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The Clinical Effectiveness of the Minimally Invasive
Transcanal Myringotomy for the Removal
of Early Stage Congenital Cholesteatoma
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Background and Objectives

7] AR AFFA Fa AeH Aools nPdMe] A8 234

Because of the wide application of the endoscopic diagnos-

tic system and increased amount of attention for early stage congenital cholesteatoma (CC) re-
cently, the detection of CC in stages I and II has increased. In this study, we investigated the ef-
fectiveness of minimally invasive transcanal myringotomy (MITM), and compared its results
with those of postauricular approach (PAA) in early stage CC consisting of stage I and II of Potsic’s

classification.

Subjects and Method  We retrospectively studied 70 patients who were diagnosed with CC
after surgery performed by an otologist from June 2006 to June 2013. Thirty-two patients were
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in early stage CC consisting stage I and I1. Of the 32 patients, MITM was performed on 20 and
PAA was performed on 12. We analyzed the characteristics of disease, operation time, hospi-
talization period, recurrence and complications according to the stage and each operation.
Results There were no significant differences between the stages and types of the disease be-
tween the MITM and the PAA group (p>0.05). The operation time and hospitalization period
for the MITM group were significantly shorter than for the PAA group (p<0.001). There was
no recurrence in the two groups during the average follow-up period of 33 months follow-up.
Tympanic membrane perforation occurred in one patient in the MITM group. One patient pre-
senting an external aural epidermal cyst in the PAA group was treated with surgical removal.
The MITM is an efficacious and feasible method to remove early stage CC.
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Congenital cholesteatoma - Minimally invasive transcanal myringotomy.
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Qlom ¥ XY E W} FEI =5 AJof B Fol o] o]y fFE AW ¢l W] 1, 1ol st 329 2] Al
%i T2 So|7 AW (postauricular approach, PAA)O] Al A AFF SAE dtof 23soict 7] AXAd A%
sYx]o] g}, AR 2T kel A 255 A1) o2 Aok 3299 3} F 202> MITM e &, 1292
A 270 dEo] o]AZoltt s 5o JH glo] 54 PAA WO R ARE AIA &S gttt
2] kS 7R 7397 wot Algte Ao AlAe = S MITM2 13%(65%)2] ‘FA}F T8(35%)2] ojAt2 A=
8] 2| &7} 7HE st R, oo @.ﬂfﬂ Fero] 8= Qe 9, AT 17HEA 6470 Abolo] &g AlRYEHITHS:

2 Aol e 7] A AFF A=l wvbsto] 24 &A] Hat A7 352709, 1 5 2LEZ J)E= 1Y, 92 =
254 Aelo|e 1974 (minimally invasive transcanal 90|tk PAAT-S 9 (75%)2] Y9} 3“‘(25%)-4 ojz}E
myringotomy, MITM)Z &3+ 4991 71E9] PAAR & A1, AT 24714 6370 Alo] &S Algg3lict
o A W BN e ARE vBlusto], 7] AR GaA] Fat A7 46.9719). 222 )9} %@ A 22 64
HFFolA MITMO] 845 E}lstarz} gk ]3Itk PAAT 127 5 292 MITMO. 2 42 A 35l A]

2A5E oL W eFo] BE5H & F PAAR H3SH]
A 9 vl o] PAAT-C 2 E7513ICHTable 1).
A7 o e

20064 64RE 20131 6L7HA] EofA] 1919] &ALl 2] e B 1919 sAto] ofsf AR & AlEe
3 A ARE U2 AW AFF A 70e IR Ft 22 (aseptic technique)dtol] 2= lct 270l A
2hape] e, ofsha] AL "AISH AL pe 2 52 T BARI PAAS FE AJRskolou), Az Hege] 27 At

o2 ol 7|28 FRFH o R Raslr, 27}, A2 WA el g BT &1 P SO

AAA 2FE2] W71 20024 Potsic 570] AXEE 715S A} MITMO. 2 Al¥stgict 1e]a o[ fAlE AxL 2 253

RSk A F2 gmae] Fa Pl 3¢
Table 1. Demographic characteristics of 32 patients with early stage - .
congenital cholesteatoma MITM= A3t F w2 27 MITM¥ PAAS #-8-5)
" Type of approach o, ApARE S ok 2k
Characteristics p-value
MITM (n=20) PAA (n=12)

Gender (%) 0.718 A WSA Aoolx nuAAL

Male 12 (60) 6 (50)

1987 ZH(myringotomy knife)S o|-8-5to] =ZHw} A)

Female 8 (40) 6 (50) o s T} olof HARAF A e e
Age (month) 0016 (umbo_)g B2, 79} 9of| WA} A7f(radial incision) S
Mean 35.2 46.9 /\]8&] + ;ﬂ & A ZV‘] O]‘ E]‘(Flg 1). 9t XH}‘HOH &S F T
Range 17-64 24-63 12 22 AZ(wet gelfoam)S FA AFQlate] ke
Lesion side (%) 1.000 A3k 583 T4S =AY o, ANSt Tt RS
Right ear 11 (55) 6 (50) T vlAH7]E(blunt pick)E AHEdFo] % (approaximation)
Left ear 9 (45) 6 (50)

Al7]13L AL AEZ (wet gelfoam)S 12+ 9] <Jo|of AFQIsH
&S uprE]sloict @o)wme) 7hddt A= =4 (simple

MITM: minimally invasive tfranscanal myringotomy, PAA: postau-
ricular approach

o

Fig. 1. Procedure for the removal of early stage congenital cholesteatoma via minimally invasive transcanal myringotomy. A whitish mass
is behind the tympanic membrane (A). Myringotomy was done on the tympanic membrane (B). A pearl-like mass is removed with blunt
pick (C). There is no evidence of recurrence at postoperative 12 months (D).
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TA19Jo| % wTHtympanomeatla flap)S So1&8 Fo)7%
O 29| o Aok SHEIIAL, Fol7te] ek AFETS
oldz =Afglo] QEASHA AT A2 AE (wet gelfoam)
< Qojof Y F gk a S-S AL, & £ 1
Ay ok S =S AlASHIC 2ixke] Aol whet &
T 2~5% Afo] o]

=
=
A 3 ol A sk

28, A 7R, FEE A 52 um A skt et
ofdl slgo. Qla] Wzt EA] ekt AWEHA] ke A9

Table 2. Analysis of the characteristics of early stage congenital
cholesteatoma by operation method

Stage  Characteristics MITM PAA p-value
Stage | Type (%) 1.000
Closed 13 (87) 5(83)
Open 2(13) 1(17)
Location (%) 0.053
Anterior 14 (93) 3 (50)
Posterior 1(7) 3 (50)
Stage Il Type (%) 0.242
Closed 3 (60) 1017)
Open 2 (40) 5(83)
Location (%) 0.608
Anterior 2 (40) 3 (50)
Posterior 3 (60) 3 (50)
Total Type 0.119
Closed 16
Open
Location 0.119
Anterior 16 6
Posterior 4 6

Statistical significance was evaluated by Fisher's exact test p
<0.05. MITM: minimally invasive tfranscanal myringotfomy, PAA:
postauricular approach
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SAA 94 B5-S Mann-Whitney's U test, Fisher's ex-
act tests AHE-SFRLAL, )43 p<0.05% 33iTh

4 %

MITM#3} PAAT 7He] ¥ &4 vjaL

A PAF A} 329 S MITMAES 207, PAAT-S 1290]
otk MITME(n=20)-2 1 B7] 15%8(75%), 11 7] 58(25%) 2.
2 AR, PAAT(n=12)2 T H7] 618(50%), 11 H7] 61
(B0%) o2 F o 1t 719 FoJgt Afol= §isich(Fisher's
exact test, p=0.250). MITM=+2 #|2f1& Bl 1678 (80%),
7 WHo] 4%(20%)0131 1L, PAAT-S #2113 o] 67
(50%), /N8 HHo] 6%(50%) L& F o 7+ W] §3o
w2 2ol §IIck(Fisher’s exact test, p=0.119). §H2] 9
A= MITMEo] 3t e B 167, SR v e 49g0)3]
31, PAATES A v o, S R 6rgolglcH(Fisher's
exact test, p=0.119) (Table 2).

7] I AR AFE sixb= 210191, o] & MITMZES
159, PAAT-S 69o]ith MITMTZ(n=15)2 2|3 o]
13%887%), 7Wa ¥Ho] 278(13%)°|%aL, PAAT-(n=6) |
A3 o] 578@3%), /i o] IH(17M 22 F <+ 7HH
HOl G0 w2 2ol IQIth(Fisher's exact test, p=1.0).
O] 2= MITMte] A W 14%8(93%), 45 1
Hol 19(7%)°1%13L, PAAT-S A w8 39(50%), S+
B 3H(G0%) o2 & & 7FFoJg Zpol7t itk (Fisher's
exact test, p=0.053).

7] 11 434 5% S 1101314, 0] % MITMa-
5, PAATEE 6822 oA HAMY B 2AHE oA 3
ZE]let MITM<H(n=5)-2 =43 wio] 33860%), i3
Hol 21(40%)°12 3L, PAAT(n=6)2 F|2& o] 1H(7%),
ke o] SH83%) o2 F - 7 W] fo i A}
o= F3tHp=0.242). L] YIX|+= MITMo] A+
o, SHpE W 3o|gl 1 PAATES NP W 3, Sp
HH 3o g = o 7b 9018k 2}o| 7} Y1itH(Fisher's exact

test, p=1.0).

)

MITM#3} PAAT 74 & 23} H|aL

& AR MITMwH(n=20)0] B+t 36,38 & 4 158~3]
o 105+), PAAT(n=12)°] Bt 114.24(F] 4 658~Fdf
170501132 (Mann-Whitney's U test, p<0.001), A4 7|7+
MITMto]| Bt 1.84(1~3%), PAATO] Ht 4.64(3~6Y)
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Table 3. Analysis of the results of early stage congenital cholestea-
toma by operation method

MITM PAA p-value
Stage |
o7 35.33+£26.56 97.5+20.68 0.002
HP 1.93+0.79 4.67+0.52 <0.001
Stage |l
o7 39+27.25 130.83+53.52 0.011
HP 1.40+0.89 4.67+1.03 0.006

Statistical significance was evaluated by Mann-Whitney's U
test p<0.05. Values are presented as mean+SD. OT: operation
time (minutes), HP: hospitalization period (days), MITM: mini-
mally invasive tfranscanal myringotomy, PAA: postauricular ap-
proach

Z(Mann-Whitneys U test, p<0.001), &
7k B MITMeEo] f-2fskA Atk
Y SRS 7R RS Wi 4= A A 71TE
W5 MITMto] oM A2 Ao 2 yepyith W7] 1A%
4 RFEF 020004 =% AR MITM<E(n=15)0] B+t 353
B PAAF(n=6)°] it 97.580] L (Mann-Whitney’s U
test, p=0.002), AL 7]17+-& MITM0] Bt 199, PAAT-O|
it 4.690]AtHMann-Whitney's U test, p<0.001). 7] 11
A AFF =110 =& AR MITM-(n=5)0] B+
395, PAAT-(n=6)°] H+* 148.65-0]%)31(Mann-Whitney's U
test, p=0.011), A 717+ MITM0] H+F 1.4, PAATO]
Bt 4.640]%tH(Mann-Whitney's U test, p=0.006)(Table 3).
2 T 2AE 7|7 MITMEo] B 238719 4 474
A~2t 4770Y), PAAT-S Byt 48271L & A 67HE~2 )
8871 ¥)o19a, 22 T2 717HEl Bwo] AHRS 919l
MITM(n=20) 5 19gollAl= 19f Ajrgo] 2 =] ¢ro }ﬂ#
X**A 5ol WASlaL, o]F U oA E S, Azl
, AR o] Fo] ohE S §lSith PAAT
(n:12) FT 1P 0d T 5

WSl A7 2 ARt

Azt 227]

Z

=

AEA O & potsic 1, 11 7]l sfFsl=
Z9] A% oy & 1474 (endaural extended tympa-
notomy)-Z, olA&Zo|Lk Al 7s ol Q)= potsic 111,
IV ¥719] A2F9] 749 14§45 A7l<(tympanoma-
toidectomy)2 g2 AFE-31%EY 3Rt o] +EHEL v
2 2 ol Aot o]l EINE teliof 3F7] wiizol| <= Al
7ht 4 7Ike] Ao 4= QAL A ' 2=t HE G-
ofoflA] g & A ®7} ofe)e o] Stk

ote] HIY AFFO] A9 FHY WFEFIE kA of

z7) AAH A7

T 7)50] Aol ST AASEEGollA
OJ% 718HE Hol7| wjiZel 1

7hssith wheba] A JE =
AASIAL APt oote, 24xghe] 22ko g
J& e A0 T8t g S &

Nikolopoulos€}t Gerbesiotis” = Z15%0]
of 2 v e = gl OB A
Zo)7] Il A Aizolut e A] ARk
% (limited mastoidectomy)2 Al3§e o= Slrkar
AE o] g2 T3F o7t o AN 5 wj i &Y
Fom, Aotol o) & & A Tl ofelgit Y 7
& 7R Aok S S551A] Eskih

Holt"'= ol Arjgte 2 AuA-8-5% 7§k (attico—
antrotomy)& A&+ 55 (antrum)7HA| FE3F Alof &
W7t 7Hs3h Aeol® =
approach, TCA)% Aol A
 Lym \:IZ)O] Hol 7=
o] e E%O]-Oﬂ] TCA] CO; laserg ©]-&sk= 24 A7\
o)A 422 7™M (minimal incision approach with CO; laser,
MICL)< 4xof A3 ZFFollA] Harsigl). o] e
FrEE2 Ydststo] 23 B a2 el 2ad
NE 7hske] floll et e TS g7 Hedsid
o, Hqt & A7 TCAZF 13042, MICLO] 110% 4 8.5
e}l

Levi 572 X34 AFFol|lA Zejole Hayoz wy)
o pie-slice A7I& 71et & AFF-E AAsIL, 0|5 AZY
0 & JTAEES A85F= pie-slice tympanoplastys E
5k} o= 271 A ZEFollA] 7heket aret ARk
AJ & A A= SEH o R i AR AL olU= &5
AZIHA HHS %—E—ﬁ] AAst= atE Ueteleh 22
o= Lee 5701 W71 1, 1ol| sigshe 7] AXA 2550
/\1 AQJo|E HIAH o7 ubA I &uS A Ete] A A=

24 M54 Aol MHEMNEMITM)< A5 Harstel
}. Lee 59 dtolals MITM €418 Alskal, & A7t
9 4 71 @5 5 MITME] A2 Hastglov, 712
PAAQFS] B|aL &} AAISHA] gdth 2 A-tollAal= 27]
AN HFEFoIA MITMIF PAA 57 712 &3S A9
T AiE vlaste, e AZE A 717 AP, S
Al MITM9] f-9]gt 8115 Hojglth

Potsic /-2 1, I1 1§7]9] AXA AFFol|A & T At
E2 77} 13%9F 25%% W 18H1aL, Stapleton 72 1, 11
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=
iz
& A
Ao
HU o

(g A

T

il' f do
(g
N
X
=)
o
fl
o, ol

ok

oN flo
Loy
d0 2

ol
r
s
)

o

S

[e3
)
il
=2

N o
R
of
ok

o3
O
i
Pb)
filo

2 o

Jo

o oo

38
> A X

e |

E

&
ol
L

1
i

¢

N
N
N

% 74 (transcanal antrotomy
FollA K arshglom], s jol A
9] -l AA7F 3= TCA

%

- -

) 401’

rE o

www.jkorl.org 445



Korean J Otorhinolaryngol-Head Neck Surg | 2014;57(7):442-7

J
QL
2
=
El
ey
ifin}
i)
)3
iy
-0,
&
l
i"

13.8%2 AEL H o] F
T ATES i@lw@, B Aol 27] A AFF
Aol Al MITMO. &2 58 gl
I e WA 0—‘0*3}

Kim 52 A4 217359 el w2 e wr)e =
AFSFAAL, 34 WOﬂH “"‘71 111 ovu A ZZ0] Z7}
A ool A= w2l W /i o] o5
3L H STy ERE 24 o)Fe] - aE AR Al
FEEO] wob7| 2ol AR Aol 271 A
A=o| FAe A W7] 1 1 sfgshe =71
3 AFE A T‘JWO g Are] A e a4

kx
_(?L
HE E
o 5t

o ooy
(R

3} Bol ghyFol glol, A 1FFY 2] e
Kim 9] 17 2} ek & 4 9l

27 A AFFONH MITMS A8 i 2 71 30
3 1) Aol Qitk 71 % 71 Fa%h Alo] 1%E X9
2718 Teie AEe nephee) Aol naE e
RIS Aol Ak, A7t Zom 1ol B $ie] gl
W7 2 3t el gare mA 4 qlek ;b
Al A B Aastel Jte] Bake Hrhe BEstel
of zmafe] 8ol el Hlolck, o el Fke] 2ol 2
717k 4o Al AL ) Spofok sk w7t 4 7
Fbolof 542 Alab/Iol ofehgol §& Aeolck nhxjate
2 AFES AAT Folliz vheA) Thobe 2] WAl 7]
T2 Fo ZAE Base] WFFe HE ]2 3elsto]
O}: ‘:-l_l:]_'i.m)

2k 2} 207 = 1E“‘°ﬂ*1 1‘1? A0 eSOl t'“ﬁﬂ‘%"il
Lee 579] Aol Al MITMS Al83t 3652
o] dASE of 7} 041;]__]_ B 3kach

l t‘U Hﬂi} T
oJat Afoli= Il T, 4ads A]7]—I’.} ZH% 7|7+ MITM-0] PAA
wol| wal foJsiA| Aroron, xEe] Aol & F F
ZHIgL = 3 7} 3lo|7} ik ek MITMS 243 7
F g F ol et A eloe 7= wf7jo] da gl
o] ZoteflA9] A7 s A 4 Il EAlo] Thg

o] glol, MITME 27] 4134 704 Bago s A}

27]
8 b Sao Az

SEA|HE L= 7] A Z15F SRbollA MITM< 288
T e AL oflth £ FHAME PAAR &S AlFS
12789] 32} = 218 & A MITME Alglalgl oy v+
I AR JFEe] f2to] Qlo] & 5 PAAR Agks)
o 2FFZ AABIL o]L]o= Oli Ato] R0l &
x5t AA| oefFo] YAY ol TF T‘ﬂOM TAE
ol YA J=F9] A AIOF ﬁiﬂ 1=o] MITM

o] Alghd 4= k. SA|TE o]t o= 2 F o HAH
& % MITMOA PAAR ofgA] ¢ Z8ke 4= Qlo] 271 A
A AFE2] A9 MITMS 4120 &2 Alwsf & 4= 9k

2 ATE oA SRR expE A A, s gbRpol|A] 77t
o] 27 TS AlYaA] H3t gAHo] Qi ko 2 o] g

2

Zeloh A7)7e] 24 W At EFHE 4 A7 A%
2o 2 As) Lz AZolct

Acknowledgments

This study was supported by research funds from Dong-A Uni-
versity.

REFERENCES

1) Paparella MM, Rybak L. Congenital cholesteatoma. Otolaryngol
Clin North Am 1978;11(1):113-20.

2) McDonald TJ, Cody DT, Ryan RE Jr. Congenital cholesteatoma of
the ear. Ann Otol Rhinol Laryngol 1984;93(6 Pt 1):637-40.

3) Stapleton AL, Egloff AM, Yellon RF. Congenital cholesteatoma:
predictors for residual disease and hearing outcomes. Arch
Otolaryngol Head Neck Surg 2012;138(3):280-5.

4) Potsic WP, Korman SB, Samadi DS, Wetmore RF. Congenital
cholesteatoma: 20 years’ experience at The Children’s Hospital of
Philadelphia. Otolaryngol Head Neck Surg 2002;126(4):409-14.

5) LevilJ, Grindle C, O’Reilly R. Pie-slice tympanoplasty for transcanal
removal of small congenital cholesteatoma. Int J Pediatr
Otorhinolaryngol 2012;76(11):1583-7.

6) Nelson M, Roger G, Koltai PJ, Garabedian EN, Triglia JM, Roman
S, et al. Congenital cholesteatoma: classification, management, and
outcome. Arch Otolaryngol Head Neck Surg 2002;128(7):810-4.

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

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

9) 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.

10) lino 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.

11) Holt JJ. Transcanal antrotomy. Laryngoscope 2008;118(11):2036-9.

12) Lym DK, Lee CH, Hong JE, Kong WK. Surgical technique of minimal
incision approach with CO2 laser for congenital cholesteatoma.



Transcanal Myringotomy for Early Stage Congenital Cholesteatoma I Kang GG, et al.

Korean J Otorhinolaryngol-Head Neck Surg 2012;55(7):422-8. progression of congenital cholesteatoma in children. Eur Arch
13) Lee SH, Jang JH, Lee D, Lee HR, Lee KY. Surgical outcomes of early Otorhinolaryngol 2012;269(3):833-7.

congenital cholesteatoma: minimally invasive transcanal approach. 15) Lou ZC, Lou ZH, Zhang QP. Traumatic tympanic membrane

Laryngoscope 2014;124(3):755-9. perforations: a study of etiology and factors affecting outcome. Am
14) Kim YH, Yoo JC, Lee JH, Oh SH, Chang SO, Koo JW, et al. Stage J Otolaryngol 2012;33(5):549-55.

www.jkorl.org 447



