabell cudi b aged ) UL e degane o augll o3 (gm0

[2]: Ll

el 48kl 4kl

. Aaalal) Akl AL e

Jadagd Lahal k) e

odasl ddluud Al e

) Aol LY e

gl Al AL e

cOlaball cn dkll e

(11-1 JSa) il lehall Ll oda ¢y JSi
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Prussak's space dllug ddlua o

Anterior Epitympanic space i) dsl)
-Superior incudal space (gsial) Hlaiud) g2 o
-Inferior incudal space  Adud) Hlaiud) g2 o
-Von Troltsch 4 el cuall o

-Von Troltsch J &4l sl e

Anterior
] epitympanic < = Superior
Superior space 5“9930: _— > mallear
incudal > ) g ; 0 \  fold
space — 7 A \\ \\
/ Prussak’s 53 ~ \1\
|~

Inferior '4

space 3 | \
l Lateral
P— mallear
i\ fold

,/‘
Laterall —Z———— y
incudal /o <\
fold m

v Sy
Anterior pouch >

of Von Troeltsch

incudal
space “
A Posterior
= mallear

ligament

Posterior
. mallear
Posterior pouch fold

of Von Troeltsch

superior malieolar
fold

I\ \

|

i u\\\\x‘\
0 i LN
n) Al

)

Incus ; /— Prussak’s
Lateral ¥ space
incudal i
AR S Lateral
\ WO N / malleolar
/ - fold

“_ Posterior pouch

incudal
of von Tréeltsch

fold

i \— Posterior malleolar
§ / fold (Posterior pouch
- " of von Tréeltsch)
Stapes /' |nterossicular
fold Handle of

Nl ! malleus
gl ) (@lilas)ale )by abd (11-1) JS&
(Source: https://entokey.com/cholesteatoma-5/Retrieved May 6, 2021)
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:Eustachian Tube (ibiugl i .5-2-1

sl W) Sluzabaly disgi (B ol g3 aly AV apaldl ol 0 Cags deas gl
Aledl) s iy, ohlll Shall Glydll bay &Y sl slail eleY) el GV s e Siay
algh aly gl anll Call Hlsatigy 8yia aiiy TOrus Tubarius gl sl xie Jaad) opjall LA
Aa)d 45 Lslh Aie ey aaiVly Jaud dning can 38-35 L) il sie Juang can 18-17 533l aie
e s Lain pgaal AL dasill e ola 15 saiy (midl duasalil) dagil) ey oulll) vie 331 aa
Eord ey 1305 ey 10 @Y1 e DLl Ll (585 L) die 4t Al STy mely eadl JULY)
[2-1]. Ok e Jacsll 3 cbilgal

35 comadl) QBN g pimil) eall IS8 o Ay ehag calic en e Lg (il i cally
(ot gt o Ll el lasly sl lasdl acd) andll (€55 ALIS je ddls (<40 (e gyt
bugia o chagll Gl il aball gall IS8 Ly ccliall gyl 590 Alianll e @y Balo)) e 5Ss
O o A g pmrlly alaall siall 5 L) dihie die (Ka Lo Gual 05Ky can 6 =3 ok

[2] (& e 2-1)
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G D
c Y kil ae 5725 cgasand) SRl ae 10-3 dnageld) Al cae 5-2 bl dasdl

[6]- clsice 7=5 sae G ALl diimiagy Al paa ) i) ducs

Orifice into

't pharynx =

| " nasopharynx [/}
Tensor palatini -
X % Pterygoid
m Hamulus
oral 3\,
"N

il i (12-1) Jsi)
(Source: Gelfand, S.A Essential of Audiology. Second Edition ,Thieme Medical
Publishers, Inc. 2011 ;p39.)

:Mastoid Slaal (5l .6-2-1
el o Slals e A Aditus AD Antrum bl Jase da el 0N g Jesiy
[4]. Slaad) sl
[4]Ghlie 3 ) asds (S
. Antrum <Lzl el
W e Tey Jad) sas mias: Central mastoid tract (S ya) slaall. o

f lghiieal (Sang WAN (e el e sging 1(13-1) J<a : Peripheral (Jasall slaall.z
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iy
. elidl) Casw (e el :Tegmental or Dural cells o

- elaall dyglall 2alall gl 8w :Sinodural cells o

i) Gl e ualally daedYly dadagll (KLY L3 &35 :Sinal or Perisinus cells e
-2l canll e Ailial) dakaill Jaas :Facial or perifacial cells o

-eLaal) 89,3 e a&i: Tipcells o

Ll (Ul e il : Zygomatic cells e

Aadagll LAl Cas Ll (e yalls Perilabirynthine cells e

Jiag Dl ssieas sliall gaiall eiall e Arall el Jiadi 408 ) Liaae dasbia @ H1HS jals

cGaaall rall i)
Sinodural
Dural Petrosal

Perilabyrinthine

Periantral

Perisinus Zygomatic

Perifacial

Tip
ALEAl LAY (13-1) Jsa

Source: Mohammad, M., & Suhail, M. (Ed. 11). (2007). Textbook of ear, nose and
throat diseases.
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(14-1J<a): Inner Ear 4dala &) -3-1

Caalll il Beslan a5 ¢ oadaall 4l dunylal) 5L ans 3L8 (para 5L AN W) Jias oS

LBl Caalll Bl Besban oy ¢ Sliall gl 4l Ll ¢ Lol
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Sphencal . Latef a-l Posterior semicircular / S
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Endolymphatic sac
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canal and duct \ ( Q \\ _Endol{&plnatic dugt :
; v ) in vestibular aqueduct
\ Posterior Stapes i ova ( - A\ .
semicircuar (vestibular) window Q (@))’N Utricle

q e =
Scala > O = - \w » canal ik M i~ = Saccule
Mg - y ) Malleus = oA/
vestibuli (s & b i~ Opening of " k{ J——' Y \ Vestibule
Scala - crus commune Round (cochlear) window ——— 2 M~ % d
f W™ (closed by secondary 2\ ——— Cochlear aqueduct
tympani g\ tympanic membrane) \
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X " of cochleah : / \ end of lateral canal External acoustic meatus
rrow in fenestra cochleae ”  / Openi i
/ ening of aqueduct Tympanic membrane Auditor
Cochlear recess ofpvesligule 9 (eustachiar:)y tube

L3N o) iyl (14-1) Jsi
(Sources: Fig A: Singh, 1. Orbit, Eye and Ear Textbook of Anatomy.: Head and Neck,
Central Nervous System (Vol. 3). Jaypee Brothers Publishers2006 :p 866-893
_Fig B: Scott, K. Ear, Nose, and Throat Anatomy and Physiology Normal
Findings.Quick Reference for Otolaryngology: Guide for APRNs, PAs,
and Other Healthcare Practitioners. Springer Publishing Company 2014;p-39
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DY) age Bl e el ae Juatig Vestibular cecum alaall o)ygall Llgal) vie fag dsla

Semicircular

Semicircular

duct in aqueduct
of vestibuile

5 v ' “SqdHy b 4
Dura Subarachnoid Perilymphatic duct
space (aqueduct of cochlea)

in cochiear canaliciius

Cochlear Aqueduct 5 Vestibular Aqueduct (15-1) J<idl
(Source: Saha, A. K. (2016). Otology & Middle Ear Surgery. JP Medical Ltd.)
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Manubrium

¥ Ligament of mallews Malieus
N / Incus
J ——Axts of roation ’ .
incus } ‘,/ _—
[} < shorter 7 Stapedal
- AR o | footplate
g A A £/ \
: / / \ Oval window
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Shorter leg W ,’ \\\::r Smaller area
of level = Same force
W\ Z 3 3 HIGHER
e g . T PRESSURE
eV Same force
l Lower pressure Force applied to a larger
o= G area s concentrated
gl ROy=hxD; Less distance G o;to: sm:!ie.' a‘:ea
Less force More force
Manubrium
Post. quad. . quad

agl) OBU AiIual) ABUal) gas Al A Jigeal) andail) bl (1-2) Jead)
(Source:Gelfand, S.A Anatomy and Physiology of the Auditory System Essential of
Audiology. Second Edition ,Thieme Medical Publishers, Inc. 2011 ;p44-46.)
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(Source : Jahnke, K. (2004). Middle Ear Surgery (Current Topics in
Otolaryngology-Head and Neck Surgery). Thieme.p27-28)
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[ 2000 Hz Rocking motion of
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‘_’;_'9- 4000 Hz . N \ A

¢ Al el b A8jhal) A 1] (3-2) Jsad
Balad) gl Ao el JSdu LIS A

(Source :FigA:Jahnke, K. (2004). Middle Ear Surgery (Current Topics in Otolaryngology

-Head and Neck Surgery). Thieme p28
Fig B: Gelfand, S.A(2011) Anatomy and Physiology of the Auditory System,
Essential of Audiology. SecondEdition, Thieme Medical Publishers, Inc. p40
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Galiugl judi Caillag (4-2) Jsa
(Source:https://slidetodoc.com/ear-i-anatomy-and-physiology-of-the-ear/
Retrieved May 6, 2021)
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Source Gelfand, S.A (2011),Anatomy and Physiology of the Auditory System
Essential of Audiology. Second Edition ,Thieme Medical Publishers, Inc. ; p55
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Auditory cortex
in the transverse
temporal gyrus

Medial geniculate
body

Auditory radiation

Inferior colliculus
Lateral lemniscus

Lateral lemniscal
nucleus

Dorsal cochlear
nucleus

Ventral cochlear
nucleus

Vestibulocochlear

nerve

Trapezoidal Superior olivary
body nucleus

Sl rand) Juad) (6-2) S
(Source: Probst, R., Grevers, G., Iro, H., & Rosanowski, F. (2006). Basic
otorhinolaryngology: a step-by-step learning guide (Vol. 154). New York: Thieme.P 159)
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Surgical Techniques of Myringoplasty & Tympanoplasty
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Casal dulaie Llalie — (5960 (g 03 Cign = diba sliE 3gag angll 03V ddds Bale) allam
[19]-adalall 31 Jilsass Jalall elie (pn aSae Jlaily Jacesl) 3V
gid) bl dlaall 3 Juadlly ot Jolal) elie #3la) Gyb e S deadll 13 8 S
oo Bl i GEN) POlal e Juy seb " dial) clie win " mlhias S 5 L cdag ) el b

. Myringoplasty & Tympanoplasty slbwas (0 JS

bl o) aduaiy Jaall elié ad il dafad) cilugsl) Gl Jadl



Type IV Type V

sl o) aial Bl Gulidlgy il (1-3) Jsal)
(Source: Kley W: Surgical treatment of chronic otitis media and its immediate
consequences. In Naumann HH [ed]: Head and Neck Surgery, vol 3: Ear. Stuttgart,
Germany, Georg Thieme, 1982, p 221.)
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B G ehal & O pate K oY1 olail HeliX Og3lall lu e ele1 giall Slse (<80 saaa
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Jaadl dales (i€ in I ansal) mo dalaia Ol dese alidind & cialall dandll a8y sals Cilsa (63 dana

o) e Jasal) (2-3) Jea

Source: Hildmann, H., & Sudhoff, H. (2006). Middle ear surgery. Springer Science
& Business Media;p21

. : Retroauricular Approach o) <ila Jasal .3-2-3

Janll mpasi gy ol elaall e daba ehal led i A eV adieal Logee Zayhll s Jats

Bldsall hiiar i) and B gl O Glaba pliee 8 Jundadl Jad) 13 Se g alal
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&5 Slhlee 8 ae 5o .Retroauricular fold  olsaall cils 4kl (il ahall 3a0 el &4
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RETROAURICULAR REVISION
INCISION SURGERY

o) @l Jaaa (3-3) Jea

(Source: Sanna, M., Sunose, H., Mancini, F., Russo, A., Taibah, A., & Falcioni, M.
(2003). Middle ear and mastoid microsurgery. Stuttgart New York: Thieme.p51)

(4-3 Jad) 1R Gl Jase Qb clié gy cighd —3-3
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O s Jaaay Juall oldd a8y g (4-3) J<ad)
Source: Hildmann, H., & Sudhoff, H. (2006). Middle ear surgery. Springer Science
& Business Media;p21-41
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[18]: ety (i (M aadail) i i (S
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cdasl ad aad)
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Juhall sldal Ban Lld dsas g dnaled) LAY o Julall sl (e ALY Chall) Jadd A1) clly)
:g,.u‘g\ chaill B

[18] ilasesdl asinl) Zanylal o Aliadal) Ziybal

SKIN

ANNULUS

-
MUCOSA

Underlay 4cail) dihally Juall oldé aalai calidi (5-3)J<il)
L) gaall Ala alaf dgadl) da )t cAddalial) alal Cpaia dbadl) 42, dal): o cAdasund) dadl) 42, hal): |
T # el i p 4 -

(Source: Sanna, M., Sunose, H., Mancini, F., Russo, A., Taibah, A., & Falcioni, M.
(2003). Middle ear and mastoid microsurgery Stuttgart New York: Thieme (p131)
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FREE SKIN GRAFT

NEW BONY l2mm
ANNULUS PL  NEW BONY
¥ _ ANNULUS

1S G :‘ i \
% MUCOSA

Overlay 48l 4dyhll Juhl) sli analdi (6-3)J<ad)
(Source: Sanna, M., Sunose, H., Mancini, F., Russo, A., Taibah, A., & Falcioni, M.
(2003). Middle ear and mastoid microsurgery ,Stuttgart New York: Thieme(p133)

caang QY] agal Ty Judall clie auala 3ilag daalal) Jaladll (7-3) JSal el
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Underlay - sl e

2 ol A o N 8 s Jid el lEnl -2
Underlay - sl e

g;é...d\ ¢ all @ Jub glie sl -3
Underlay -0 <ila

4 A haall diay g slall Al 0l (8 s clide QA 4
ME(?) -Underlay - ca¥! <ala

l: bl (el sl Joay Jiba sl QS -5

—a

W

ME- Underlay - o) <ila

6 Al s Qs eliie i -6
Underlay - oY) <ala

4kl ) deay of 59 (ol gl 8 Jiba sliie S -7
Underlay - oY) cala

a8yl Joay ale¥l a3 Jiba slie i) -8
ME(?)-Underlay - oY) <alx

bl eale) ol Joay Lo s Qoo sLie &) -9
ME-Underlay - o3V <ala

bk Jiba oL lE 210

10| ME=Malleus manubrium exteriorization

~

INCRONINY

(-]

2012 Ulu gale (389 Ao giitall Juall oLié Ll 3lay AiSeal) clal) (7-3) Jeal

(Source: Sanna, M., Sunose, H., Mancini, F., Russo, A., Taibah, A., & Falcioni, M.
(2012). Middle ear and mastoid microsurgery Stuttgart New York: Thieme, p 124)
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celiall Llay aadall Jlail s

L5 Gang palall Cudi Gaay (00 35 () dgng paad ) Aedll ARl aadial Jla 8 elal) cay @
o psdlall e K LS g;“-’\]‘ (= pakall aed g s b a6 dgag dald Baa)

oo s Lays 3al gy Split-thickness Skin Graft sl (el gals axk 33 dalall v @

ansll O6$ Gy dd plud ails o daiagy cae 5 st e o) Gild aball GAD Cilea

(8-3JSad) .5as 5 platiuly GIKY) 538 aadall 355 ¢ Jeudd galal)

aidfiy o gy pah 33 Ak (8-3) Jeil
(Source: Sanna, M., Sunose, H., Mancini, F., Russo, A., Taibah, A., & Falcioni, M.
(2012). Middle ear and mastoid microsurgery. Stuttgart New York: Thieme, p 69)
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(9-3 Jsall) [19]:48sa diyhlly dald M) .3-6-3

(1:9-3 J<al) ol cun IS o

(c29-3 Sall) . cdasl) sai pakall ZL3i)

(z:9-3 JKa) . oaall Jlas A Ll N @

=3 J<all) Ll elie e dill) ARk g o angll O Cign (B (LsliealsS) Ligyds L gans

(2:9

Ldgal) Aiplally Judal) sl 2y dualid) cllAY) (9-3)J<id)
(Source: Fisch, U., May, J., & Linder, T. (2008). Tympanoplasty, mastoidectomy, and
stapes surgery (pp. 8-11). New York: Thieme)
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(10-3 Jeal) [19]:4maml diy il duals UL 4-6-3

=3 J<al) L elie e el Gl dedi I QYD eV 8 dalay el Ml el e
(T:lO
(210-3 J<al) Lpadall dag (Saall (el iall b Lagilial S o

(z:10-3 JSal) ddleall dddal) daspill ZaaleY) Lglll s @

Y r e

Adatl) ddyhll Jual) olde adh dald cildlis) (10-3)J<ad
(Source: Fisch, U., May, J., & Linder, T. (2008). Tympanoplasty, mastoidectomy, and
stapes surgery (pp. 8-11). New York: Thieme)
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[18]- &l (gpaall ) ddlia) ¢ gpunll 3ilsally (Aalall ¢ Stiffness sslall Jie) 4Ll lgaailas
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Q] (58 "l lagdaall b pellacme Lol cBlSHl) 2800 (oSl A tie Aariieeal) Jilall "5l

Al A8l sl CAS die deddliall

e 85lae 2gng aa (laiel] Jshall egiil) sl eguill JSEB) AG) Shaiad) Qeatall JSE 3
andla) (Sas ¢ [23]anesa) asl) o) bl b daalaall dllall Bslas SSY) ALY AS )
dgalic ol Ayt dadid ang e V) salels o Dpmiall Jilad) aladial abad) Gkl e aaedl
coadanl) Ciiany) ladialy of A3 4 a8

Ll ¢ oalall 0l (e luiildl) Chaia die Ljge 8 A1) Jlall ciladaal) auieas cililee iy
O Leinaliy ead) s il 8 lgalatial Ay o sl il Qi T 3 duaiall Jilad) alasialy gl
iladly S Ja

aahaall Ll 4 daadil) & cdunend) Gilaball @ildl Caiat ooyl deadl) 138 b S
AN Glat VAT Gkl (90 Lrand) iladaall aviean]
sdarad) claadial) L Ciiial —2-4

cshesll GV Claalye] Gl by chumy ld: Ll 3 ) Leand) bl @bl Caies
e g 3alall LAY U Ly ¢ claus) o) Gilicalye] e 33l dusend) Cilashiall L3 0 %80
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ol Al eaiall ahell joust dunal) Lagiully o) Gudlsa o Gaayll G Sl g
[24] L) o2 b by aadl S Jlaiad) Jaadal) g A3 ey ¢AaYshal
sl O clual) b b L) .2-2-4
3 ) Lasall b madl lisy ol LasilivnlsS me diajall Al avsll oY) @bl 3
cshasll ) cilala ol dislae Y1 A Jgad) laiadl Qughall (50l A5 555 cdmacd) Cilalaall
[25]: o8 Clesana 4 Y cladaall wldl st 1971 sle Austin o6
L)l g il Jighl) il AT aa d8)laally LA Ll 1A A sanal
cohiaal) gy LA 285 STl le pe 8ykaall Al 1B de gendl)
Loy A8 ylal) il pe Jai LA A 1C e gendl)
A ate LS 208 3sa pe U A8 Sy Glaiadly A8 )laall e :D e ganl)
t a9 Austin casail @Al Claia DB dslaaly Kartush ol
Loty il e ciladaall i 1 E de gandl)
Lignty ciladaal) ke e LIS i ¢ F de sanall

cladaall 8 Auidag o Augu L3 (o angy Y 1 0 desenal
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.
JSall) [26]: a5 blad 4 ) phaiall Jighall ¢ililly S i) Jeaiall a5 Chiar of (Say

:(1-4

Jemiall 3 i a o ol cwsall el B s Gon (AU i) Juadal) & ald 16V daal)
‘phse Jhale J9a5 ae

e 1 e J8 ol Jishal) el 8 e s S daadl

e 271 e plaiadl doshall p 8l 8 A B aadl)

e 2 oo ST Gl Jighal) 5L 8 A el aadl)

SOV i) Juaiall @bl Jaladf (1-4)J<ad)
(Source:Belal, A., & Reda, M. (2011). Bridging the Incudo-stapedial Gap: State of
the Art. The Journal of International Advanced Otology, 7(1), 115.)
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3 LS e bl 058 sl sl 31 8 clagi ae Tl 4a) ciladaall oL 58w
Osteogenesis Imperfecta 5 Branchio-Oto-Renal Syndrome e clebliall (e Glaw & 2alg
. Klippel-Feil Syndrome s Achondroplasia

Teunissen and Cremers. e lgadls (dalall claball @l Cliia e vasl) aag
L) aid Cus ¢l 3V Gllead alal) CadSH el A el L) ot e aaie) (531 1993
[27]-due b Lol Vg chanssty Llail 4 )

bl oyl Bl Jass
gyl 38 saclE caf | Laadl
Agalaal) bl 8 (33e 055 pa BASH) it 1] Ll
AS e BIS) 8206 e Apalaal) Audud) b ogi 1 1] daadl
Bysaall 338U ol Apand) 33U fial ggu g) aiaal are: [V Jaall

e A AN Blaidl o dl) Ciiatl) Jady
.Ossicular discontinuity dwdasall duludl Jlail By .a

.Epitympanic fixation &l & < D
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.Tympanic fixation il <. .C
bl bl Baaill ol it Jody
Aplasia giai e .0
.Dysplasia giai jue .D
-Abnormal facial nerve ¢as cuac i ogds bl
-Persistent stapedial artery A\l glydd) o b2
Uy jeal) il cladaal) Glasial AT Cayial angs (2009 ) Choung, Y. H s Park, K. .
il slie pe Agiaall Clagiall (e Jaai 21 Chasy alig (e 78 1 Laball Clasagd) e 3l
[28]. cxuke

pdaad IS lem cVal daey clasiall balail (1-4) Jsanll jela

Aanand) Cilasinll puieatl dafal) LAEY gl Juadl)
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(G
g jeall LAY Tunacd) ciladinl) clagds Ciiuai (1-4)J g2
(2009 ) Choung, Y.H sPark, K. J 1y

Type 1. Normal stapes with incus or malleus other anomaly

1a-No incus long process (5)

1b-No incus long process with fibrous band (3)
1c-Fused malleus and incus (2)

1d-Incus fused to medial attic wall (1)

le-Malleus fused to anterior attic wall (1)

Type 2. Mobile footplate with other anomaly

2a-Stapes without anterior crus (3)

2b-No anterior crus and no incus long process (3)

2c¢-No anterior crus and no incus long process withfibrous band (1)

2d-No stapes suprastructure and no incus long process (6)

Type 3. Stapes footplate fixation only (36)

Type 4. Stapes footplate fixation with other anomaly

4a-Stapes footplate fixation without anterior crus (4)

4b-Stapes footplate fixation without anterior crus and incus long process (2)
4c-Stapes footplate fixation with obturator foramen obliteration (1)
4d-Stapes footplate fixation without lenticular process: only fibrous band (1)
4e-Stapes footplate fixation without stapes head (1)

4f-Stapes footplate fixation with monopolar crus and no incus long process (1)

Type 5. No stapes footplate with other anomaly
5a-Underdeveloped stapes crura without oval window (2)
5b-Anterior and posterior crura fusion without oval window (1)
5c¢-No stapes and no oval window (2)

5d-No stapes and no oval window without incus long process (1)

5e-No stapes and no oval window with incus long process fused to promontrium (1)

Aanand) Cilasinll puieatl dafal) LAEY gl Juadl)



85

:ail) Clagdall dasess e (2-4) IS edang

AR
e
\

UG UGT,
R

(2009) Park, K., & Choung, Y. H J Wy dlgjaall 408141 cilaial) cilagds halad) (2—-4) i)

(Source: Park, K., & Choung, Y. H. (2009). Isolated congenital ossicular anomalies.
Acta oto-laryngologica, 129(4), 419-422.)

Type1: @

Type 4: a
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tarad) Cilaadinl) aviual ciluidi —3-4

tagad . 1-3-4

e g ¢ 03a ) Cpakell P € < el Ananad) Sladanl) iy Laldll el e gn
pabial) Aldid) LA paes il Lge i Apeial) Qo] audgll Liay|

e (50 A4S AL Alges (3l Analaall dudd) & Alasead) LAV Vs e waall s oS
caslidl) (he degiadd) Loald Al AR b dpaiall Jilad) e

cladlly Zhall 5pa e elld adiag cdurandl Glabiall @l ZOaY @hla s aag saley
labaall F il e ¢ augll O3 & s3sagal) liabeYl Aasiye dalsal dilia] 4l Aliaial
Ll Al dudaan dga o) dalall Bl 8 Ll o) clgihad o Gansall 808 dumiall Bl il
(24180 L0200 g gadatly Jasl) a)adienls dunacad) cilanbind) poieal .2-3—4

OS caalaal) Aldad) b gpiall LAl Jla 3 I3 (58 adae gl Ay penc deldd aladi S
galaa) Aluladl & 3yl Bage Caang Mg sl 3 pe pabaia¥) ) il asedall 038

 galial) Alid) b Copanl) Alla (335 38 Jladly agalall ok 23l Ly Lesh
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D
Sa (13-4 J<2) Jadh wtnll gl CuAS aa AUOY Atiad) Juadall Bl QAT 393 Jia B

Aadail) (K1 A Gudyy el Jaghal egil) G dsadie ol (5350 sl Slaal) (a) dudg pume dalal pia
[29]- by pumi) (1a Linars Judadl il ans dualial
dushll (AU e gy (el sglill QUAT g (ALY Albiad) Jalall 8 B AT 3 b b
dadad g Allall oda L (Sarg B o 41 s Y Apalae dakd g Gl (< 3-4 J<E) ol
Bovea Lliey cOlviadl Qighl) equll auli ae 1 hads dbae eha) & Cusy U Cija IS0 44y e
cdahal) elaal Load dadle Lolaud) ddg pumdl) dadadl] dila (5S55 DA alss Al ) mlacdl e

[29]

Gpad abic of Agpab A3 pad aladiul Jand) AN Gaiad) Jadal) QAT £30a) (3-4) JLad)
(ieall gl ogiil) (o phia £ pn rutal) agill) QAT 10 ¢ Jah wsal) agill) QAT )
(Source:https://entokey.com/reconstruction-of-the-incudostapedial-articulation/
Retrieved May 6, 2021)
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s dashal) egiil Cp Jew Jlal) el g QN Adiad) Jaiall B agaaa AT 39 da Bz

[18].(4-4) JSal b LS (sl & yhall (o g pne pake ging (Sar 1l

CARTILAGE

/

AN ) Jaiall A agana QAT Jla b gy aad pladiul (4-4) JSi)
(Source : Sanna, M., Sunose, H., Mancini, F., Russo, A., Taibah, A., & Falcioni, M.
(2012). Middle ear and mastoid microsurgery (p. 335-416). Stuttgart New York:
Thieme.p193)

148 Jaal) dadw &a Oaiaadl Q.}}H‘ ggidl) gﬁ Roily QAT 3939 Jla g.ﬁ )
i el e LIS u,,bj 48)hadll o axmgs ( Reshaping the incus) ¢laiwdl A< sale) (Sa

[18].(5-4) Jgall. LA ) s dla b Slasgad) alss Aie o) caidles Jla 3 LGN Gy ol

Aanand) Cilasinll puieatl dafal) LAEY gl Juadl)



Ol AN dnagg Oliad) A Bale) (5-4) Jsid)
(Source : Sanna, M., Sunose, H., Mancini, F., Russo, A., Taibah, A., & Falcioni, M.

(2012). Middle ear and mastoid microsurgery (p. 335-416). Stuttgart New York:
Thieme.p197-199)
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Co
SN ey Ayl G Ancagy Gluadl A Bale) aladiu) (Se skl olash AN o Jls b

(6-4) J<a[18]

LN G o i) A< Bale) (6-4) J<ad
(Source : Sanna, M., Sunose, H., Mancini, F., Russo, A., Taibah, A., & Falcioni, M.

(2012). Middle ear and mastoid microsurgery (p. 335-416). Stuttgart New York:
Thieme.p201)

Dkl olid (s daimgy il A sale) (Ko s olaied] ughl) agiilly A8 jaal) Liad QAT Js B .

(7-4) J<all [18]. 1S (ol s Jla (b BASH (lisgudl) 8l Il o BN Gulys

o

Bjhal) ad Cbe Jls A liul) U< sale) (7-4) J<al
(Source : Sanna, M., Sunose, H., Mancini, F., Russo, A., Taibah, A., & Falcioni, M.
(2012). Middle ear and mastoid microsurgery . Stuttgart New York: Thieme.p197)
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Ol A sle) (Kar :ABjhaally FASY 5206 A A g BASU ABgH CuS)A AT s b g

(8-4) JS&l) [18].3Samall AASH) sae g A8 kel (s daings

A A8 5al) us)ill QAT Jla A olaiad) Al ale) (8-4) Jsad)

(Source : Sanna, M., Sunose, H., Mancini, F., Russo, A., Taibah, A., & Falcioni, M.
(2012). Middle ear and mastoid microsurgery . Stuttgart New York: Thieme.p202)

U sale] (S dbplaall ATy Al Bel dSa ddu pe LIGU Adsdl) Qus)ill QAT Ja Ay

(9-4) JSal) [18]. il jusd Jls

4B haally IS Ldgal) CuS)l) QAT Jla & glaiad) Ui Sals) (9-4) Jead)
(Source : Sanna, M., Sunose, H., Mancini, F., Russo, A., Taibah, A., & Falcioni, M.
(2012). Middle ear and mastoid microsurgery . Stuttgart New York: Thieme.p203)
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(D
(OMilly ABadl) A (B ) Al b clasial) i Jla i

iy ol Bla Sl g AS ) Bm dylaal) ol in ABylaall pupa 8 allily olaiad) Joad 2y
sale) & el dalic A (gl plasia) 5 Lead el 8 Wi Jla b &kl Gy il o) dldal) 5510

(10-4) Jsa [18]. gl

Aate LlS) aa Adal) b cilaslinl) i Jla b olaiad) Ay A8 haall yuja5 (10-4) Jead)
(Source : Sanna, M., Sunose, H., Mancini, F., Russo, A., Taibah, A., & Falcioni, M.
(2012). Middle ear and mastoid microsurgery . Stuttgart New York: Thieme.p196)
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e
: daaial) Qi) alaiuls duracd) Cilaiall auiai .3-3-4

Aol bl prand Luliy cilabiall guiead 3 aladial] Zeils Bl (e Gpmiaall Jiladl e
gian gt clgiclia 8 deadinal) dsall g9 ) Ailia) (JISEY) (e w3ad) Tl gia Jiling csalaal
Jae ale) gl Gl (e gsinan lgdanss casslial oha

<& LS s e aciay TORP 4K §f PORP ddja ) Jlad) o o6 b €3 LS
gbiad) Aldad) JalS Gt Jla b s Detall Bl Slabie aiea ela) oSa Blals ¢ oulad

Oe e giaal) Likally A0S Blad) (e desiie dogana (13-4) 5 (12-4) 5 (11-4) JIKaY) ek

ae V) ol sl o gl

astiliil) (e dsgiaall duaiall Jad) (e degana (11-4) S

e Juall 098 S B et i ¢ Jsal) Jasadd B Sy B dod s ¢ Aphaal) Ll pliad) e S B o
LGN ubs i) o ol > bty ¢ D b ge Gl Bjdae oyt ¢ ABpha Jad 1a ¢ Aphaall Aah

(Source :https://iwww.kurzmed.com/en/products/otologie/ Tympanoplasty
Retrieved May 6, 2021)
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Qsbiilly asslill Ga gl sl (a dsgiaaal) Luaal) Jad) G ds gana (12-4) JSi
SN Gl Jamiall Caal s di @ oo G Do ¢ Bhall Laidl Aliie ga Sy i D o]
(Source: http://www.gracemedical.com/products/ossicular-prostheses/
Retrieved May 6, 2021)

Ol (e de gluaal) duniall JHad) (e ds gana (13-4) J<a
i By ra ¢S Bl ]

(http://www.lassiecup.com/product_list.php?id=7
Retrieved May 6, 2021)
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Ay et Axkd g g 3 e iadl diadly S ool gimgd Al Zalall (14-4) JSAN el

[18]-EXtrusion 4ss s aiad Jiball elies doadl

Jalal) sl g LG O aiuall ) i Aiyh (14-4) J<al
(Source : Sanna, M., Sunose, H., Mancini, F., Russo, A., Taibah, A., & Falcioni, M.

(2012). Middle ear and mastoid microsurgery (p. 335-416). Stuttgart New York:
Thieme.p196-197)

pabinl) e aladiub drand) Cilaadind) aviai .4-3-4
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t gl |
Orlledl i e Be J5Y 3k a5, Ll il aladnn) Aeld slsad) (e aliel) ciian) aey

Glahall & Y dgall (0 2ay WS ¢ oalal) Gpall Glisess 4 Brain Kent 5 Alan Wilson il
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& s sl fag ([30]Ama )l ousll L Taclus aaiig 3 cejl) (e Alish 5ae e Lo dualial

[32-31] -frasll ciladjally duindll dugasl culalyal)

e Gl 3 Helms 5 Geyer Jd e 5y Jo¥ 3d¥) Clabal) 8 adaall Crien) axdiud
Mastoid lial) eel (fia Gl saad i) 3V cilabin (b Wls axdieg oy ([33] oalall 0053l
Ear canal wall 30 alkl reudl Saa el salel ¢ Scutum gl el sale) cobliteration
[40-35]- domensd) ilaslaall auieas 8 ails IS aadiw LS [34] reconstruction
alinl) Ciian) sl

5350 (smass) Lo (piole Laliy shagad aly ¢ (5l — mels Jelin o b ol calial) Cuiewy) day
Dha g el 1 Lai Luld muay Uails il (Lieaal) gledl Ll Jile ge Bl 5 — Sl g
uailady el o (389 (336 10-4

[45-42]: ) Al 40sSa 355 palanl) Criac) iy
-Hydroxyapatite cuill S50 ciien) -1
.Carboxylate cement eSS Cuien) -2
.Silicate cement i\l Criaw) —3

.Glass ionomer  sa,lall alaill cuesy) -4
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.Resin-modified glass-ionomer Jasdl el s,lall alajll cuiany) =5

-Self Adhesive Resin cement slai) b el cuieny) -6
.Phosphate cement cilowsall Criaw) —7
. Polymethylmethacrylate (PMMA) DL ST e Jiise (slor ians) —8
Gilabal) 8 <0 Galilly bl e il aads i (L) (ida 8 Jo¥) daadl glsil) aladiu aady
[45-43]. paslalygil) ol Caglaliial) Jie clalia e gleil) (ans (s5ia3 o (Sarg cdpakiall
e AV lahall b dessiod) i) L]
& el alaall cian) glsl aadl e 3y :Glass ionomer cement lall alail ciedyl e
e Ay 8ol Aai) e Gl 6 Ladie Aulgdll lulSsyY ablaa) Jasgl (K1 cAadY) clahal)
[46,45]. Llacdl LSl Lgad (59 Al sl 3 dladsal
Bale Cuw Yy o> e e Bihe g Ciiad] s @ Hydroxyapatite cull oS5 e cied) e
[46].Osseointegration  elasl) = LaaDU L6 aly dalgl) clulss))
2002 ale 8 Js¥ spski & :Self Adhesive Resin cement Glail! i3 aall ciad) o
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ol alasl) el b LS damuiidl (398 iYL Culeatl) aes ) by Vs ¢ [47]4 palad) Ll

[49] dylaall JIEY) (e aall 4ie 2a434 [48].Resin-modified glass-ionomer Jaxall
S el depedl dgally Golll dalall CliLaY) iy Wlsd lean oo ciany) gyl cabias
Bale (5<ss (Lndanilly paldll) Working Time deadl (a) 6 ibias LS i) (35 AaiDU daiaal)
10- 4 om0 @) (laaill Gany s Byrisall (a3ll) Setting time Jawcall (ads 382 3-1 (o
[44]. 023l (e IS b daghlly hall il Al ¢35l
dorand) Claddial) aial b abin) cilany) linls .z
[50,39-35]: e cilasdaall Copas i¥ls (o duaall ey calaall Cuian) alasiul (Say
P ISy dylaall (e S Al e il Jaghall egiil) (ga i a3 AN il Jeadall (a5
gy a3 3gag Jla (8 b SN Gabyy Gl dughall sl g Bydlia palaal) Cian) Gadsi S
skl esiill ol salels Bridging Technigue swsil) & ye afulas g olaidl Jishll egiil) b
daa dliagy LIS Gy ) Algeay s il
L) 38l s oy 0 &S5 dyhaall (ge IS Adla i) e ol il Jshall egitl) JalS s L
O Criany) Gulaiy LG slasls CHlAD) sas Lgialils dBkall Oy ol e ol AL 85350 Jig ol e

ISy 38,1
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L
ey s ol e Aladia djhally (Sate LG Gl = Bl Sl Jaidl 4 Lo

Ayl il o laddl Jaldl b adaed) ciiany)
Ol Jishall equll ely sale) S rdiaadl Adley AN (il pe glaiadl dighall el A L
shal du LGN 5By el dshll el Gu LS 38y gy & cabal Cheuyl
esiill e 4t B3LY aigpll (358 Chian) e Qi) aag (Sag Stapedetomy s Stapedectomyy

Lolaadl glall

Tympanic membrane

Tympanic membrane

Stapes

Tympanic membrane

Inkus

Stapes

Glaalial) CuAT das (3hy alial) Cian) aladial L) ciladial) aaial (15-4) JS&)
Source: Gungor, V., Atay, G., Bajin, M. D, Yarali, M., Sarac, S., & Sennaroglu, L.

(2016). Comparison of various bone cement ossiculoplasty techniques and functional
results. Acta oto-laryngologica, 136(9), 883-887
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New Long

Process

0SS -

Fixed Footplate Fenestra on Footplate

Tympanic membrane

£l AT ga LAY calual s (b palinll i) aladialy dumand) ciladin) piad (16-4) JSd)

Ohaiall Jashal)
(Source: Gungor, V., Atay, G., Bajin, M. D., Yarali, M., Sarac, S., & Sennaroglu, L.
(2016). Comparison of various bone cement ossiculoplasty techniques and functional
results. Acta oto-laryngologica, 136(9), 883-887)

thorand) Cileadiad) aiial B alied) Cuiand) (Gl ag yd.
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Al clajadl B abial) Ciany) aladiul cls).a

coalagll alaall iyl aladiud vie Laliy e o (S5 @
Al QLA atlaa) (50 ABLESH Jla & gasl) Guanll Lpae Tpews @

Bt dissde f acssll ) Cagad Algems pae e B diey aiail) 8 deadioed) ALGY £ull Tk o)
cGganll 53l daladil llaA) 8 gasll Cuanl)

(17-4) Ja) :dunand) Cladinl) gl b sUad] —4-4

[18]:aumandl clashanl) gieas e (8 Lpnanal) bl (plend 0 LG (p0 desana b Lo

s A o ASall aaan Gamy VS0 b L ola) any TS Sy laiad) A ke alasid e
:dlld

c el LAl Hlaall plaiad) dwsdle a2 @

caidall alaily (5o 5 Y Gy il o dariag Ao dadlaall @

L stasl) cuadd) B8 L Y ) @

A saclE e Ky a8 dudgae daieaddl Gl 58 ol @

o elad Jad) Gty ALY sat (piaill Ji i) aen) il alal) mlacd) ol s of @

cshagll U aseae Ciga e Alailaally Juball slié aed
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D
fehld sl iy S oaiia Glabe dan aladial e .o

tlgatl Claad 3aad g Aacly dalice 5 5 ASLews ) oadl) peal daniiiceal) G poadl) dadadll 055 (f
by ymal) dadadl) ayla Ao bl claad Jap o) dulawd) Cgs (S8 uins @
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Abstract

Background & Objective: Erosion of incudostapedial joint (£ erosion of incus
long process with normal and mobile malleus) is the most injury coincidence for
ossicular chain defects in chronic middle ear diseases. Bone cement is commonly
use in dentistry such as implant fixation, or in orthopedic surgeries such as
traumatic fractures. It has been used in otologic surgeries since more than two
decades, especially in the ossiculoplasty . The purpose of this study is to evaluate
the audiological results of using bone cement in the reconstruction of
incudostapedial joint defect, and to report the difficulties and complications
resulting from its use in addition to the cost effective.

Materials and Methods : The study included 19 patients with tympanic
membrane (TM) perforation and erosion of incudostapedial joint during the period
from 01/ 04 /2018 to 01/06/ 2021 , with a 6 months follow - up period post
operation. Tympanoplasty was done via post auricular approach. Bone cement was
used in cases of incudostapedial joint erosion (xincus long process erosion). A
pure tone audiogram was conducted before operation and after 6 m. Mean air-bone
gap was calculated before and after the operation at the frequencies of 500-1000-
2000-4000 Hz. Difficulties and complications were recorded if they occurred.
Results: Nineteen patients :12 females (63%), and 7 males (37%), with mean age
27.47 £ 9.29 years . All cases had conductive hearing loss except for one case with
mixed hearing loss . The mean air bone gap (ABG) pre-operation was 36.84+ 5.61
dB, and 6 m post operation was 21.05 + 7.29 dB with a statistically significant
difference (P<0001). The mean ABG gain was 15.88+7.64 dB. The main
difficulties that was encountered during surgery was the occurrence of some
bleeding that hinders the application of bone cement until it was controlled . there
was no early or late post operation infection .Cutting of the chorda tympani was
occurred in two cases (10.5%) .

Conclusions Reconstruction of incudostapedial joint defect using bone cement in
patients with dry TM perforation is safe and simple with low cost. It maintains the
physiological mechanism of ossicles, and can be an alternative to sculpted incus
interposition or partial ossicular replacement prosthesis(PORP).

Key words: Ossiculoplasty - Tympanic membrane perforation - Bone Cement -
Air-Bone Gap (ABG)
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