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ABSTRACT

For many years, Canal Wall Down (CWD) tympanomastoidectomy has been the gold stan-
: dard for treatment of cholesteatoma; however, this method has long-term complications for the pa-
Received: 13 Jul 2019 : tients. The Intact Canal Wall (ICW) tympanomastoidectomy has relatively lower complications, but ac-
Accepted: 18 Jul 2020 © cess to the middle-ear recesses is difficult in this method. Therefore, endoscopy is used to visualize the
underexposed recesses.
[ISTEEE This study aims to compare the incidence of residual cholesteatoma using the two methods of
CWD and endoscopic-assisted ICW.
In this prospective randomized clinical trial, participants were 40 patients with
cholesteatoma in the middle ear and mastoid who were candidates for tympanomastoidectomy. They
were randomly divided into two groups. In the first group, ICW was performed with endoscopic as-
sisted visualization, while in the second group, conventional CWD technique was performed without
ossicular reconstruction. All the patients were microscopically examined at 3, 6, 9 and 12 months after
surgery. Revision middle ear surgery and possible ossicular reconstruction under local anesthesia were
performed one year after the surgery. The presence of cholesteatoma pearl in the middle-ear, evaluated
by using a 2.7mm 30° endoscope, was recorded as the sign of residual cholesteatoma. Fisher’s exact test
and Mann-Whitney U test were used for statistical analysis. Significance level for the tests was set at 5%.
5T The incidence of residual cholesteatoma was not statistically significant between the two groups
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Keywords: (P>0.05). In each group, 20% (n=4) had residual cholesteatoma. The difference in time interval from the
Endoscopic ear first to second surgery was not statistically significant between the study groups (P>0.05).

surgery, i [&TEMERY Endoscopic-assisted ICW tympanomastoidectomy is comparable with CWD tympanomas-
Cholesteatoma, Mas toidectomy in eradication of cholesteatoma, having possibly fewer complications. It is recommended
toid surgery : that more studies be conducted with a larger sample size and longer follow-up period.
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Extended Abstract

1. Introduction

ympanomastoidectomy for cholesteatoma is
used for eliminating the disease and keeping
the ear dry to prevent the recurrence of the
disease by optimal cleaning and monitor-
ing of the ear [1]. For many years, Canal
Wall Down (CWD) tympanomastoidectomy has been the
gold standard of cholesteatoma treatment [2]. This method,
which causes a good exposure for disease eradication, has
long-term complications on the patients. Intact Canal Wall
(ICW) tympanomastoidectomy, on the other hand, is thought
to have less morbidities and less exposure for disease eradi-
cation from the middle-ear recesses. The use of endoscopy
during an ICW may help to visualize the underexposed re-
cesses and reduce residual cholesteatoma [3-5]. Residual
cholesteatoma can cause pearl formation in the middle ear or
mastoid during a postoperative period or at the second stage
of surgery, while recurrent cholesteatoma indicates the for-
mation of adhesive atelectasis or retraction pocket that leads
to keratin debris collection. The purpose of this study is to
compare the incidence of residual cholesteatoma by using
two methods of CWD and endoscopic-assisted ICW tympa-
nomastoidectomy in patients with cholesteatoma.

2. Materials and Methods

This is prospective randomized clinical trial (Code:
IRCT20191123045472N1) conducted after obtaining ethi-
cal approval (Code: 85-01-48-3531-394758-85) from Teh-
ran University of Medical Sciences. Participants were 40
patients with cholesteatoma in the middle ear and mastoid,
who were candidates for tympanomastoidectomy. They
were randomly divided into two groups. Patients with de-
Structed posterior canal wall, revision patients, those having
complications prior to the first surgery (e.g. facial nerve pal-
sy, Semi-circular canal erosion, sensorineural hearing loss,
or any intracranial complications like abscess, meningitis
and venous sinus thrombosis), graft surgery failure, and not
referring for follow-up examinations were excluded from
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the study. In the first group, ICW with endoscopic assisted
visualization and clearing of the middle-ear recesses, was
performed using a 2.7 mm 30° endoscope. In the second
group, conventional CWD technique was done. In both
groups, a 0.13-mm thick silicone sheet was placed in mid-
dle ear cavity and no middle ear ossicular reconstruction
was performed. All surgeries were performed by a single
surgeon. All patients were microscopically examined at 3,
6, 9 and 12 months after surgery. Middle ear exploration
and possible ossicular reconstruction under local anesthesia
was performed one year after the surgery, during which the
middle ear and mastoid was evaluated using a 2.7 mm 30°
endoscope. Presence of cholesteatoma pearl in the middle
ear was recorded as a sign of residual cholesteatoma. Statis-
tical analysis was performed in SPSS software using Fish-
er’s exact test for comparing quantitative data and Mann-
Whitney U test for qualitative data. Significance level for
the tests was set at 0.05.

3. Results

In each ICW and CWD group, there were 20 patients
(12 male and 8 female). Their mean age was 45.28+41.10
years. The most common sites of cholesteatoma involve-
ment in the ICW group were medial Attic and medial Incus.
For the second stage of surgery in the ICW group, Total
Ossicular Replacement Prosthesis (TORP) was performed
on 9 patients; Incus Interposition for 6 patients; 3 patients
needed no ossicular reconstruction; and 2 patients received
no ossicular reconstruction. In the CWD group, TORP was
performed on 11 patients; Incus Interposition on 3 patients;
myringostapediopexy on one patient; one patient needed no
ossicular reconstruction; and 4 received no ossicular recon-
struction. The results showed that the incidence of residual
cholesteatoma was not statistically significant between the
two groups. In each group, 20% (n=4) had residual choles-
teatoma. The difference in time interval from the first to
second surgery was not statistically significant between the
study groups (P>0.05) (Table 1).

Table 1. Results of comparing the mean time interval (month) from first to second surgery between the study groups

MeantSD
Group N z P
Time Interval (Month)
CWD 20 16+9.125
0.259 0.799
ICW 20 12.55+3.236

SD: Standard Deviation.
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4. Conclusion

Endoscopic-assisted [CW tympanomastoidectomy meth-
od is comparable with CWD tympanomastoidectomy in
eradication of cholesteatoma, having possibly fewer com-
plications. It prevents the patients from having a long-term
open cavity and the need for regular lifelong follow-up and
visits to an otologist. Further studies with a larger sample
size are recommended to be able to come up with better evi-
dence, and more experience with using an endoscope dur-
ing otologic surgeries is needed to decrease the incidence of
residual cholesteatoma.

Ethical Considerations
Compliance with ethical guidelines

This study ethically approved by the Research Eth-
ics Committee of Tehran University of Medical Sciences
(Code: 85-01-48-3531-394758).

Funding

This study has been funded by Tehran University of
Medical Sciences (TUMS); (Grant No: 85-01-48-3531).

Authors' contributions

Conceptualization, supervision, writing — original
draft: Pedram Borghei and Suzan Adel; Data collec-
tion: Mehdi Nikkhah; Data analysis: Shadman Nemati.
Conflicts of interest

The authors declared no conflicts of interest.

Acknowledgements

We would like to thank the otorhinolaryngology Re-
search Center of Tehran University of Medical Sci-
ences for their support.

Borghei P, et al. Residual Cholesteatoma in Endoscopic Assisted Tympanomastoidectomy. J Guilan Uni Med Sci. 2020; 29(3):50-57.



http://journal.gums.ac.ir/index.php?slc_lang=en&sid=1

\“e)Lo.&.Yﬂ e)gé.\fﬂﬂ}ﬁl.;

JoS L ICW g CWD osiSusigiaslogilod (pigy 95 1 aile 097 limdS (phieiws dumsslie
Agiawlo g (lo (995 LS’ 53 3 95wl

ol gges ) Jole ligw 7 stami ladld (01 By plyy?

IRl Ol (Ol (S pole olSadls (g 9 Bl 5 (BT Slindods S50
Ol ey (LS (S pale oKty o S 0aSaMS 10,5 900 Py 5 (S5 (Bl (255 09,5 152 9 Bl 9 055 (Slae Lo Do 3950 ¥

0O So

9 gy slod 4 plinlS’ s Jaslisd oy ¢ >z Bo o 1 (CWD) (il o)l Stls b oogiSaSgtslagilos b9, T
S 7S 6 ol aS Cud (ICW) (il 0 o35 (5 a3 b ¢ s udgunlogilios 543 (g, Cunslolyom (Jlg S slaaly b 2, 0!
31595 Sl s 41 (050 Syt st ol 33 e CWD g 51 51520 0l 0 (oo G956l s 44 (i g 00
WA g 53 395urg S by 4" 0 00l sgSasguri]

politunlS’ 30 535Suogil 1,235 LICW 9 CWD agiS s gunlagibons s 90 10 0ile o pgilisandS dulio w2 (] B EXES
g2 ddgile g Slae 255

S olelal ol o 4y 00555 o i p3ElS L o Sz ool ol sl 5, o ETPPPED
3boile 4155 g CWD by (55ogasT ICW (sl s, 51 (553 g i alllns 8y atiog: (sagiSslgioslogiloas (slisalls’
b lons oolg0 ola > (s b (599 Sm Aszlano 00529 &6 o s (sloelo yo Loy (yr Abso plan 0025
095 (il (P 500385 1 0 ol (gl ISl 5900 50 9 (lae BT (sl (Pz S ptadas g (rdge (e
A o 0,5 90 50 998 e g JyS yte lia YIV g dzr 0 Ve (igSasgail 5l anlit b pgilinnd suile (3L g peQr] 929 ¢ il
s 4388 5 5070 nigasl g o sine el b ooliasd loodls Joloos glys pd 335 (g3l 9 siaaire sl r903 5

559 50 39955 Josien gl el 3l 95yl S LICW 5 CWD 095 90 50 euila il pslesls o3 s
oo s 2 905 oS3 4olS 030y cpeSilia IS pimas (P> o+ 0) it 58 oo 3l pltidS (2uoys Y+ ot oz y5 09,5
915 P sine (g ylel Lol 51 s gSasgl 525 s ICW 9 CWD g 5 g3 oy

oly0 (57205 o slrly b B, ol 0F 2 (9531l jadyshminw CWD g, b (y58asgel 235 L ICW g, IFEEEE
g planil 5 Vgl (565 ko g i digad v L g (Sl g0 2 3950 gty wand

AR 5 VY il o o o
9 5 YA by
IAA 011 1l o

:‘hb}',-\als

(oS Igtulagiliad
e 31 LS. - ,1.» IRy |
oaile gl

0 $3lnSly s (Kb Sl cajles aF 093 o ol 51

*»

Aol

A B s 4y g )i dgzg i slee ol ICW by, o 0% Ot 3l B b pgilitdS (dly (sogiSiaigiuslogiload
s 50 pglidS S ps Jloisl o8 JUS plls 82 o9l e 9 G5 R0 4S5 Sts g Lk e len
ol o ol 3l 6 loss S, ol s dmatipd g0 o gy 0P85 955l 9 At S3lSly 9 Silory SIS Sl (65K

Jlezo! Lol cogill cyoile ol Juds & o 0 9591 Y-

[ 55 o plovl

4 0ailo 3l paslenanls [¥] ol it gy il 0 lom 098 ity sogiSutgtislogiloas pgilindS ol sl S350
Sbml 4 bl 1 9 agayinl sladobw Jol5 i GileSl ICW o a5 ol (ICW) als o lgus Laii> 5 (CWD) il o 00
398 4 Jb o analonl g daginle 5 Gl (BT o PeAMl I8 a5 ol ol CWD glayl 5 aile o (3b wllos o)lg30

S (1S 00338 1010 oz S (iS5, Sl 4 paslanls’

J,:\.um Oy gi i
By plisy 550

s 9 Bl 9 S Dlaist 3550 ¢y (S pale olKitsls ¢l 1 Sk

+AA (Y1) FEYEAYOY 1 als

pborghei@yahoo.com :4ebb/,



https://orcid.org/0000-0001-5970-7666
https://orcid.org/0000-0002-5246-1023
https://orcid.org/0000-0002-6506-7500

° / V &)
Wby

G5 bolyes (rdse (u(or b @03lg5 ole 5 g D
il Ci&"‘ Syge 3 g (Slee G5 (Sil >z il
oSy ool e 25 gy o 3 ol
ol C81,T 45" (550 10 9 b (g yiales VIV g az o Yo
5 glad o Pearl &jpo 4y suilo il poilinnls g ogy o0
oaile Bl pyilindS (auselds wdi o odd ddgiule b (Jle
9SS 3 wax b (p8S15, &5 (g 40 g Miee 03
5 peliiudS dge A o 0030 il S (5 (ol Flaws 0y
sobodia g0 Sl 09, 93 30 53 ] (i g g0 23,5 515
b plondl ey S daasgs Lo b

tlio (gl 5 ad plodl SPSS fidle s by cledll 5JUT
(oS (510 ymiin gl syt 9 (22900 (390513l (505 Sl yeiie
0053 B lagygail (6 I3 gine grlaws g oozl b 3:85 (9031 5
RPN TR

L")

Oy Sl g Op0 5 053190 CWD 4 ICW 09,5 g0 & 4o
g JLs YNROEY +/6) Loy i (el iy

Uiy Air-Bone Gap jlre Byl g (uKils ICW 09,5 4o
53 VAYOEVYIAF g5 al> 1o 5) Jud g VOEAIA S, dl 0 5]
Jisa g5 ol o plitnls bawgs (5,65 0 Jome (gl
91 egSl 4y Jhoe 5 K51

deas3 TORP L, & (gl (2 pgo al=yo ,0 ICW 693 jo
3k ya5 aw .0 plell Incus Interposition ya5 jid gl g 0l
ol 02255 (33l 545 545 90 (552 9 ALINS 050255 (5Ll 4
Oy90 3 (izred g pllS 390 990 Sy 09,5l 43 S
b 0393 Jlonls el 3,90 S L JUIS gt

TORP L4 o33L (gl ‘LS")‘?' pgd dl> 10 0 CWD 09,5 3
25 S5 sl g Incus interposition i aw (gl g ol dss
0y S3bils 4 Slo 8 Sy b plodl (oagrS eSS e
i plowl (53lasls o 85 oz (sl g el

ole Guno 2 98 IS4 4elS (s alold lone Slyonil 5 (S0l

LCWD 05/5 LS‘).’ g 0)5.\9 ui‘ LY CWD 9 ICW 03; 99
2l ol 2 ole) Y/OD EY/YY ACW 09, (gl 9 V¥ 24/1Y

Yool . YR 090 . 1Y41 50l

31 ol Ly ¥ O] 092 duzme pgilecads 4y yxie a5 39 00
Ot pPLlS 392 (fiee ¢ iz (9509, Sn ) bty
o 95 (sLad )3 398 9jlge yiin j3 g weps B0 LY
oS Sl ol Ke cpailinnlS sge slaylKe yritoy [5-4] cuud
9 (Sled (g diilo st (38 B 0959 S b 2214
ool [£] ol 0oy 2¥+ Loyl 15 S92 a0 45 pgiless o
sl ars o 0jlxl 2> 4 peilindS > 0 CgSgai]
AFZARPARY INCICIPRVCRNERNW R L g
3o oaile Bl peliudS e duylie aslllas oyl Bua

u‘)l.o.:.’ 5 @5&3&] JJS..SS ICW 9 CWD L):’j) 9 )‘ oolazul
O3 ddgiasle g Slas (595 pelils jlos

W g, 9 3o

oz oz o5 o ok il olojIS 55 3l aslllas ol

8,8 ol edel el b o s 00siS an o pailisuds” Lo
—YOVN-YAFYOA o leds b D0 il jo 3l s anlllas oyl
S 35 0 4B 5 5 Sbpsle elKadls 5l AD--1-FA
IRCT20191123045472N1 s et & sl oills silesT,s

A el

aeseds ] gl ¢ 95 Sn alan 10 45 Lo
3)ly lods ime 2 b diog ouds 2> (glagails g o ol
Wi dafllae

b (ooplizndS wilodgs 5 8)lge dalllas 3l 79,5 (slojlane
S5 sladialas slp Clo o a4 Jlows 1S 0lesd 55
022 )1z o 1SS dazlpe (il (A2 b (A S o
> (gl Gl e Jlald wld S aiile pgilitls
dal JLSTanl (Blse dawgio I W 5 dawgie ae
o 009 39900 2l e g S ugins jeneg s cdgtnle
05293 Jlens Wisey (>

9 & poily ©jpo 4 2Ulez Sob 5l esliid b ol le

355 GlalST a5 adbicgls ) ol o dod 3030 s 09,5
CWD (> )50 jlas Comt 159908 (gt b s 2
JAS LICW (2 3590 55 Canr 9 02285 s3bwil g
09y ygb 4 q‘)l*e-.‘ I B TR C g P SR
plxil 003lad g a5 (i s Glaole yo dglan 5 Wnd (6,50

ICWsCWDeg;,éwaou%u’fﬂul&)aw&@bwil:mmuﬁ.‘Js:-\’.

P z (o) e 2t S slass 09
YTV y- CWD
VAR sy
WYIOMEYIYYS v IcW
O A
Wby

Sbgintle 9 o (1995 @Ikl 1 (sSKuigil J S LICW g CWD (cogSasigiuslogiliad (pdg, 99 59 0o @giliiund’ (yimion dunglile 3] ad g (2852 o1y



http://journal.gums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa

\“e)Lo.&.Yﬂ e)gé.\fﬂﬂ}ﬁl.;

A 55 985 (6 Carktngl g plondl 2 0 )9 (4T 5l oy

YA oo S ol il oyt 35 [VAL ()\SCa g 5o
oiels 8e oS 9> (o)l g b onl b wied doyd
&lews e 4 dural exposure 4 facial exposure 5 lse

oy >z b

b spsSuguil S8 G ICW b, gl sy s i 43 il 50

aSCol g 9580 sl duylae LB >y aaly (s ) CWD i,
S so Sl Consl olpad (5108 Jloanr (B)loe b b
qud‘ ;‘SN}E %15115 9y diged > b o..\:..J » «Slalllas

&

) g
M Ol e
kg IS Jgo! 51 (59 m

(K5 sl o2 B! 200 B 4l asllas o
(AD=+ \-FAYREVOA : 51 a8 oo Iy ol

Sl

o0 o Cglas 45 K554 pole oS40 Lansg anfllan oy
(A= V-FA-YOYY 125,86 o)

O S S o

Sl oz i ol lie alpg g 12l ol > )b
69 gaz o &5 e 1ol (g 10 slany oM g aigei
L adgl allan (puygi (shoss ¢ o yloolls zyl Lo Il g Lo digal
RS WE N [PWERS LK VAT POV
&b )5

55 il o a5 Alie eyl oo S iamsd ol s
(1933 g St

pole olK2ils (s g Bl 9 B9S lidods 3 5 il (5 i3
WS g0 S5 aalllae pl el jo Colaz (sl o8 (S

° / V .'./'
Wby

Sgu o sire glel Llod 51 ICW 4 CWD 09,8 95 s olo
0 oyt Jgdz) (P>+1+0)

pelizdS” glls (woyo Vo) jai Loz leog,S 3l plaS 2 o
g il oaile Bl peliudS” oo 5a5 00 3LS g 0ogs oaile Bl
S5 4y e (oly3 B (28 (535 (pgesl lis ol
okl Bl 51 CWD 5 ICW 69,5 55 s suile Bl peilids
(P>+[+0) 045 )3 gixe

S5 403 g Sy

0 oaila 3 plezadS gl,5 uolor dalline (slaazily olud

95 B 3 5 3gu5 I8 e (5,le] Blod I CWD g ICW 09,5 g0
P+ ) 4 UblsS oaile Bl psiliradS Jlags gz 5 00,5
L2 iz (S5l ) 99 S desyion B 4 e 5 2y

poiliinlS’ £90d [VY] o 1Ko o Jaluwedl sloazily ol
035 13 @gSwg;Sas bawgs JalS 0,5 )15 5l oo Sl
oCyizrad (do 3 Yo flde 1o 0o yd 0+) 549 CWD 3l iy ICW
peilizdS” )50 CWD yo a5 wilosls 1)L 5.5 (6,550 Slalllas 4o
Sola NFNVE] Cal ICW 5l S o e jobo 43 oo 3L
Slalllas o (agiSadgisle CWD by, y3 gl pgilils
Vo adlllan 0 [NONY] ol oads 355 oo VY- s
5 ol B pglenadS e VAl 09y auojo VEIV o gguis
gy b guoys Yo dCW g, L 114D o Kan o7 40, anlllan
b asols e 55 [V o] Ko 5 ¥ cpailogs 393 dusyo & CWD
4 Slors (S CorieS (A e GisSangail ] ol
holS osila Bl poilinlS goed g oad S (6 pSedr yobo
GiloSly Cpizmod (doyd £y doys FY ) ol o ST
b silegse ooy 95w e 0 3145 ol s 3l 5o JalS
I ol pdgplonl ot g 9Smgas] S

stgSwigail §f (85 S o) 4y 4 bl i 50wl 4l
Ol b e0gyi008 (e Sl Solonr oy V1 o (gy9sg Se (22 o
SilS 1 oila Bl poiliudS” 3o rgSugail I oslizul Jl>
ol o 55 aloCusgaone by iy ol Koo B,k 51IYY] ws o
ot one-handed ol ST o Jle lgis 4 sl
lacyagaoma giz (i9el 42 L 5 (aalodcS 3 Cupdguone 8,55 5
(Slabus pgilisdS g Zudlygiliad (s 10 igSangail e
Ivy] e jisung

Joimcd 8,90 S cpgiliianlS 090 8,90 Sy LS ICW 095" 0
olo S5 45 b 00 Jleold e 2l 390 5 545 5 Ly S

1. El-Meselaty
2.Syms

3. Roden

4. Thomassin

agiale g e WgF pgFLtunlS ;3 (poSuwgull 38 4 ICW 9 CWD (cagiSasdgiuslagiled 159, 92 9 butilo mgiliiundS yhiorions dunslil .S 9 =51 olpy



http://journal.gums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa

Journal of

Guilan University of Medical Sciences

References

[1] Ferlito S, Allegra E, Grillo C, Fadda GL, Conticello S. Canal wall
down mastoidectomy and tympanoplasty in cholesteatoma
surgery: Ten years’ experience. International Journal of Oto-
laryngology and Head & Neck Surgery. 2016; 5(5):195-202.
[DOI:10.4236/ijohns.2016.55031]

[2] Kerckhoffs KG, Kommer MB, van Strien TH, Visscher SJ, Brui-
jnzeel H, Smit AL, et al. The disease recurrence rate after the
canal wall up or canal wall down technique in adults. The La-
ryngoscope. 2016; 126(4):980-7. [DO0I:10.1002/lary.25591]
[PMID]

[3] Heyning P Van de, Mulder JS. Aandoeningen van het trom-
melvlies en hetmiddenoor. In: Huizing EH, Snow GB, VriesNd,
Graamans K, HeyningP Van de, editors. Keel-neus-oor-
heelkunde en hoofd-halschirurgie. Houten, the Netherlands:
Bohn Stafleu van Loghum; 2009.

[4] Declerck T. [Results after cholesteatoma surgery: A retrospec-
tive analysis (Resultaten na cholesteatoomchirurgie: Een ret-
rospectieve analyse) (Dutch)] [MD. thesis]. Gent: Universiteit
Gent; 2010. http://docplayer.nl/22451285-Resultaten-na-cho-
lesteatoomchirurgie-een-retrospectieve-analyse.html

[5] Kos MI, Montandon P, Castrillon R, Guyot JP. Anatomic and
functional long-term results of canal wall-down mastoid-
ectomy. Annals of Otology, Rhinology & Laryngology. 2004;
113(11):872-6. [DOI:10.1177/000348940411301105] [PMID]

[6] Bennett M, Wanna G, Francis D, Murfee J, O’Connell B, Haynes
D. Clinical and cost utility of an intraoperative endoscopic sec-
ond look in cholesteatoma surgery. The Laryngoscope. 2018;
128(12):2867-71. [DOI:10.1002/lary.27258] [PMID]

[7] Sarcu D, lIsaacson G. Long-term results of endoscopi-
cally assisted pediatric cholesteatoma surgery. Otolar-
yngology—Head and Neck Surgery. 2016; 154(3):535-9.
[DOI:10.1177/0194599815622441] [PMID]

[8] Sheehy JL, Robinson JV. Cholesteatoma surgery at the otologic
medical group: Residual and recurrent diseasea report on 307
revision operations. The American Journal of Otology. 1982;
3(3):209-15. [DOI:10.1097/00129492-198201000-00007]

[9] Ayache S, Tramier B, Strunski V. Otoendoscopy in cholesteato-
ma surgery of the middle ear: What benefits can be expected?
Otology & Neurotology. 2008; 29(8):1085-90. [DOI:10.1097/
MAO.0b013e318188e8d7] [PMID]

[10] Bennett ML, Zhang D, Labadie RF, Noble JH. Comparison
of middle ear visualization with endoscopy and microscopy.
Otology & Neurotology. 2016; 37(4):362-6. [DOI:10.1097/
MAO.0000000000000988] [PMID]

[11] Glikson E, Yousovich R, Mansour J, Wolf M, Migirov L, Sha-
pira Y. Transcanal endoscopic ear surgery for middle ear
cholesteatoma. Otology & Neurotology. 2017; 38(5):e41-5.
[DOI:10.1097/MAO.0000000000001395] [PMID]

[12] EI-Meselaty K, Badr-El-Dine M, Mandour M, Mourad M,
Darweesh R. Endoscope affects decision making in cholestea-
toma surgery. Otolaryngology--Head and Neck Surgery. 2003;
129(5):490-6. [DOI:10.1016/5S0194-5998(03)01577-8] [PMID]

[13] Quaranta A, Cassano P, Carbonara G. Cholesteatoma surgery:
Open vs closed tympanoplasty. The American Journal of Otol-
ogy. 1988; 9(3):229-31. [PMID]

[14] Brown JS. A ten year statistical follow-up of 1142 consecutive
cases of cholesteatoma: The closed vs. the open technique. The
Laryngoscope. 1982; 92(4):390-6. [DOI:10.1288/00005537-
198204000-00007] [PMID]

[15] Karmarkar S, Bhatia S, Saleh E, DeDonato G, Taibah A, Russo
A, et al. Cholesteatoma surgery: The individualized technique.
Annals of Otology, Rhinology & Laryngology. 1995; 104(8):591-
5.[DOI:10.1177/000348949510400801] [PMID]

[16] Sadé J. Treatment of cholesteatoma. The American Journal of
Otology. 1987; 8(6):524-33. [PMID]

[17] Cody DT, McDonald TJ. Mastoidectomy for acquired cholestea-
toma: Follow-up to 20 years. Laryngoscope. 1984; 94(8):1027-30.
[PMID]

[18] Syms M, Luxford WM. Management of cholesteatoma: Sta-
tus of the canal wall. The Laryngoscope. 2003; 113(3):443-8.
[DOI:10.1097/00005537-200303000-00010] [PMID]

[19] Roden D, Honrubia VF, Wiet R. Outcome of residual chole-
steatoma and hearing in mastoid surgery. The Journal of Oto-
laryngology. 1996; 25(3):178-81. [PMID]

[20] Thomassin JM, Korchia D, Doris JM. Endoscopic-guided oto-
surgery in the prevention of residual cholesteatomas. The
Laryngoscope. 1993; 103(8):939-43. [DOI:10.1288/00005537-
199308000-00021] [PMID]

[21] Aflaki P. [Comparative study of otoendoscopy and micro-
scopic dissection of the middle ear and mastoid for access to
middle ear recess (Persian)] [PhD. dissertation]. Tehran: Iran
University of Medical Sciences; 2004. http://centlib.iums.
ac.ir:8800/site/catalogue/641987

[22] Badr-el-Dine M. Value of ear endoscopy in cholestea-
toma surgery. Otology & Neurotology. 2002; 23(5):631-5.
[DOI:10.1097/00129492-200209000-00004] [PMID]

[23] Tarabichi M. Endoscopic middle ear surgery. Annals of Otol-
ogy, Rhinology & Laryngology. 1999; 108(1):39-46. [DOI:10.11
77/000348949910800106] [PMID]

Borghei P, et al. Residual Cholesteatoma in Endoscopic Assisted Tympanomastoidectomy. J Guilan Uni Med Sci. 2020; 29(3):50-57.

Autumn 2020. Vol 29. Num 3



http://journal.gums.ac.ir/index.php?slc_lang=en&sid=1
https://doi.org/10.4236/ijohns.2016.55031
https://doi.org/10.1002/lary.25591
https://www.ncbi.nlm.nih.gov/pubmed/26404516
http://docplayer.nl/22451285-Resultaten-na-cholesteatoomchirurgie-een-retrospectieve-analyse.html
http://docplayer.nl/22451285-Resultaten-na-cholesteatoomchirurgie-een-retrospectieve-analyse.html
https://doi.org/10.1177/000348940411301105
https://www.ncbi.nlm.nih.gov/pubmed/15562896
https://doi.org/10.1002/lary.27258
https://www.ncbi.nlm.nih.gov/pubmed/30325024
https://doi.org/10.1177/0194599815622441
https://www.ncbi.nlm.nih.gov/pubmed/26721891
https://doi.org/10.1097/00129492-198201000-00007
https://doi.org/10.1097/MAO.0b013e318188e8d7
https://doi.org/10.1097/MAO.0b013e318188e8d7
https://www.ncbi.nlm.nih.gov/pubmed/18836388
https://doi.org/10.1097/MAO.0000000000000988
https://doi.org/10.1097/MAO.0000000000000988
https://www.ncbi.nlm.nih.gov/pubmed/26945313
https://doi.org/10.1097/MAO.0000000000001395
https://www.ncbi.nlm.nih.gov/pubmed/28333776
https://doi.org/10.1016/S0194-5998(03)01577-8
https://pubmed.ncbi.nlm.nih.gov/14595271/
https://pubmed.ncbi.nlm.nih.gov/3177606/
https://doi.org/10.1288/00005537-198204000-00007
https://doi.org/10.1288/00005537-198204000-00007
https://www.ncbi.nlm.nih.gov/pubmed/7070181
https://doi.org/10.1177/000348949510400801
https://www.ncbi.nlm.nih.gov/pubmed/7639466
https://pubmed.ncbi.nlm.nih.gov/3434616/
https://pubmed.ncbi.nlm.nih.gov/6748828/
https://doi.org/10.1097/00005537-200303000-00010
https://www.ncbi.nlm.nih.gov/pubmed/12616194
https://pubmed.ncbi.nlm.nih.gov/8783083/
https://doi.org/10.1288/00005537-199308000-00021
https://doi.org/10.1288/00005537-199308000-00021
https://www.ncbi.nlm.nih.gov/pubmed/8361301
http://centlib.iums.ac.ir:8800/site/catalogue/641987
http://centlib.iums.ac.ir:8800/site/catalogue/641987
https://doi.org/10.1097/00129492-200209000-00004
https://www.ncbi.nlm.nih.gov/pubmed/12218610
https://doi.org/10.1177/000348949910800106
https://doi.org/10.1177/000348949910800106
https://www.ncbi.nlm.nih.gov/pubmed/9930539

This Page Intentionally Left Blank



