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= Abstract =

Cochlear Implantation

Chong Sun Kim, M.D., Byeong Ho Song, M.D., Mi Sun Yoon*
Department of Otolaryngology, Speech and Hearing Clinic*
Seoul National University College of Medicine

In recent years, cochlear implantation has become an accepted alternative method for
providing auditory stimulation to the profound deaf, and it is more widely offered to
profoundly deaf children. Cochlear implants are being used for children as young as 2 years.
This procedure is indicated in bilateral profound sensorineural deafness patients, who are lack
of significant benifit from hearing aids, and psychologically and medically suitable after
extensive medical and otological evaluations includi radiological and speech

evaluation.
Hearing is essential for the development and social communication. There may be benifit
to education, intellectual development and speech production development.
Twenty-nine deaf patients in the age range of 4 to 67 have received a Nucleus 22 channel
cochlear implant from November 1988 to February 1994. Experience with these cochlear
1 has d rated signifi benefit with minimal risk.

Postoperative rehabilitation programs began after first mapping and is going. All 29 patients
implanted with the Nucleus multichannel cochlear implant showed improvement in

postoperative performance.
KEY WORDS : Cochlear implantation.
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gt M= 1930 Wever®t Bray*®7} coch-
lear microphonics& 2 3t% 3, 19354 Der-
byshire®} Davis'™7} action potential& %713}
o FZEAE} FHA7el A7y 7B
@A ghfo] el gt 7)yte] niA = Ak 19
573 Djourno®t Eyriest #HolA, 19614
Houset vlFolA H22 ohfold&g Ay
gtk ¥ Simmons 5ol o3 ¥AHQ T
24Y % 428 AEsE Pated A

19733 =9l House groupol Al &3 &b
A AGHAY £F AYZ2aYPL NEa
©}. Melbourne ™8] Clark® 1978'd9] A&

2 A5 AAAAN & wold $& #A
dA & F e FPolHE A ol HEy
o}, 1984'd 7 1985'd 9] FDAC A @4 3 (single
channeD)?! House/3M 9}$-0124719} oh# =
(multichannel)?! Nucleus 22-channel 2$-°]
2717k Abgdell ol dEtdE FRFol floH
AL gl E5E FE AoR AVtE WA
o} e AHESA ATk Nucleus 22-chan-
nel ¢h$-ol4 7= AAZAA °F 30009 9 #At
B0l olHFEe W ow A vk

Z3719e  FAol71(postlingual) ] F ol
Awol ¥ Y& e o, 19804
g F ol F 2opEl AR o] 4 E 7] AlAEe
1985 1€l EFoA 10the] Zofell Mo
2 Nucleus 22-channel 2--0]2]7]7} o] 4 £} 2|
o, HARE 21 b Qa3 AkeFol mHoln,
-0l 4719) Ar] Age @ B el 10
el Zoprt AHez AUt o] F 19
86 590l 54419 ol ol Az A

€ Mini-22 99014718 AH§35te ohol i
< Algstgch £ Miyamoto 55 1986d 3
M/House $}%-°]21718 4~16A4 Atolel 15%
o} ZotellAl o]ttty MunaHoh?. Ak
19889 119 3 9ol dE g AYE o
019943 39 FA7HA 2989 BN 9}
Fol &S Adstgom, 13 15We] HUA
A Ee ddeirle de]l @ LotEolY
G AzE e ool A, e, F
A3 Agng Soll ate] Az AP
A 71Edta kol e g ojsle FaAt
ek

shroldee AFe FPEY wE ol
4 = YA A A

AR A s Aow 9o N
& A e ek AF7A e 9
FolH e Aoy dAg wid, T
(speech processor) & 5o ukeh of2js}x 2
THE &£ lou ZA AFE e uY
EE W (ZAAD ) wdsh=iel wet exta-
cochlear implant®} intracochlear implant® Ut
wrh aea, A Aklde] v
AEE AF3te AF9 Fol what GAF (i
ngle channel) # o} = (multichannel) &2 1
ECH(Table 1, 2). 59 wgo) wet G54
= (monopolar electrode) & % 2 (bipolar

Table 1. Devices of cochlear implants(Extracochlear)
. Channels  Placement of L Speech processor
Investigators Ground Transmission
(Electrodes)  Electrodes strategy

Banfai Multiple(8) ~ Promontory M 1 Ti Anal
(Cologne, West Germany) radiofrequency

Hochmairs Single(1) Round M 1 Ti Anal
(Vienna, Austria) Window radiofrequency

Douek Single(1) P y M ) Anal
(London, England) direct

Fisch Single(1) Round M 1 T Anal
(Zurich, Switzerland) Window radiofrequency




Table 2. Devices of cochlear implants(Intracochlear)

. Channels  Placement of L Speech processor
Investigators Ground Transmission

(Electrodes) ~ Electrodes strategy
Chouard Multiple(12) Scala tympani  Bipolar  Transcutaneous Analogue
(Paris, France) (20mm) Radiofrequency
Clark, Nucleus Ltd Multiple(22) Scala tympani  Bipolar  Transcutaneous Feature
(Melbourne, Australia) (20mm) Radiofrequency Extraction
Eddington, Symbion Ltd Multiple(4)  Scala tympani Monopolar  Percutaneous Analogue
(Salt Lake City, Utah) (25m) Hardwired
Merzenich, Schindler Multiple(4) ~ Scala tympani  Bipolar  Transcutaneous Analogue
(San Francisco, CA) (25mm) Radiofrequency
Simmons Multiple(8) ~ Scala tympani ~ Bipolar ~ Transcutaneous Analogue
(Stanford, CA) (20mm) Radiofrequency
House, 3MCo Single(1)  Scala tympani Monopolar Transcutaneous Analogue
(Los Angeles, CA) (6mn) electromagnetic

induction
Hochmairs Single(4)  Scala tympani  Bipolar  Transcutaneous Analogue
(Vienna, Austria) (150m) Radiofrequency
Simmons, Biostim Inc Single(1)  Scala tympani Monopolar Transcutaneous Analogue
(Stanford, CA) 3m) electromagnetic
induction

electrode) &2 {3ty BIHIe
iz dhe ®Sjol Al 84 >
N AFe Wy wdsta @ e A
e FAE S ASEA ke 333
49 A 71E AL AT RYoA g2
Aez wdste] Fd® Revre zFaA
et webd, Ba e 49E Utah device®
AgEne FFTATE AMged wdFe 7
e BEFATE A

= (multichannel) & ©] 48 W @
=(monochanneD & ©] &% 2Zubdo] n)s)
YA EF A8 9 ojg@dyo) Fom U
A ol M e Alesn ok, 1988
Gantz §& GAF 901475 ol A% 15%
T AT 9490l A7 E o] A% 39W & BAY
Aot AT ohgol 471 o Aute g0
9B BEFE AAY W oy} dojelxn
Yo FHE At wasgo, o
€ gaFe] DAAWAN AXNE @elste
AFE ¥ F Yoenz AFNE] YW
2 300Hz ]34 #¥¥ £ gl g
Haa 2 ol ge] Faubgro] i HR(F2, F3)
FATY F A7) oy,

2t0[A7|2o| M
(Nucleus 22-channel implant system)

del Fiol 9ol 477t o, @A 7}
4 d¥ AM8¥a % Nucleus 22 channel
Sfol47]e) FHS AHEY, sEHow 9
Fel ol4EE 229 AT, A e g
ol ol =& 4823 7] (receiver/stimulator),
MSP @10} 34 7] (speech processor), 2] 3L
vl A2 E o) e g X (headset) $O2 o] o]
A Ak(Fig. 1).

1. OINER| (£8x137|9 AI)

A5 32709 platinum WEE o] 7o) gl
o deEo WMyE ojfm; oy, A 10
7he] 2 214 = (supporting electrode) & &4 A
= (active electrode)o] LAA W 497 4H9)
HES o g3 AslEY, 4 vgry
o ATl FUF)A 8~10m o) 9
A3kA @k,

F82AF71E titanium® A 22 (ceramic) &
2 " glem 87 ZY(receiver coil) &
e E(silicone rubber) &2 Mol Aot ZY
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Fig. 1. Mini system 22 cochlear implant sy-
stem.

FYole 2T AXol ¥4 A 4814
71e A HAXNES Hof o} FAZ 2w
oA A3 %F & U

2. MSP 2elo{&4A7|(speech processor)

ARG 7= BAB ] g g} Ao
A3AA 715 e YAdEE utHe o
2270 AF9 A3 271 $4 A9 dyna-
mic range <ol L =5 FA o gAg
s2s ohjza e YL AL
MSP 2@ 71= 71&9] WSP(wearable
speech processor) 27]9] ¥ oW A 7%
< W% 39 222 A multipeak, FO/F1/F2,
FO/F2 A% 59 Z2ago] 7M53EE 5o
2125, multipeak7} 7+¢ &3] ALg =3 Qo)
Multipeak B B4 o2 A speech fo-
rmant?] F13} F2& E@ste 794 ¥9lo A
FE#3 spectral peakst 1 M=o X o] o]
A(A1% A2)8 2380 18n © g 3
bt O [EE D] A3(2000-2800Hz), A4
(2800-4000Hz), A5(4000-7000Hz) & =73}
FO/F1/F2 AR 958 4%¢ Bola g
o,

3. OI|3=2E 02| & %|(headset)

BEe vlo]ag Al 2x & § UA Hol
ek, A€ 8 Z (transmitter circuit) & 7}A 3
AR dAiF 71 dAdH o Unh

4. &H7|(battery charger)
MSP 2471 Y3g =& WS
AAE ALY F Ut

5. Bx=Fx|

AndE 24 S e AAstn @
2% FU3T E F A @ FM $417],
TAARA7I AR A(TV, radio 5)o1A
o Ay AEE ALY £ Y 2YYPHY
7] (audio input selector)7} 1t}.

Tl uz

b A9 AFo2 xeE BAY 5
AE AL YHAZE ME R AZHH4 9E
o2t &ejA Aoh®. =& Honertst Stypul-
kowski 3 Javel ol oj3td 9}9-0]47)9 4}
AT HHAFE HEE AF8dn sg
omEnm ool PR &F ofFY
€ YANZE AE7 vk gel Qe
F8Y 4¥ #A7 Aok Spoendlinol ) 3Ha
84 Boid ATZA PN ey A
BAEEC] BRE FAEY, vlo]P 24 vz
HolME AZHME Z HEHG D son,
o150l 234 U REAZ Fgole
YadZE ME9 5~10%7 fAQGD 3
St 282 §44 FPF Waardenburg &
FTANE BEAE =HyYol wAHAW,
Usher 3F2ME YHAZH Ao BE
ol ¥zdty Y, HPL vh ¢ =gA A
PG Yok, 1978\ Otte7} LEF uol
ostd ojg@Eel 75HAY 10089 F5
oM AN AEE HA2E 10,0007 °]
dolglen 4939 10m ool 3,0007 o]
49 ¥ BFEAGR A =24 ¢



%, Meniere¥, o] 54 F&2 AT dH
HNE B2 Y3 dE QI 4Fe] BEY
Ax, & AN, 52, o)38F, 99l
BAF TolMe e 7o YAARd Axt
#AHAG FAGE. £, AFAH dHold,
AR 5L Aele 2 471 b A
i B33k Smithe %ol gh$-o Ui
A4 AZY HYg fiste] FPHRHFL
AAAALE AWstn AE G BE HE
FE 2ABHE W, A BE AE B3
HA @e ZF FAHIFTAABAL 15
HA @gkem e 5~10%9 AU BA
AT} BESE A BAEAHA AL
A ALY 2de 2238+ AT 3R
THe,

ol &g NP Hol= Yoo &g
FA %E Ao Fostth AFe AYIAG
AAAN Z2E 7o) AN &4 & 5
A3, AYF FA, A7AFe) o7 Az
o 5y g, Foldel o] Mat Fo| of
714 & e &8 S0tk

TEAY 2 9T ZAEe 9sd
AF ARl % ol &3e HasY &
e, Az el B vho] o3 o] 4]
agor M2 oNIAR AFEwtd 31
Aol oA gato A oS HALE Al
YRE W 2 A FEH Aug v
o] AF AP Ex A7IAF 9 Az
e £4e FASAE Bacn AzEy
FaAd 48 FA FEE v g Fojstojor
@ lojct,

AT YL AT AU AR £
Ee nAdA A Az wAg £ Aok
Berliner 5ol 2|3t b0 471§ AMg-3hch
7b Al 3] R TN ANTS FAY
3 o9-9] ZIAB AR g xBAL, A
AFE AW ¥R ABAE N
Ag 2YAE Gk stA. a8y, O
Leary & 8¥9 &532% 4ol A Y
A1 (osseous spiral lamina)ol &4¥dov,
HAFol FA(scala media)& F3 HAA
(scala vestibuli) %92 Soj7} AUtk 3}

Aot EY ol ool olAAA AT
FEE B F AADL FAD®. Fayad T2
13 9 b0l 4 7] AR ES] FREAA Y
AARE AL £8 FHsGE, o4
< 3 A9 I AN E AE FE 11619
oA FHA e F-2 11,0000 Ak s
ok A4A2 30,000 A=k G Ao
w, e 10% ol HA dgd oNE
AR ojg@EEo] g fold BAEN
Aol 7k YATHAL sty M Smithe] H¥ A
AH PO, A AT £ g
AF Fel dH A A NAA A
Fol gk o9 Egeldt LA AV
o 4L Adckae FAG. vzAEEe
Atz 990 YMNZ M AEE oF 25~
50% 9 AES Molgka @b, spxgk Ul
AR MEL] oF 10% olAT EAFIW A
FHQ 9hf-2rTFo] shssttn G A An®,
nEdEs ¥ ATHoR ol yee Ay
 RIE e,

A EL &AW 2NNE E3] ¥ 5 Ak
A2Ee 2989 ohg-olXE g AW vl gal
oM ATl WM o9& AT
ARen, 2F Fude) FHIo) A A
7} 4¥lel vt 0 Febede) T oR A
ol HW KolzAelu A FAo 43
wel Ao} 3~47)Wnte] 997} FHE
ASE lope opfoldE g Assly] Mo
A FH/E a7

Folde Woldue 53 Lol F8
B thgo] Aok AHo R ol HEE
e ZREIA FAFE ARz oy
Z sl oz AAAE o4
Aol A Folgdel s ool Fukgio)
WA Bae v Fold AFAo] ox
S NE AFAS BBY F Axn, AT
99 YR2HNE JFAEE BHHYA @
Flaca

S0/l CHAtRI] ME
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od BdE BYriz FPY Adg ¥
F e Afdde BBay o)y g
cjob gk, =Y dHo] HH JYstaiA g
P gAe] dAHE Afole 2 o) £
&3t ol FLATH, kol g
A8 AN ded e BAvt dad
=

a. AAY FAYH Hrte AF stejof
o}

b. Vibrotactile device, &At4:%E 7)€ ¥
8, gh90]27] Fol Wit PRt FHg
&3] stefof ot

c. Zoke] FAAFZAFA g Ao}, A=A,
AN s E FF AT Folop gt

o)y e £&d Yrks A
o2 FEo AEIEE o]FoA Hel o
Aol Wasich #x9 Y, 24, Ao &
Yol Wate] Hrlstefol sa, WA, FA
a7, A5 gl w583 ango] Bt
el "t mebA o] FAHQA o)y e
Az AE7}, oM AFH HEY, 34U W
gz, Ao, NG dEtER T
Aed =3 849 JMEEE oY 4US
gG2atA doh

B oA BA HE, AFEL AN
AHY 22 AE F AEE 2gF oo &
o 2okl AflE ASY R wgHow
o) 718 B AHE Y & YRF A A d}ejo}
goh bE fae 9ol Az oist
o A 7IE 7FAL lojof dhm, fape)
o], Agkal Q4 & dojFy, Ay 4
427t o) & AR g 53, Lot e
k9ol A gt fote] Fm AP #A}
Fasic tudAde foto F4Fd, o
FHE, RANAANY YAr2E J1E Foll df
B B HRE ATY F Yon, FE F
Az aPels Fgoas Fag 4%
< @9ec

1. &3 gt
Fed B/ FAdde BE FRYE
o B7149 o7t aF@ch Aopd Aol

€ AQEd 37e) Brlrlzte] dWasid,
AAA A4 B FYPALHo2 @AY
el thate] dA HAE F glou, Lot
Ae dAY 33 2 ATl ¥ FJrist
42 ook AA, FHo] o= FxAA, 28
I @A) BAYY) FFo] HHPA md}
cjof sloi, we} BAYVIE & Hel Avkd F
2% 67197 BAVIE NEIHEAN AL
T8¢ 719k 00, Aeqdagddane
Hay 8~1059 Fpe ANZF dn
Aok EAZ, BRI AN, AAED
& WA gL A4S, £ V1) oY 37
FHg Bojol Hk N A Bk 2HLe
ag oatx, FA%x Jug de oo
gt 2okl Aol AFAHA FAFAR
BA7) AHEE ANF FAQALA $HE
grhsteiol ghek, o 7)o A HEILE B
A 719k vibrotactile deviceE AH&¥ & A3}
A €

dde HHE ANYA shg-ol4 g
7hsAel 1o’ AANAA T Yt
o 28, AR} fareg HEES T
Y Awa ARSFER FfadES Frhd
BA7NEX AEHA FHE sofop
Awol @ ol AE7I $& &F AAAH
Epe} wwdEN Eostoiol ok =
2 9 7hEe Folv Zldel ¥ EUt
a9

ol Bt o] Fo)] YFAHYE] BF 2
ol e HFHoR ARYH
ol Fole oot Hrh, AE7IF % AH, ¢
SAANAFHA AHE BOR o= F
o olNFEe ¥ AAAE AV

2. o5y ¥ot

AN B 71583, oA PAL, b
& EE YA AR H PAE AP
oof g} WY JAVIHF Y, FEF
ate] goprotop s FALFS] AV @
e AM R AEYFol et &of Mo}
oF @},

olmtetd WH HAE v FLH 9
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olgt oo ¥FA4 Aol YEA 2 WF
ol AEA, FolY RYE F&g W FHo|
AEA HAtsteiol @) B a¥ud £
o FFE FAstejol B} H3) Folu 4%
ol AE A AFL AYE o Nolde &
e £ lemz o4 He Folo @z
2 fr3tejop Fol

a9 AHAY 719, 2, de AYsel 3l
EA AAbsteof #ok LHFE CTE 9$-9
Ao FF% oo Z1¥e Hyrkg & ok
2, CTE 1839 ¢ o 9e4Y 497}
46%7HA olan, 53] o8, wutdd, 4
230 g A 5Y w Aekgo] Yol
IO Az} Al ofstw CTe A
koA Mol thate] 9240 3/7 ol MRI
47 ol 9% ATk AFYH 2
+4¢ ¥ A9 FEEME CT7H MRI
B ot w2 X SAW A9 wssud.
EAd HAZ CT9 MRIE ©¥ 4 dow F
AAL 2FA EaW 1m A nHyw
CT& 3tejo} stejetn Ay ZHET(Table 3).

8Alol el ok B YL AT
HAALE AYoh AAAZ Yhe do
e Ha HEAFAL FFoju Bz
flol B¢ & e A HEAFAS 24
o ER gap detection test® temporal diffe-
rence limen test& AA|dx L2& BAMEA

sl FAF9) HEREE HYrigd 2y,
HAAY Ee Adol7le Wyol @ BAse
AR AZHA ) AR A MBI} o
Hroh GozE ojd Aot &3 Hrhd W7
8 43 > 2h9k-8- 7 Al (electrically evoked au-
ditory brainstem response) & T Q& A B AR
o ee,

S22 WA WS Fato] WA
o 9% F&& AY F Ue A HAlstelo}
doh AFRA mE Ay ZAld MR
Agel AES TR} WY Ao 49,
713t §& Eojxojol g,

FHdS 22 Aot 9o AT
FAse 497 Boh AAs geeyre
OINE 298 F Fubedo]l YlolAUW 4He B
oo AE e A7 B+ AU
AL heoldgo] AgE e AT oo
- e shfole) Hgol B 4 UL
b, Fe Aol el met ATt e
Z2¢ =42 AA%D A3S 49T F
A At @A A4 YT Y9 vz
FE Hgol @ & Yok AT gk

oh-o] o) PHE Fo)7A Bolokgich 99
AR R AR AEE &9 HSo
" 4 9ok 283 Mondini ol AR HEL
F&9 Aol € 4 3ok Miyamoto, Jackler,
Novak °] 2904 && & Mondini © &

Table 3. Comparison of radiologic evaluation to operative findings in cochlear implant pa-

tiens
or MRI OPer?tive Mean lelngth .of Number of case
findings bony obliteration (N=29)
+ + + 6.5mm 2
+ - + 3.7o0m 3
- + + 3 mm 1
- - + 1 mn 1
- - soft tissue 1
- - - 21
Di ic of | bone CT=25/29(86.0% )

Diagnostic accuracy of MRI
+ : postive finding : bony sclerosis
— : negative finding

=23/29(79.0%)
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A Azg Hrtgo
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4. HAlolstx/AEH Hot

Ao ool tgare) At
QAA5Y, §71, 7hE3% & e ojsto
F8% FUE ATI A2 Idvy A3
FEE YAt Shgol o A JY¥T
AE e FARES getEr] Aste oy
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@ e dE g FALEAA waA gqxd
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wol Wt g FAYEL HHFEG FHE
o2H oHfE =& & Atk
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A7t Y2t gL E 5o A 2o}
7b ol e & oHES =g 4 ok

oln] & W ololg WEIHVA WU
HEFoEN AFE 22U £ AE Aot

AE7)Y F2d) BedE A7l SR
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ARZE =7 & Aok WA old Wl o
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o B Fade] AHA g ZHAI 3
A gvhd, a3 §xte) §o] AT E
E9F 4 aod Auz FEide ddo

EF ARELEE W AsdE @29 &
g AN gt Fasit AEd duEA)
e AY Aoy FAANAF ow
ol FE g FdME GEh

5. ot0|4 CHaxt MY J|E

9901 4g w7 AHME olFF e Z
Bole] HrlolN v e EE BEA
Aok gt AA AU A& obf £} 2ot
(Table 4).

20kl Aol AuH FHPAIL oy
G AANAFTHAE ol a2 2o W
ol gl Afl WA HEE WAIE A
s BYe frg Aujnolol g £
e wiF 18] AN adAN BaE #F
o) 8~10F olFo) thA Aol HALE
Algste] dojdA s o Falg Fao] Ho|
W A&ste] RYIE 2EE 1, g @
£ A% 9o 4 e AY HAE APl
e

7HEEY g0 AuHoR ety PR

Table 4. Selection criteria
1. Profound total hearing loss
2. Postlingnal deafness
3. Psychologically and motivationally
suitable
) Oti)logically suitable
. No radiological contraindication
No medical contraindication

N o oo oa

. Positive response to promontory
stimulation
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Table 5. Pediatric patient selection criteria

Selection criteria
Bilateral profound deafness
Ages 2 to 17 years
No radiological contraindication
No medical contraindication
Candidates should :

Demonstrate little or no benefit from amplification

Be enrolled in an educational program with a strong auditory/oral component

Be psychologically and motivationally suitable

Have appropriate family educational expectations and support

& HAY liRotet A7k A¥ A
B Hge) defrtA ojel Wel tatel
8l olsiatoiop gtk olbA, RrEE o]
AA7E AFsE W, 2712 ol AANE FA
e ¥ ol Mz 2 glojo Fh &
obE e obef B #L NEL WEA A} 9
Folde] Azt @ & Aet9(Table 5).

noso

S0l4lz Mol Bt

1. Yelo| #&d, & Yot £
%

e Fe3, ¥ GARPe Er%9e)
BAFHos AYLL, & Aolvde oln

g e Ao Bi dojsd g
ke EPANA g 2o ol 19

A didel QojgrE ] oldel S A
A Agez dojsdd AV Advtw A
olGrtzk s oler @k E 62 WHE U
3 9l o) F Ak, B 72
Aguietmd Ao 7‘]"“°I‘4

dajAel & HALE S FEER Yrolnd
WA B FoiAe Zd*}(closed set) 9} B
717b F4A A ek A open set) & A
. 7t PAls BE AR 3y, &
QD}OF’ %a‘l_ﬂ} 'E’E'@-y-“ k_ H}Q,] 121
oz ARG, AAA AT, £ dolg
W gl A g AEsA =HY BRAYNE
2 ZE el N, $& Foll= BA g4 71(MSP)
& 7 EelM FolRd) HAle) AIAEE ¥
ol7) fisME HolZe] ¥ wE w3td A
Fo] Fojzlof gk ey Al gIow

FEA,

Table 6. Evaluation materials for adults in University of Melbourne/Royal Victorian Eye and

Ear Hospital Cochlear Implant Clinic

Preoperative :

Unaided +aided audiograms.

Open-set sentences (BKB)

Open-set Monosyllabic Words (AB)
MAC Battery (4 Choice Spondee)
Vowel/Consonant Matrices

Harvey Gardner High Frequency Words

Postoperative :

As above at 6 months
Selected patients to be followed at 12 monthly intervals
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Table 7. Evaluation materials for adults in Seoul National University Hospital, Speech and

Hearing Clinic

Preoperative :

Unaided +aided audiograms.

Open-set sentences (SNUH Screening test 4)
Open-set Monosyllabic Words (SNUH PB test)
Open-set Spondee Words (SNUH Spondee test)
Closed-set sentences test (SNUH Screening test 2)
Closed-set words test (SNUH Screening test 1)
Closed-set vowel test (SNUH Screening test 3)

Postoperative *
As above plus

Vowel/Consonant Matrices

Speech Tracking

Open-set Everyday Sentences

at before rehabilitation.

at 3 monthly intervals during next 1 year,
at 6 monthly intervals during next 1 year,
at 12 monthly intervals

o3 Blolz7} g17]) wWEol z3AbALS} BAte)
2 & YA Hu(m) FANA upetrA
e Aoz galsn ok dARE Al
waeE BE AV wmarle fAIES
shejop gk,

1-1. AZ2|LdZAt

23 YPAhe deAz AYdc 2 ¢
£ F7HA g =4 solAM A ed 9
Yoz AAE dn, o =39
e B2 e 2doA AP 1942 3
QAZLAE B77F i faE B§ B
9E ¥5E neoh 2y 48AE 19|
Y At

1R 1, 2 3 89 A 2% 7heuA
AR e @ €1, B EX By
L2E Aoz @ue) £ oHsAY 2 &
&8 TEIE $¥E ¥eE A g o
®Z @Y 5 ole aolwkg AAY 4
od "o 28A= AL e M Ay
BE UM AR} ge BRE EX,
T R3 Eon n2E @iol, 9A 24

2o

oA i o8yt Wax gor B An
FASHE RORES aFHE HAlolt, 3¢
Ae 2o zolg AAse Ao, B
FRAWAAN Rgute] upd 2ol AHEH AL
9 2 @we A e HAleld gny
B4 Hold wg F4o] EiEdH Zog
383 gsol Wy 4 UAvk o 4wA
€ BII7F FAAA e Aol AAAt
10709 24& Az dojFd Jae 2 &
A& EL Aol EL W2 wEdg. A
AL 3509 2R, % B 3~4h9 @
w2 7 Atk HAEE B @947 of
vk e et & 2z EAIM A3
WEE e £§ ANt HMEZ A
g},

a9 2 MEdstad oy s we
AAgAe Fe¥ Angd, 6704, 149, 2d
o] Z#olth. closed setd 3GVAZAAE ¥
AHAEE Bol} open setd 4vA NN E 2:d
o] AUE HF 33%9 HAEWE BRI

1-2. X3, 28 HHAA
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e
————— -
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Pranabitaion Porion 64 Fosop. 1Y Posep 21
Fig. 2. Results of postoperative screening
tests(mean, N=12).
g, B WEdAe B3e Rou] g

Xzt S48 AU EX YeTtE ﬂﬂs}
£ Aol A AN A Bl e 4
e+ RE+ AL, YeHE, nge
rzh—+z}n+E€-M gz T2 o o

4 AP FAE L2E EXL, EDL awm
EE BT HA 2 2gdestE
Bk Mg ugd datHE 18749 z}—%
3 1A mgow HASAL

A4 1 obrh, ofut, otk o}, ojnl, ofu},
OFAL, obAL, ozl o7t obet, o}sh, o}, o}t
olu}, otmt, opx, ofs.

EEI Y E Y &8 8 8 E
g 8 8 9

4 Are 3Y9 538 W, Agves,
Eshto el M7bA zdM P o5
o FEF F¥THL 29 3,49 2ok A
& 71zte] AdEE AvHor HAxe F
7k, Byesel ol P9 53}
& WA AR ARAIAM A= AA F
7hetsie

1-3. S8F < AL

95l 22HAE TAS+ES+AE,9
BHz 74E @gd el AHg ) & §
5 AN ALH mge A7) ge Afz
Abgslojol gt Aguitmyd AMelMe
&+ 2e+25,9 Fe2 2009 2ol
¥ g o7

o
LA

Y

]

—0— Lp reading + Speech processor
e U reading only
<= Spesch processor only

Provohabiitation  Posiop. 6 Posiop. 1Y Posiop. 2V

Fig. 3. Results of postoperative vowel con-
fusion tests(mean, N=7).

%)
100

—0—  Lipreading + Speech processor
Qe Up eading only
=== Spoach processor only

Prorenabiltation  Posiop. M Postop. 1Y Postop. 2Y.

Fig. 4. Results of postoperative consonant
confusion tests(mean, N=7),

o] HAME 7|7} FolA A ¥ open set
HApolrt., 17k Eediz wtEalA s, @
AFEN} ShFEAN F7ME duh & wol
AAE B8 Ee7teg HHNEZ Yehyz,
E ol A 4 RYNE TAS+RS
+AEI0E o] 7oA MAY g4 sheH B
Mol &4 A% 5 7t HAER U
Ehich,

1Y 5% 4 BAEY & F HA A
ojth. H°1 FEY BrlEG $& FEANY
Bt g AFE HYT o)EL BE 2
A B A gl £FANM 0% oIt

1-4. O|SHE EYAAL

Fold AAre) spondee HAMolth, (Owens,
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100

50
—o— sylabie
G~ Phoname

Prorehabiltaion  Posiop. 64 Posiop. 1Y Posiop. 2¥

Fig. 5. Results of postoperative monosyllabic
word tests(mean, N=8).

1985) °l& @ A+ EES+AL, A+
BES+AEY ¥gz FAEY 988 ew
HAbeh vhRZkA R AR go g HAlehe, 1Y)
7b FAAA 4= open set HAlolth, Prhe
o] FEH F2FEY TR B0 1Y 6
S Mgugtayd faEe) $&F Ao,
FEA A g £E0M 0% Atk

100

o I — Q= Proneme
:’/o/"/
Prarshabitation  Posicp. M Posiop. 1Y Posiop. 21

Fig. 6. Results of postoperative bisyllabic
word tests(mean, N=8).

1-5. adg 2ERAAL

Central Institute for the Deaf9] Everyday
Sentences Test'®ol] 3|33t o2 BE CID
sentenceshi F 7€},

B AAhe 10709 £, AA 50 F4

¥REZ TAHEY & 49 Dol 234
gad. ey g AAe F9ole 107
o el AFE 2, ARKE VN, BEE N,
BAE 6712 o] FoiAct AYwoz AYs}
£ open set ZAbo|n HAIAZL ¢olFE &
A& B e Ao L AL BB,
H7be AA £l BT FEAdtE BA @
250709 4 22T g vEE v
Askste HAER FAST 2P 7 HEd
g &5 F&F Aol

HII7b FejAe AAbg @8 B gle
open set FAFE ALK 19, B 2d Fox
AHAET AFHo 2 YERT)

(%)
1004

o T
Prerehabilitation  Postop. 6M  Postop. 1Y Postop. 2Y

Fig. 7. Results of postoperative everyday
sentences tests(mean, N=8).

1-6. matestr|ZAL

weh 28} 7) 4 AF(Speech tracking test) & Al
7HA dgpel A g S5tk 3YE §A,
Yoz, Sgvtozel AN HARI}
gloj7be HAE mel Bate HAtoloh BE
&3] g0 & ojoprlE HAz M N
et el A AbgE AAMRAE Colgfo]of
L% Edelth. Brhwge @At 18
F R oW g wEdA et 2HE e
Aststel BAGC GolddE #F v
©ojel F7b By} slEolnt, 2y oo
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A, BHY Aoz Wold 48 Brse
Aud ojdel £8 Hrbshesol gystelet
BUHo| olde) £3 AN ssch A
4e oz @ WA FgAe g
¥ 50018 FEe £AT HY 48R
o $&F BRI EA AR 29 8B
2o £47 AN Wevos me ge
5Ye BE 27} 0% oA

o)

—O0— Uipreading + Speach processor
e Lipreading ony
el Spoech procassor only

— .

-2 - -

Prorohabiltation  Posiop. 6M  Posiop. 1Y Postop. 2¥

Fig. 8. Results of postoperative speech trac-
king tests(mean, N=7).

2. 2o0fe 2, ¥ IiET

2ol 9ol rEBAe Wit £7159
o Bksh Gl ool HAAl
ke astc 4% 2o 5L Aol
E Al AAsa glel, o), REPE

azbA ael o8 Nz tE Ao
HAlth o]gA) o2 doj4HE Mol o}
€ A FEF Agansol ztze] o
ddol sta xPHolel =z ¢do] HArt

FAolT}h,

B 82 W eyl Lofol] o
AF BrAA A & o9& Agujsta e
AR o)tk

2-1. ofsf oAt

ol Ao} HAbE Aole] ddojolszye o
7hahe dAbolth, Mg i gty Qo A PPVT
(Peabody Picture Vocabulary Test)®s} <l
o, 1212 ZHAH(The Bangs Receptive Che-
cklist)?& AH&¥Th PPVTE 4obe] g o
Foll st AP L HPriste PALR, S35}
Y& A @ AEolM AAAIL B B

Table 8. Evaluation materials for children in University of Melbourne/Royal Victorian Eye
and Ear Hospital Cochlear Implant Clinic

Preoperative :

Unaided +aided audiograms (if possible)
Objective Audiometry (ABR, SSEP)

Picture Vocabulary Test (HA)

Open-set Sentences (BKB )— (L, L+HA, HA)

Open-set Monosyllabic words (PBK) — (HA)

Closed-set Monosyllabic words (NU-Chips) — (HA)

Speech and Language Evaluation Tests (PPVT, Videotaped Picture
Description and conversation with clinician/child, mother/child)

Under 5 Year Olds :

Vowel imitation, babble imitation (daily)
Videotaped clinician/child, mother/child interations

Play selection
Postoperative :
As above at 6 months

Followup at 6 months for 1~5, 12 months for 6~11, 24 months for 24+
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Table 9. Evaluation materials for children in Seoul National University Hospital, Speech and

Hearing Clinic

Preoperative -
Unaided +aided audiograms

Objective audiometry (ABR)

Open-set sentences (SNUH Screening test A-4) —(L, L+HA, HA)

Closed-set words (SNUH Screening test A-1, SNUH Screening test B-1)
—(L, L+HA, HA)

Closed-set sentences (SNUH Screening test A-2, SNUH Screenig test B-2)

—(L, L+ HA, HA)

Closed-set vowel (SNUH Screening test A-3, SNUH Screening test B-3)
—(L, L+HA, HA)

Speech and Language Evaluation Tests (PPVT, Bangs, MLU, Articulation

Postoperative -
As above plus

Test)

Vowel/Consonant Matrices (L, L+SP, SP)
Speech Tracking (L, L+SP, SP)

at before rehabilitation

at 3 monthly intervals during next 1 year
at 6 monthly intervals during next 1 year

at 12 monthly intervals

B WAe 2y A Fojue Al
o}, olsdoldd 1d gHYRE 3BARAE
7t W92 @} Bangs AolzAbe £3
W olsl T AA FHE Briske WA
ot} PPVTS vh7tA 2 Zobe 1YFtEE
B AAArE 78 13E el Ba
ngs AAHE Aojoldlsd 3M¥-EH 54 11749
A9 AolE oz o

2-2. EHAZAL

Mgty foly EdA Ao AL
% 7% MLU(Mean Length of Utterance)©lth.
MLUE Zol7t A2z @dte A @3}
& A3ste], wte Zolg WA v 2
ol2 Hriste whgelt. MLUS Zejeo) whah
FHAol AFE FA¥YG 1™ 9, 102 9%
FolHFEE W) A, 2okEe A AW
ol Ao dY, BdA AR S e Aol

2-3. 232|YUAL A B

Receptive age

12
10
8 .
.
s " o
4 s .
.
2 ]

2 4 6 8 10 12 age

Fig. 9. Results of language tests in child-
ren : Receptive age(N=15).

E71549 Yot AW 7z 237
9 AAF AL 4919 AAbs FUE A o
ool YR +F olAoloN AL He R
Aol Aw ARt 222YHA BE =

-14-



Expressive age

12
10
8
.o
6 . L]
4 L .
.
2
.
-

0 2 4 6 8 10 12 age

Fig. 10. Results of language tests in child-
ren : Expressive age(N=15).

A #AA AE AT F e SotelA Al
YAk HAAte] FAL AU zHALe 2o
U NU-CHIPS¢} o] B71& 2@o AA
&) 039 HEE 3, 44 Lol AA &3
ol 7t Aoz AT 7 vAY B
€ AAEAY 128 s Aole) Fo4¥ 2
Pell o8 Arg Aot

2-4. X2, 2 WYAA

A BRe 4w goy zofe
Aee AANEES S 134, Bs sE &
28 ch

A 1 obrh, b, obth, ofet, ofvl, ofu},
oA}, ok}, ofit, otE}, o}t ofsh, ofah

28 08 & ¥ Y & 8,09

= g AR @y =Pzt
AP Aol Woifolng afoly FE H
AA dAt. FEF HAAHE 29 11,
129} #oh

2-5. AYSH LY HA

A3 e HAHE A8EA, A M
Zotol Alg Ayt

2-6. YSH LY HA

A% Ze HALE A8, AA Nt
Aotel Awt A skgch

2-7. JHME BIAA

A e HALE ALgEA, FA 7He
dopoll Alet A ayagich

Fig. 11. Results of postoperative vowel con-
fusion tests in children(mean,

N=3).

Fig. 12. Results of postoperative consonant
confusion tests in children(mean,
N=3).

Post. 6 merha Poscs. 1 you

Fig. 13. Results of postoperative everyday
sentences tests in children(N=3).
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1. DR

4825 7] (receiver/stimulator) 8] 23L&
gkl o]/ R-AR o) Feko] YAFA s
A o/l FHelA 1m B WoiXA @
o} Inverted U & C¥e ANE & 4 Aok
oz ARg [AASHT Wdo] £8A37]
o fAelM RE WFo2Z 15~2m o]go]
HES ¥h(Fig. 14). EAAE o3} A of
42 YAFFAE FURn 9oz Fy
HRoe FUPD HBe AzxHA FES
3t Aol o8 o2 FX) (headset) 7t £
F AEF FA7 6m o] go] HA) FrE @
o 28y UR grod ARl fag 4 Q)
o

Fig. 14. Inverted U flap : To avoid potential
flap break down allow at least 1.5
Cm to 2cm space between the inci-
sion line and the implant.

a. Inverted U incision

Inverted U ¥ F559 (occipital ar-
tery) % %559 (superficial temporal ar-
tery) S 2R E YAFFL et ARAAM
ol Cl4E So) FolA S| WMo Yol
A ¥29e AR o) $A & o s}
g F slenz At Ao 4. WYy
}xH9 AR THE Fol A¥2ny gu
22 g Foz AH(base)7t LEE Fulx

g DEG F 9 ABL wEW, ¥
EXEY F&79 FEE Y F Aok A7)
A 9] #(anteriorly based flap)e 2|4
AZEq FEFEE d2td 37} 9
FANEGE 1em LFFolojof g}, Al 3
ol UF ofold FFEEHE WA Ho|
A¥stojor Pt A¥%3 F9 ABe §
ol &Y {FFF, FFE7], 2= (sup-
rameatal spine), 9] 9] %4z}t (suprameatal
triangle), 123 9jo|£e] F¥o] xFH}

b. C incision

C H#e AZFER 0|70 59 (postau-
ricular artery) S 2%E ¥4 FFL wA Hoh
C 29 Fde olu WA 92 sz
3o} AZFEH EXE A=A Yxg 3
Sjstejop Foh(Fig. 15).

Fig. 16. C flap : The antero-inferior cornor
of the package should lie on the
canthomeatal line at least 4cm be-
hind the canal to allow room for
the microphone.

c. Extended endaural incision

Inverted U incision®] W& o2 o] % ugt
o FAZHRY AFNA 9olx Fu g ma}
ol &4 8 & (incisura terminalis) & A Fo]
787 (postauricular sulcus)®] 4% 8em $]7}b2)
ANE @oh(Fig. 16). B¥, =y, 2§,
2% 58 @AY A oA T
3714 3 B (inferiorly based flap)e] &0}
o
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Fig. 16. The extended endaural incision.
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Fig. 17. Stabilization of the implant.
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deaD o]tk ot e HA4 @Al 133,
AR e8P AP dHol 19, 2P FHY
F9 d¥ol 191Uk

olE 2979 FEFAM 2490147] 2A g
A3 (device failure)oll 213t o] 4¢3 & =
A M2 o4 ES AP 19 A9
e ol HFNE AANNME FE2 A2
€ YT AU AT RAA FEA
WA BAHED £&F o479 AT
o bE FAMES A¥sded oge
129 2o

1. Ol47[Ae| Z&(Device failure)

Classification of surgical complications with the multichannel intracochlear

Complications

Flap-related
Major

Wound breakdown (implant removed)

Minor

Wound infection (uncomplicated)

Air under flap (transient)

Seroma
Implant-related
Major
Meningitis

Severe facial nerve stimulation (implant removed)

Compressed electrode

Incorrect electrode position

Exposure of electrode

Persistent severe tinnitus

Minor

Transient facial nerve palsy

Transient vertigo

Transient taste disturbance
Facial or tympanic nerve stimulation
Temporary increase in tinnitus
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Table 11. Biographical data of the cochlear implantees in seoul national university
hospital

. Operation Cochlear Electrode

Case Sex/Age Etiology Date(Y/M/D)  Site patency inserted
1 30w F/42  otosclerosis 88/11/18 R bony change 3m  22+8
2 AO#H M/30 measles 89/ 3/ 2 L bony change 5mm  22+3

3 A04 F/31  trauma 90/ 3/ 7 L granulation 2mm 21
4. 909 M/18  meningitis 90/ 4/ 4 L bony change 1lmm 21

5. z20% M/23 KM ototoxicity 91/ 1/30 L bony change 1mm  22+7
6 04 F/19  chronic otitis 91/ 2/27 R bony change 2mm  22+3
7 Z20% M/31  unknown 92/ 2/19 L normal 22+6
8 203 M/27 mumps 92/ 4/ 7 R normal 22+2
[ M/62  unknown 92/ 4/14 R normal 22+5
10.  °lOd M/26  meningitis 92/ 4/16 L bony change 3mm  22+3
1. 703 F/21 KM ototoxicity 92/ 4/22 L normal 22+3
2. ¥OoR M/ 7  congenital 92/ 4/23 L normal 22+5
3. 304 F/44  unknown 92/12/22 R normal 2216
14. 209 F/ 6  congenital 92/12/24 R normal 22+3
15 HOX F/ 8 unknown 92/12/29 R normal 22+4
6.  #03 F/ 9  congenital 93/ 1/ 5 L normal 22+8
17. $0e F/24 Mondini anomaly 93/ 1/ 6 L normal 22+4
8. A0# F/ 6  congenital 93/ 2/ 9 L normal 22+10
19. H0%  F/6 congenital 93/ 2/17 L normal 2+6
20.  HOA M/47  meningitis 93/ 2/ 2 R bony change 3mm  22+1
21, HO% M/ 7 congenital 93/ 3/16 R normal 22+4
22.  AHOF M/12  unknown 93/ 3/31 L normal 22-1
23, 009 M/ 7  congenital 93/ 6/28 R normal 22+1
24,  x=0% M/ 6  congenital 93/ 7/29 R normal 22+4
25. 204 M/ 6 congenital 93/ 8/18 R normal 22+6
26. H0O7 M/ 5  congenital 93/ 8/25 R normal 22+6
27 AOA F/ 8 unknown 93/10/20 R normal 22+4
28 °lO% M/ 7 congenital 94/ 1/20 R normal 2240
29. °|O% F/ 4  congenital 94/ 2/16 R normal 22-2

(visual blackout) & Z43t1 o) &3 HAL 7
FEN g (brui) W ¢ 2 FFY uF
ado] BAHAG. YRZY& A} Takayasu
AR A $FoE YAHYES A
Wt FAe W75 Fobmch 1FG @
A FEe AY WES RAEr mapping®
HEE A2 GRGFo2 wolHTist A
¥ B A7 GEAeF X 298 A
A (on/off) e R XA}, |y NARYL
AL 9 AAANAFHAE A A s}

Qe Ade F& Ao AHs vt @
Zke) Y7349 T4 (population of spiral
ganglion)& W37t gickx Az dc).- 1992
979 159 A & AdEe 1&g A
FE AAGT A2 AFE YAFUG &
EA 58257 (receiver-stimulator) & # %
F F92 A4TYAYol Qo olg AAT
AFE Y F ANeH, 49 AFE A
Adtede & gl AN FeF ¢
ARRIIZ2aYL A& Feu B 9%
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Table 12. Problems related to cochlear implantation : Seoul National University experience

in 29 patients

Operative problems

Radical cavity, chronic ear
Scala tympani obliteration

Facial nerve exposure

High jugular bulb

Narrow posterior tympanotomy site 5
Chorda tympani management, removal of the incus
Mondini dysplasia + perilymph gush

Implant-related problems
Device failure

Facial or tympanic nerve stimulation

Transient dizziness
Suture granuloma
Skin rash

314l AAB/AR EF YA W F
AHEEE F 10909 897 A7) AEsh @
SeA Ho] TAFA )= 219 (mapping)
& ZAHe] A594E BP+3E et o
Ak A w5 AAE B B A7
A AFE HE s Fb7) gk 2w
|3 8xe A dFD Age] 9N 24
% dynamic range® BYow AYE YEH
ool A 23 & ¥ of 67§ ¥o] At WA open
set testl A °F 80% 9] HUEE Holn g},

AFE Addste A9E sbgol st v
A 4F59 $Fo wmAYRAY
o FE oyt AwEe g fFae
¥ o Folth 9904 7)o) o]4fo] M7 H$
824 F4e 0|47 oj4e] EHo el o
ERAT AN FHY BAE A o] nx)
2928 A A e Lol FA2YA
Wit o]47) e FZEyFL A g
Atk o1 4719) ol ge 92t AT HALE
st} AT @ wgo] FEAY WY
UTHE A3} device integrity test(Nucleus co-
mpany A HH NP 58 APsha] o=
A= ARG F AAT FHL A5eF AA
B ol 471E HAMS Mojop @) Ao} Hxpi

oh-o] 4 7)e] ol go] WAZ WA |7} o
FE2 F8 23T, Jacklerol 3HH 19
88 7bA] mFA A AlgE 11008 9
ool qE Fol N ANAAGL 1281(1.1%)7F
AATkL g,

Yoz A5 AAYe Hokm A0
WA Y AT FHE Heza 2 AT
ol BA4so] MFe) mrle] adol Yt AL
AAZ Aol  An AT DA A
ela T s ARs| Aol AU 4 g
Bz AL gt JFol et A=
& AFE 2 AL £ YL gl )&
AFE AU ¥2olA A} Folrn o
FEA AAG F otz A AFE $E Ao
Frh ole AFol mMAW A9 MfrzHo)
FHate il A3 Aol ogie 4 3l
I ARE GFo) Seuz HubEo] YAl
B £del & F A7 W,

2. 2t<H 4(Cochlear obliteration)

2979 #AF 8PN BUF L S4971R
o FE ML & £ AN 2 F 19
o] AAoINY FA 2 FYFo] Kotz
22 %3 IR UmA 79e AYFz A
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433 471 AR Ao} AN F4E
o] @glo] Hol ojdel AND B¢ ©E
Adut AYZ FAo wol HARL utel
ol 4gtE, Fold, ¥4 T Hd°l AN
AR o] 5Ao] UYL A= AR ©dE
g daste] Bo®, o9 A4z Az
Hu gg 90 AL HeAE AT 42
frh

8d EF w3y REL AAsGL TAAE
Fo} AFE AU F YAk FEA o1 F
(otic capsular bone)d AAF Apolel] %zt
dzzpolg BYoH olg 7|2 HF(dri-
ling) Stk HF S FHAZAE A &
71 dalA SeFolM shed By e
e 2@oM HAHFg FEol HAL
U AetA ol dxHog %I FEE vl
£ A} s ¥AE F& F FUHIFY
$FE BolA wstch

W Futde] gHFos Aol HW £
opzAoly} MM TP 433 vy Yy
o] 3~470 4 ol &7} FstHE F4E
o3 FEE® g9olEg st7) Ml AU
ZA P o] adA Bk k9o APxF
Zto] P Z AN FHEHolY T2 o
NEe ARE ANFPIEL 59 o A
83 ¢ & Jomg Fugd B F& A
718 Rae de AVFIIEY FH R
Ho} fgsictn g€

3. B0, EFNYSS
(Chronic ear, radical cavity)

oA RE ¥ Al A ojFs NYA
BAE zast] A9 Aol ¥ 19419 A4
$27h 1349 144 47 53 3 F
o4 g WAL ol F ZHE o] FF Bk o
FAe oy AAY FFol RESNEAE
(radical mastoidectomy) & & Feiglov <
Z3 k9] o] & RHola ANTH %ol
€& M2 AgErlde AF5E golad d=
Fo] Wekstn JFol AR mZ, @AY &
&g 2 Hn 4 FHRIFTHNES
ANGE F 79 T R ZKE o)&F WA

(inferior based flap) & W&o #¥F< ot
F3ich e/ gol AdF Aol glol FAA
gEgde dz7 o2 ZLPE F AF&
A9+ AN, olA&F o wF2Z
A Ao xgo] ol nAFH KFFo] FH
¢ 4xFoz 2 ¥y ASE B F AN

474 GARAE AHNEEH F5 A A7
o]#7t AT $& & oAMREH AFFHZ 3
Aol & FolF&d Wk, A3 184
o ol %, EUAGY, W7 T FHoE F
ol¢&g Wt FEo] FESANHAEL T
FeldA gA @AH FER oHEE A
ok

ZFolge g ¥ APeoln YHFo=2
A2AR4 dHel & & Aed 2L A2
Fole @%o] A AR=AY F& Fgol
® % gog olg dFe donn 4%
"o}, FeolA B fxpsh o] shgol &
< @ B9 FolZd AFel AR AxZFHo]
EREgue 2@AE vl 8 4Fe A
A Fuh2 g AHEs] FHE A=
Hoz FYFL BAY F 232 o]
o of ek,

4. 19 ZEY(High jugular bulb)

ok 20 F AAE Ao Aol € 44
A A £EAH olF T 5EY T4
ol glen nwtade FPolRoy dH
golA ¢ ZA™F(high jugular bulb)E&
By £&A 23YTe AAH FHAEL
53 98e MY A2 Eol &% AN
A ARRTE AN HF9 Al sbe
Sy AxAL ol gse] ol RKAAATH
£ 8AF PAH AANA AF ARl
e QAR AT VTE FFelAt

5. DAMAXS
(Tympanic nerve stimulation)
sl Ut e Fe F MM Yol Y
mA Tzt oF 19 F A Aol © 184 @A
fA2, ol EA AART ¢ AR}
AYET2 SR AN F 11mE I}
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2108 #FAF 4o) sMsdA F&F
FAARY7IZ 29T J1AR AFo] A
SE duitt AFRe U FFE 3adA
2HURE giZtx] AFL AAAAD veA
ASnor AP ¥ FAJAUL

6. oHHAZA - &/X|=(Facial nerve expo-

sure/Facial nerve stimulation)

F€% FnAME&E(posterior tympano-
tomy) & 3oh7k FAR AANFBo] gro}l
A ddaAe] =28 BT AU o] T
€ 2%g o] &3ty AANRBL P ¢d
Aol A Y ¢4 4= FYu, ¥
BRAHY ANAFAE AAAA ] AFHA
skt

A Aggez shdeteld FALE wa
Aol ® 214 A& BAE 9$olyrjely
€% 5383 AR Bo] gtAAY =% H
A ARAY BAPAIZ2IaPA AR
Aol AFE ottt FARI K A%
oA 19¢ 208 AFE ALAA WA A
o2 Aol EAZ AL © o9
wAaZAEE AN

2 J |

7. HA% DAY 29 DAMH
8t X x|, A2 x| (Narrow posterior
tympanotomy site ; chorda tympani
management, removal of the incus)

shfol 7] S At FARE &

®3 =MV st B Fudhde
( ded posterior ty y) & 3ajof
stedl Aok B9 o3 S ko] ¥
FEY A7 AN olAw B nAAA
& S8 x=FAA AYFoz Wol¥i 1
Agol BNA FEF zA}AM FudMNY
99 gol€ o WY & AAS FuAMNY
F9le) ol FotrM MIF el 4jlel ol &
Hole AL AAHL HEZ(incus butt-
ress) & flol Fo Al du WEE ¢
ol A 8o 2 (superior-to-inferior) f#1 8}
=5 o

8. Mondini O|HASHE ; =N oF
(Mondini dysplasia : perilymph gush)

7k 24419 AR AFBAE 49047
FEE A7A A Avsgazg A9
FE 499 ARIHe] d Ho An AA
(vestibule) o] 2zt Wol# 9lo} AW & Mon-
dini 9|AFAFE AU AL. F5F FY
e Aoz BAAN FARLE AANY
& W Pz {7 AstA ot 8
A FEo AFE F AEE obUAR AT
T ALY F AxHo g To} 5L BY 5
ARG FEF Holdel} A5 FHF
< BolA ggskeh,

Mondini o]¥A4 ¥ ZFol Aew HYe A
A BAeRE AEAA dFsiy AP @
g Ho7|x gk WAV Bgo) ¢td A
+ o1& AW 4 U} Paparella 5
o 23t Mondini Q| ¥+ HZF 4¢ 9Y
Lo ko] golAE AL g Efo] AY
Furste] HAFoa Fa) YAY 999 W
oj#o] & A7) WEole} s, AF Y
Lo} {7 o) f&e] Auste A4E U
I o)y F AFE wet g3 AFY

Fubde] MAY FaE lomey F£47
BEA] iRl E5F GEH8YL dojo}
3o} g9 spde] WUhEA oE& A% 71¥o]
HAHE FEFNE upolol & Aojh, =
®HILe) qfiI BA APl A2 o]
&3] AT FH2 LA LolFE Ao
&F Wolgolut Fdg ot Fria
Azreo,

9. #%(Dizziness)

424 AR & F o 190 1M HE
A EE zadgoyd AT oS
Holz) kgt Yl gAihd, AR HANE
W ol do] YA Valium §9 FLYE Al
PP L FES AH M9A % 3d F &
A3 24=At

kol Al A% #¥F: Fo
dFol A& 4 Yed L AAL o}y ¥
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AR &3 Ao BdoME ArtAGFe] 9
A B9 Takayasu A i A o9
old&F A AFL ¥ F AUk Takayasu
Ago) Y& B NATY] 28 A2
¥ dEoz A4Ha YANPE Fo &
Fol FobR oy =g fae AAM Ao]
2argk FA7 Q. FRE 8o Fe)
2A=E A

10. E&K0tE(Suture granuloma)

Az 4ol AAY de@ae gfolde
€ e F 3NEF T 2avF FEol
2AGAL FEL A7V 1on 2R FEA
T mge FEEYel AXdAn FEolt
HHe YA FELS FEAF 7 (receiver-
stimulator) ¢] F¢¥-9el nH L A8 2~0
nylon2.2 #%& o] A7 Aoz &2 A
Agtzm 2o golFch BHEotEE o
W37 ASAE knote] A7 FEAF9
Fgoz oA n FRoz YoiFw Hoh

11, ZSREXI(Skin rash)

Zof AN &F Hxdzo] gHolA
At JRLAL PR £F 4F Yool
AHR, o, &, & vt B Fo F
oz WARAG BFH AR 10 °
el e Algtpoy 29zt A4 A
& A

e dAeg &F AL YAYA
R F2E, AFo|yr)e] ¢ o] B, &
A AHER ZH A (Tonos) ol W@ o] Ewt
&, 718 A RAY §& nH B § Aoy,
¥ 2~3Y°) B ARG Ay AL
A9Rd, Faoldd 239 AN ¢ F
U}

12. =& (Flap)

g9 FYdNE JARAT g=9 B¢
7H EQ FE BEFTS AR A8 £¢
ol WojAE AQd Huo] wat 0.6% 94
20%° 74A olgd. #AE F2 C IR
A8 AREE ok WMo uF

go2 7td o)) o] FEH HYstn
53 AA /REE AMES =g o)AF A
AE AY $AE C A/E 29 JAY &
&ol ¥k ok £49 BAE T inve-
rted-U J &g A8-3tAE0 inverted-U 3%
< A Fgo] AW oy =2FY
(emissary vein)9] A ¥ol] Fadtd o F
Aoz Azt AW T F& 23
2 J#E BEo] o]y g Y3 GojFojof
i o] Qe FelelM BFL ool 3
o Folrhe,

e FAE § em2 e oEe
53 329 A9 2% AARL Ha AA
= gHAl wEojor fI Aote FAeE 238
2ug 58 BAstdol At Huo] YR
ko Qg AAMe) g Yoz Az}
A2 F R YR FALE AMo) A ¥4
@A €k

oM EFol MEus

AR K A F FEoz y¥old
AojEE olde] FEYe &4AY Aoy &
obe] Aol ATEA o= Ao Ko)
o] FojHof gt AwrHow HFEFAL b
9 Mz PPk

AA, 229 F¥E FAtE dES Wk
& F A B EVIRE Azso
Taee) EYE AIEE Ik

A, BII7L FoiR dEelA waee A
3RS, B OB%E, A3 % B TR
£ dEe ok oW 2o gue #AEA
e

AR, BI7E FAR Feel A Dol 3
& 289 AR Fas Aolo s W
WE Aot o dAdNE BaYE Y
3] A stejo g},

dA, 8717h FAA & FeldA o
s #3& AAsE @Atk Agle FA
& ¥AA L FHz ARErh

oA, e e Agdd
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F& o] Lotdw Lol REE £
LEE PRE ok £EH L8 BHL F
TEY, Bolg qata g, a3 ot 5
€4 Ae¥de 2oldA ARy myrs
AHER FHolN Hag 105 o3 D8 Hoj
oF 3tv}, B 7o) g Wil F& WEe 5
&0 AxE FE Yok FEF) TKARLS
67t R¥or FAHET 4", NAHA, B
e/1&AA, F2E AA, o AsFgEo],
€1 123 ot Yot}

e T8 oM BAFE FFolu of
3, dolsde Ex YR AR ygsHE
o IARAQR)E ZIAZ vEA Agsia
Ae7te B v /1% AAGH)E Bus
+de 28T 1 @A B F2AHD
A(5~108)E ANEAZE 2 AZke] A&stm
A st ZEE AASE Azlolth,

dojEol(30R)E Hmsh AR Aoke}
A molel Fejdte Ao b ge A
e BUA €k BEE sk dolu e
cEoz ANGE A 9oz o E
2 n27(58)e B dolg FYnoz 3
Aste Alztolth

2 e

AAROE AT A5UT we AFVAE
of S0l N7 g o HNEo 2N T B
€ Baon, FIYAME 19899 Hg k3ol
Aee ANEE oY FA e WAAH A%
H1 9ok AglE FAol7l olFe BRE
wg oz o o NuARES)
e Us BT oAE 24 o Fe 2o}
7R skl del Bael H3 sk

Sl WAL Wolmey &1 WA
A9 Hrhe ©e WA oo} @t dojel
AtE AAAEY oelg So2 £ANIAI
ol AojA Al B2AWE), BN G
AE ¥ 72l A Yok aTEG,

FEHoR dpolNee HTY AT 4
Folu, 44€ 7] Aol 2ET A x

Ae) $Sol ashd, CTY MRI 502 3
Ag &7 B7E stofor vk

Foldel o8 AL ANe HA @
HE g g4d009 WEe 4x go
B2 71 ARG YRt 9oy
BAEE FeFol Y FEY Fag B
°oln glov ¥ ANE Wrshe WHE of
3 FUHo) A gomz £F Hotol oje)
%ol Qom, FudNE FUW A, &F
APl He 270} slojok dobu Az
frh = oz ABINe] Folue] weh
AnE 2HPo2A & F A% A2 Ao
WY A7t Mad Aoz Amun.
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