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Background and Objectives Transcanal antrotomy approach (TCA) enables not only good
exposure but also minimal incision approach required for pediatric congenital cholesteatoma
(CC). The addition of “CO, laser enabled ablation and resection (CLEAR)” would facilitate safe
and complete removal of CC from stapes. This study evaluates the clinical results of surgically
removing CC through TCA with CLEAR (minimal incision approach with CO, laser, MICL).
Subjects and Method The medical records of patients who underwent endaural extended
tympanostomy, MICL, or postauricular approach for CC removal from January 2009 to Sep-
tember 2011 were reviewed in this study.
Results MICL was performed in 37 patients of Potsic I, IT CC. It was effective in surgical
exposure and reducing the chance of residual CC. MICL could satisfactorily avoid postauric-
ular tympanomastoidectomy, which allowed preservation of healthy mastoid air cells for almost
all Potsic III CC, including posterior CC (14 patients). MICL was also useful for 6 cases of Potsic
IV CC that extended beyond the incus posterosuperiorly to the auditus ad antrum. Children
were not committed to second look operation because the attic was exteriorized with-out the cav-
ity problem and the complete removal of CC from the stapes was facilitated with CLEAR.
Conclusion MICL enabled sufficient exposure with less invasive approach as well as com-
plete CC removal, which reduced the postoperative complications and needs for second look ope-
ration. This surgical technique could be widely used for Potsic stage L, IL, III, and some IV CC.
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Key Words Cholesteatoma - Congenital - Ear neoplasms - Laser - Minimally invasive
surgical procedures.

AN O

AAAE S8l 24 & +E

2745 (canal wall down mastoidectomy, CWD

z

SoliME MR FEE]
=

417347 #15=F(congenital cholesteatoma, CC)2| 421 9|3} -5 ZA(cavity problem)& Z|&glsljof dhrh= o
SeRe Zalo =3tg|o] Mutoll YAIgt Potsic I, IT W710l Al A¢loflAe] AFEE AlAeb= thE &4lo] adEnh™ &
sget= 27] A A A% X1FF(anterior congen- ¥ AR XFFO R b= Aots A AFEES 7R
ital cholesteatoma)®] 7% o} 2 114 7l (endaural A0} B]WA] 52 @22 (temporal bone CT)ol|A A
extended tympanotomy, EET)0]aL, o], A, f4fs A 7 7] 2 21 4= ol 2 71 AAP7L o
ARE Holi= Potsic 111 ¥7] o1 X181 49 124 79 7lea Faet 594 Wrlol7] wfiZel AlgHd fak=7] A0

3l
£7] 27§14 (tympanomastoidectomy)©]tt” Ao}

Z(limited mastoidectomy)2 % ZH3l <A |oFS 3hHsH

422 Copyright © 2012 Korean Society of Otorhinolaryngology-Head and Neck Surgery



< Qlekar Bare up Qe
Hg7]9] Aofof| ] FH3t Aok SRS $Jal o]
7N A7 AEEe] gk 22U Holt"s Zejo|= o] = A3
2 (transcanal cartilage meatoplasty) S 53 23}H $o|
7N 7N glo] o AiTRe &= AuAl-F-E55 i< (attico-
antrotomy)-& 53f 355 antrum)7H] A& 4 E7] 4
Mol BAZE Alof g7} 7HaRt Aol 5% e
(transcanal antrotomy approach, TCA)S 4491 A4
B gk b Qlk A4 o]t 715 7H Ao AR Z1EFol
A= PRI foks ARMAAE Hol= Potsic IV ¥7] ©]€]
o] oA S| A8 = vkl g} AeolE f
£ a2 Fo7f Aol vla] A olHAE fE55
o] /Y =7 Aeat ol dstE7] wiEeo)] 2FF
Apke] ko] golgk HollA HiHEY FFE7] AekTt of
2} 2 4=<2(second look operation)°| @ Z Q3 AHE 712
o}, 1efu 5= 9] X150 LAAATE S fek=E) A
ek daths ©o] Ak E/dotE] A= ¢ar Stk
A= Aoele FEF NES Bt a8 stollA] &
B3 AJoFE FHEEH S Flo|AE et ebd AAlE S =
ol MAA AFE 2 427) #lo]A €4(minimal incision ap-
proach with CO; laser, MICL)2 A708k1, A&7} Z¢et A
A RFE Aol 285 & W7o wE it HAS F

a3 A352 Aldkstarat gk

ot
U

o 2 g

2000\ 1gHE 20119 9E7HA] 3370 U7t 24 0w et
ol A sl sl =& A =g Wi ] 22 An A
G Fol AFFor AdE 3 710 X E vz &
Are] we, SR, AR AL W), 5, EA A
F5 fAeE H9, ol I 7 e S e

5 mupale] o) o) 715S FaFA o R Ausion]

ottt
Aol 27 9 06 mm 149l 252 93 HAE 5
1986\ Levenson 5] AAEE 72L& ZAR & A AA
4 W7FS AL, & A SR 9SG 1752
A, 73, olaze] &4 & RIStk = Aol F
A0] TR 5 AAL S A oS Z1Sele
A AFF0 A= =S 70 2 AR Hin-

genital cholesteatoma) 2 & H53}9ich ASHS =E 2

[e}
A e 2 FE BARIPL 2B Y A 0%

MICL for Congenital Cholesteatoma I Lym DK, et al.
Z9l0l 9 AR Wl FE RAR I} HB-55 Y

7% 8k, 2F=Fo] wjufo & 2 Hof gl w4y
(closed type) W} 5F-2] 7|do] uju} HfO. 2 ko]
4= 73 (open type) R 2 F7F Z73I3ITE H71+= Po-
tsic %715 AH&3koTE”

& Y

Fig. 19| transcanal antrotomy®] ¢1F-&41S 7<%t
o] A= oI A& Atololl A=ZE A7HE shaL, Lancet
knife(STORZ, N1705-16, Rochester, NY, USA)E AR&31A4]
T} 4 mm 2130] 9Jo|E T HAE Fof glol T
Sol&dr} 95 Arl= T4 Wold7ldl Lempert H7HH
sk ) 22 HolAluk Al W sh NS ol 9EE
ool ot B B AR b, 9ol TS oz
SEFE 3] BeAA F6] dojdl wjihs Qo] Hie

i

2 ht] TIolfo] AT =K e AokE St 4 9)
T EY A 91 B Bk 4 itk o) AR A

A
Hko 2 AQISPHA 5 mm W(strip) A= o7l Az it
ZAE AAA Lo| FHE 48] wBAXITE 278 A7
E A o5 Qo| A8 9] I =S (anterior bony overhang-
ing)°] A= 7<% 3 mm diamond burr(Visao, Xomed, Jack-
sonville, FL, USA)E AH&-sliA] 1A QU B34S S5 5kt
A 7] AAZ, 1A fjo) e mjhe A X554l
- 2 A7 270" Soleeid, o 2l A
TH7HA] 180" Eol&drt sAloA] 08 & ¢jo]= ujwh
= ORPN AE=HE ZolR|A| s 2 uhEjste] & Aok

_i

ZHE 3] Aol ok Jro 2 Aol itk

Fig. 1. Soft tissue technique of minimal incision approach for conge-
nital cholesteatoma. After extended Koener flap was everted, con-
chal cartilage was removed to perform canaloplasty of bony exter-
nal auditory canal and to gain unobstructed view of bony annulus.
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Fig. 2. Bony work of minimal incision
approach for congenital cholesteato-
ma. Compared to the “Classification
of atticotomy (epitympanotomy)” by
Tos M."” Atticotomy with preserva-

ton of bridge after superior and pos-

terior tympanotomies by Tos in case
of Potsic Ill CC (A). Potsic Ill CC in
posterosuperior quadrant with limit-
ed attic invasion and intact ossicle
chain [bridge (asterisk)] (B). Atticoan-
trotomy by Tos in case of Potsic IV
CC (C). Potsic IV CC over tympanic
portion of facial nerve after incus re-
moval. Floating incus was removed.
Parallel line represents the location
where bony annulus was before atti-
coantrotomy (D). M: malleus handle,
Ch: chorda tympani nerve, C: chole-
steatoma over tympanic portion of
facial nerve.

Fig. 3. Intraoperative view of MICL ap-
proach [Incus (curved arrow), incudo-
stapedial joint (whte arrow), chorda
tympani nerve (white arrow head)].
Unobstructed view of malleus, incus,
chorda tympani nerve and attic; ready
for the application of CO; laser ena-
bled ablation and resection (CLEAR)
(A). Incudo-stapedial joint was pre-
served after CLEAR dissection of cho-
lesteatoma from eroded incus long
process (B). MICL: minimal incision
approach with CO: laser.
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Fig. 4. Post operative view at 2 month. Removed conchal cartilage
was used for attic reconstruction.
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Table 1. Potsic staging and location of congenital cholesteatoma

Potsic staging

Location
| Il Ml \%
Anterior (n=47) 29 15 2 1
Posterior (n=24) 0 0 16 8
Total (n=71) 29 15 18 9

Potsic stage I: single quadrant; no ossicular involvement or mas-
foid extension. Poftsic stage II: Multiple quadrants: no ossicular
involvement or mastoid extension. Potsic stage Ill: ossicular in-
volvements: includes erosion of ossicles and surgical removal for
eradication of disease; no mastoid extension. Potsic stage IV:
mastoid extension (regardless of findings elsewhere)

Table 2. Surgical extent of congenital cholesteatoma by location & size

Surgical extent

Location Size (mm)-intraoperative Total = = L Open type
Anterior (n=47) Small (<4) 25 15 10 0 7
Medium (4—6) 18 9 9 0 2
Large (6-8) 3 0 3 0 1
Big (>8) 1 0 0 1 1
Posterior (n=24) Small (<4) 5 0 5 0 0
Medium (4—6) 10 0 9 1 4
Large (6—8) 0 1 5 6
Big (=8) 0 1 2 2

T: mesotympanum, A: attic, M: mastoid

www.jkorl.org 425



Korean J Otorhinolaryngol-Head Neck Surg 12012;55:422-8

AR O] A7]= 6 mm
47=91.5%) 2 4] ki) Aq:-
Aok =gk 97t 249
7} 230|199 00, AFAS A3 2300 F 1790 A k1)
o 9l 71k -2 AAS Btk

Sube wel 7

H
2
B
ok
T
o
o,

(o]
{
-~
&
2
=
S

N T
ot
g
Mo
o f
N
ofX
1o
oE
4o
N

o ofN

of
=
il
K
~
0.
)
i1
il
i)
ok
o

T-Oo T O 7:]T
AE7E Ao 27171 A
7|, A Al weko & <t
AlZ(sinus tympani)& FHoH= A4S BHch

Z b AR s Erk= 4

o

[N

=

2

N

o
2 o
I = P
= 2o
i) ol
[Ulﬂl > O]ﬂ
X W
O on i
o o !Jlé\i
s e
=

> |o

:
U
e lgj Rl ol

5
AN
2
=)
a3
o, i
B

Po

4o
fru
2
o2
ol
=
=)
Sl
=2
~
3
=]
o
o
O
i
rlo
o
E
X o,
to oy
o
H

e

[

I B71E 7AA oL 7] o= 03y
ok 26 mm oV A 710l o A
719 z13go] wh27] mof|, 14 ejoltw
Y BAE BT o
28 YUY FEl 77 HAH?
2 dirpelon, Z4o] kgl TR
o AR e A e 2349%(11/47
(12/24)01M Z¥2} A E]o} A, S v ol &
A =7} fFolsHA| &3kt

b
g
4

5 1A
=
o
=2

dr g oE
dob oE 2 &

o)
32

c}.

o] 489)(67.6%)
= 239)(3249%) %
ol 50%
o e

A
=

ok ot
E oF
rE

Lo
oz

oflt ok

]

9
N

=

o

e B2 oy 2 A TR 119, 2 AE7H HlolA
ALHMICL) 579, o7 A7) I 3019] Q=2 ARE-
wlo] 247l glolA = 7S 7P ol AFgstg o o]
£ Table 30|l 7]&5F3Ich

Potsic I %+ HH 294] F MICL 4] oy <4
A Tizo] E71eeh W 229014 Algsaint S
O 2 RE 2Pds] Eeeh gl 14 €]o]k 1] extended
tympanostomy flap){Fe. 2 =& Alof &R 7} 7HsdE 79
© Potsic [ A9 Sl A= 7024.1%, 7/29)2 o] 4
A Tho] A2 AgkAolSlTt Potsic 1T H7] AW

)

al

i

Table 3. Selected surgical approach according to Potsic staging
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Mo

Total (%) EET (%) MICL (%) Postauricular tympanomastoidectomy approach (%)
Potsic | 29 7 (24.1) 22 ( 75.9) 0
Potsic Il 15 0 15 (100) 0
Potsic Il 18 4(22.2) 14(77.8) 0
Potsic IV 9 0 6( 66.7) 3(33.3)
Total 71 11 (15.5) 57 (1 80.3) 3(42)

EET: endaural extended tympanostomy, MICL: minimal incision approach with CO: laser

426



A 22} B s AR Folw YA 5390l 7148
Caflido] HashA| o2 AR 2A] oJg 2 2k Folch
So/f) AR a3 39 oA Sol(wet eanZ A7)
2ol EgjAle] BastalL, « F Qo] FsolAe] Mt vk
oAl == MRSA w57 AEE T, 19014 < 3= 1571l
g Hof o]z} oluff 2 1A T-& AlSYstec

i F

a0} AFF paAls 274 2700] vhEE| ook ah=t] A
, ¥ ¥ 4=%:(single operation, ©|A} W &S 43}
=4, 1 359 HASHH AT FE
Z5e Aol o] 27HA & FAlell 3] flsh A3
o] Fasirlar oju] Aok v} Qlar Y ol ME 27] Al
W20 i34 Park'?o] atticosinoplasty S ©]-4-3F <&
Kang 5"70] A4 HA&n) 445 #1414 epitympa-
noplasty with mastoid obliteration)2 B8 -FF=7] 24
s R =] AP e] AdRE Al S5k
oko 2 1 gk vl Qe AMA WFEFe SAR wEHL 7}

AT o)A 915 wheby sk olhBzNE 15
1

o]

T Mool X
5 M

9

tlo

past

o
o oXx |
2

>
L”

T L8] AASK| feiM= HAE FE7] Aee ¢k
HAIHRLE 5ol SHi k= AlopHt) Zejo|e $ 14 i<
(transcanal posterior tympanotomy)¥} A4 7)< (attico-
toantrotomy)=r &%+ Fig. 29} 2= Alopr} 5% 2bd A|A
of ¢ §-83F 4= 9Jrjal & 4~ 9tk Nikolopoulose}t Gerbe-
siotis”IE. 7%= ZRA|TE Afaral BQjofl $1A)5}e] o) 2 11
A IR A7 e ARG AFFolA, e 24
A shaL ZF-2 es] AAsE| flsf Adard Fsat 2
[0 2 AlRH] §4E7] A At Bt qick

ol A39] 4] Tost] AalA driieo] S-85=d] o]
W50l EFS FolgolA= AL T2 ¢ w2l &
O] o= wAb=o| Wtk 1y o] 75 o] ek AR
FFo) S8 A9 74Ee] iyt 22 asial e Sofe
718t = Holm T (retraction pocket) = 57t %l
0] upnle = Ao} 4] Qrial dejA ik A&
Za-ollM e ehEd= Fold HEE 7H 19l vt =3
=l =2 oS A0 4 duprt D esirial Az

27 ARG RFF Al A2 24T e &
&h= Potsic I 710l ARF Wol A7} =82 &-853L Q=
o7 BiEw 9o A= Holte] &4]3t CO, #o|A
£ ol 75 0] S A AFE ol AFSRe =
Potsic I~V H7]of|A AH&E 4= QISIk A AF= Holt7} 442l

N Sodol ALGTE TS N2 2ol MU WFE

R

[

)

~

i
[}

> g

|

S ol

[¢]

]

MICL for Congenital Cholesteatoma I Lym DK, et al.
of 2-&F3l=tl, Holt®] e AdRloflAl= %ist | 7
5 ALY AFFE =2t stoll A Al 7HsskE R o]
i aaS Fole AHo] AL Lotolie a1t
& AFFol tigt o3} W pas W o QoA BEol &
A7 ARSI lollE Al g sAloltk olof CO, #lo|AE A
Gafloptt HEo) et A w40z P A%
o ANAE A= = ATkl QIAsHA| = lem, 2ad7)
e glojA= ol FHHE= g o] sAo| Bz o] & 2
glolA &A(MICL)ol=far grg sttt

AR AFZE 44 CO, Flol#]2] B8-2 Javanovic® 2l

olazol 7|74 F2L 74 ool SstRAE 44 Aol
A5ao] W v QOB R |3} A 42 AW YE
ol MR AFF $44 ofF 483 E7E neEr” A
MR AR RS AT S B delA glol=

BE AT S, 2 e e HelA s
dlolqe] T otalt), T ARY AFFS 4T
A4S BAAE 5 Aok St 7HsakAR, ol
T 9104 717 delh ST 5T B o] gl
A HE, dolAE AHgaHs Zo] 23 B 4 Fol]

oA Tezo] Hrjar AzhEch

H| A5 CO; HlolA= 55, & =910l Fol= Wole]
4 FA Y= Aol SHE Etol, F2 Qo E
FolA 7S AR Aol QR Aol 7R
o)A 5& ol ofu] da] ARSE| Ik AFF} FUF A
7]A] CO; laser enabled ablation and resection(CLEAR) %42
©° g Ze7|w ot 71AE AASY | el HlolAE AHEE &
HaA(7)3} & WA devitalization; vaporization & denatu-
ration)®] 4t WZHFE A HH 5 Aol oA At
ES Y 5 5o B vl ek

o|lf = 1A T tiH] A elo)® =5 7 (TCA)
2 oRNE AASH] witell & © W AlokE AlsskAIRt
ob&d o T A9l 4~&o]7| %= stk whekA transmyringo-
tomy Ao ol B 1A MeR = SE8] A 7He

Sk E3] AR $AIgE Potsic 1, [T A4 JAFF-2 2] 9]
WHE AASH= TCA 412 Age a7t $iZ0c) Potsic 1
AR BRo A= 4 mm ol 7|2 f5Ado] ol Al
2 19 71%rof| -2k Bjiolu) Aof SRS 95| 2jol=
TE AYso] Qs A9 TCAL AFE3SH= Zlo] 2900 6
mm °4} 2719 & 3R7H] &9 Potsic 11 HH-2 53]
-S54 29| Aof &1y} AQ3le & TCAZF &8
sk 7o 2 ueHh

golAf= A oA B o2 RS = v 2

www,jkorl.org 427



Korean J Otorhinolaryngol-Head Neck Surg 12012;55:422-8

717} 2 e i

S oA AR

Holl A &= Holte] HHat HA, vlAl 7145
glol F23t A7} 7hsste et eo]

A4S AHEE e 547175 AS T AT vl ohe
wf e 3714 olo)g c@% 4 ole AAA Apgol 2 A4S

& W AP AUAAM AASH= o] kol &
~Eﬂ oje AFZF 7 7.%% HSIA] o2 AdEellAfe] Zetol
7Fe ot E}EW FH 223} 78 Aol 2K 7| 7E AE
31A] ool QFAst A A7} LolslH, 71 Bl7]e] Ak
Qo] )3t keratin pearlo] AHA] Gt} 3l .4 71
& Als| ol 7hsshy 1l 71T Holo] 2kE AFES

714 S % 9l

m[o
!I9~

PN

R yrlolAe] 24 HA) oA & 7IHMICL
approach for posterior or advanced Potsic III, IV CC)
Potsic III H7| o4 B2 X34 A JFol A
719 AFFR1 797 E2H, Potsic 11T H7]of a4l vl
- ThFRE &4lo] AREE|AL Qlet 1 o) AR Rl
35 Al AFFas g QbAoA mlA) Bke)r &
o|-&-3f A 217t 7Hssl] whitolH, OFﬁ*‘%‘Q}Oﬂ ZhE
Hol g7 b= 79 M= 5= T4

[e]
S8 o] el 53
KX

o
N r
-

™R
[T T)
ol B o} of

e ofn
o)

-z
o
<)

.

L
ol
Jo
E
=

i rE D-lO ok l"—04
=
HJr N
N

r
tlo
f
o
o
o,
o
o)
o
2
i
>
o
<,
@)
=
fgs|
>
=

ox
o
=
s
i
10

In

ol rlo o,

o
QL'
ot N

)

a
£
o
=
2
rd o
i o
o 2
™oEQ ox ox o

~
%o

kol
filo

o
jatad
lo
il
12
N
o
filo
ol
>
E
2
N

Hoae o

>

oﬁ. )
o O
2
i
S~
Of
QL
rlr
>i
o,
o
)
o
O,
jatsd
ilfe]| L

o] E}—H “ﬂle EOM] 54
2 FJellA] 718z o= % éElDﬂ Potsic ITIoJIA &4 4
7| oA &AlE A= B8 4= = A7k w2bA] Po-
tsic IV HH 99 % 690 MICL 44|22 $55 59
of| A 15=F-2] $HF AA| Ejlo] 7hsatelar o] s At

3§ §oF=7] A< (endaural retrograde mastoidecotmy, li-

428

mited inside-outside mastoidectomy)-2 2|83} 0|7}
ZME AR Qe AFEE0] & AA)7) 715510t 5
X] P HF A2 Zo0] AR|HA S B Holwa] = A

FET} Tl o] A4 B o] AFES HolA| Hug Fo]
7H WNE &2 A 4E7] APl AlRs = sheich

REFERENCES

1) Richter GT, Lee KH. Contemporary assessment and management of
congenital cholesteatoma. Curr Opin Otolaryngol Head Neck Surg 2009,
17(5):339-45.

2) DeRowe A, Stein G, Fishman G, Berco E, Avraham S, Landsberg R, et
al. Long-term outcome of atticotomy for cholesteatoma in children. Otol
Neurotol 2005;26(3):472-5.

3) De la Cruz A, Fayad JN. Detection and management of childhood
cholesteatoma. Pediatr Ann 1999;28(6):370-3.

4) Tino Y, Imamura Y, Hiraishi M, Yabe T, Suzuki J. Mastoid pneumatization
in children with congenital cholesteatoma: an aspect of the formation of
open-type and closed-type cholesteatoma. Laryngoscope 1998;108(7):
1071-6.

5) Nikolopoulos TP, Gerbesiotis P. Surgical management of cholesteatoma:
the two main options and the third way--atticotomy/limited mastoidectomy.
Int J Pediatr Otorhinolaryngol 2009;73(9):1222-7.

6) Holt JJ. Transcanal antrotomy. Laryngoscope 2008;118(11):2036-9.
7) Levenson MJ, Michaels L, Parisier SC, Juarbe C. Congenital
cholesteatomas in children: an embryologic correlation. Laryngoscope 1988;
98(9):949-55.

8) McGill TJ, Merchant S, Healy GB, Friedman EM. Congenital
cholesteatoma of the middle ear in children: a clinical and histopathological
report. Laryngoscope 1991;101(6 Pt 1):606-13.

9) Potsic WP, Samadi DS, Marsh RR, Wetmore RF. A staging system for
congenital cholesteatoma. Arch Otolaryngol Head Neck Surg 2002;128
(9):1009-12.

10) Tos M. Endaural canal wall-down mastoid surgery. In: Manual of
middle ear surgery. Mastoid surgery and reconstructive procedures.
New York: George Thime Verlag;1995. p.262-86.

11) Lazard DS, Roger G, Denoyelle F, Chauvin P, Garabédian EN.
Congenital cholesteatoma: risk factors for residual disease and retraction
pockets--a report on 117 cases. Laryngoscope 2007;117(4):634-7.

12) Park KH. Management of early cholesteatoma. J Clinical Otolaryngol
2002;13(1):13-9.

13) Kang MK, Ahn JK, Gu TW, Han CS. Epitympanoplasty with mastoid
obliteration technique: a long-term study of results. Otolaryngol Head
Neck Surg 2009;140(5):687-91.

14) Shirazi MA, Muzaffar K, Leonetti JP, Marzo S. Surgical treatment
of pediatric cholesteatomas. Laryngoscope 2006;116(9):1603-7.

15) Sadé J, Fuchs C, Luntz M. Shrapnell membrane and mastoid
pneumatization. Arch Otolaryngol Head Neck Surg 1997;123(6):584-8.
16) Javanovic S. Chapter Lasers in otology 21. In: Ambrosch P, editor.
Lasers In otorhinolaryngology. New York: George Thime Verlag; 2004.
p-184.

17) Hamilton JW. Efficacy of the KTP laser in the treatment of middle
ear cholesteatoma. Otol Neurotol 2005;26(2):135-9.

18) Koo JW, Kim DW, Yoo JC, Hong SK, Kim CS. CO2 laser stapedotomy.
Korean J Otorhinolaryngol-Head Neck Surg 2009;52(7):560-5.

19) Martin C, Prades JM, Bertholon P, Merzougui N. [Significance of
lasers in surgery of cerebellopontine angle tumors]. Rev Laryngol Otol
Rhinol (Bord) 1998:119(3):163-5.

20) Dornhoffer JL. Retrograde mastoidectomy with canal wall
reconstruction: a follow-up report. Otol Neurotol 2004;25(5):653-60.



