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= Abstract =
Functional Anatomy of Korean Laryngeal Framework
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Background : Phonosurgery for vocal cord paralysis such as thyroplasty has been developed but the
literatures regarding to the anatomical analysis of Korean laryngeal framework is rare.

Objective : The purpose of this study is to get quantified anatomical data of Korean larynx which would be
useful for laryngeal framwork surgery.

Materials and Methods : Forty four ical p for Korean larynx from 36 male and 15 female

cadavers were investigated by modification of Hiramoto's research(1977).

Results : Various anatomical parameters including the level of anterior commissure and vocal cord, angle of
thyroid lamina, distance between thyroid notch and lower border of thyroid cartilage, thickness of thyroid
cartilage, length of vocal cord, distance between anteroinferior midpoint of thyroid cartilage and crossing point
with cricoid cartilage, anteroposterior diameter of cricoid cartilage, distance between apex of arytenoid cartilage
and root of vocal process, and location of muscular process were identified.

Conclusion : We believed that it is very important to remind the detailed statistical anatomy of laryngeal
framework, in order to achieve 1 results in pt gery. And we wish to accumulate more data in
the future.

KEY WORDS : Larynx - Functional anatomy - Cartilage + Korean
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Table I. Age distribution of specimens(years)

Age Male Female
10-19 0 1
20-29 0 0
30-39 4 2
40-49 [ 5
50-59 14 |
60-69 S 2
70-79 2 3
80-89 0 0
90-99 0 |
Total 36 15

A% WL Hiramoto’e A& (1977d)S ®
&3 protocol & AHEBNOH, AZ FEL dar),
3 FES ASshe A S THI TIHz0IAT

AP el e 94, 7t
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23] ANBA % fAAEe) WIABoe B,
Aield W, JAERY 2 dadwe
A%, ALA B 27), ANIABY] 28|29 &G
W, 10% E2wd 4o 139 2A0 £2YE
ol B Zolvh. 24E zhzte] AZAol dsiel
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o FAX sk,

2 g5 e A o ol Algeiy
=

L Ao Ao Az Fgo gt A

(Fig. 1.)
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Fig.1. Anterior view of thyroid cartilage. a from the thyroid
notch to the lower margin; b depth of the thyroid
notch; ¢ from the thyroid notch to the projection of
the anterrior commissure; d from the projection of the
anterior commissure to the lower margin; m distance
between superior horn of thyroid cartilage; n distance
between inferior horn of thyroid cartilage.

3. Y¥Y8 BIAL(Fig. 3.)
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Fig.2. Lateral view of the thyroid cartilage. h transverse length
at the level of the thyroid incisure; i transverse length at
the level of the vocal cord; k distance between median
line and the point where the cricoid cro s ses the lower
margin of the thyroid cartilage; j distance between the
lower margin of the thyroid ala and the tip of the inf.
horn; | distance between the lower margin of the
thyroid ala and the uppermost level of the cricoid; o
distance between inf. margin of thyroid cartilage and
sup. margin of cricoid in ant. midiine.

Fig.3. Cross section of the larynx at the level of the upper
surface of the vocal cords. The angle(e) between the
thyroid laminae is defined as that formed by the two
lines. f,g membranous and cartilagenous portion of the
vocal cord, respectively; v,w,w' the position of the
muscle process in relation to thyroid ala.

5. YA BY(Fig. 1, 2.)
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Fig4. Thickness of sup. margin of the thyroid lamina. x
posterosup. point of thyroid incisure; y between x and
2, zmost post. point of thyroid lamina.
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Fig.5. Upper surface of cricoid cartilage. A distance between
both post. end of cricoarytenoid joint surface; B
distance between both ant. end of the cricoarytenoid
joint surface; C longest diameter of cricoarytenoid joint
surface; D shortest diameter of cricoarytenoid joint
surface.

Fig.6. Lateral view of the cricoid cartilage. MK height of ant.
and post. lamina of the cricoid cartilage ; E angle
between sup. and inf. margin of cricoid cartilage.

Fig7. Lateral view of the cricoid cartilage(right aspect). F
distance between sup. margin of cricothyroid joint
surface and inf, margin of cricothyroid joint surface and
inf. margin of cricoarytenoid cartilage; N distance
between post. margin of cricoarytenoid joint surface
and post. margin of cricoid cartilage.
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Fig.8. Posterior surface of arytenoid cartilage. a distance
between apex and base of muscular process; G angle
between perpendicular line of cricoarytenoid joint 0. YYAZYoIN 2ENTNY M3Y(Fig 3.)
surface and inf. horizontal line of cricoid. W’ 2E7|N HAAEee] Ea) 2HQl A
g
woiw’ e £Ay0) AYET AT Fohe
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Fig.9. Angle between perpendlcular line of crlcoarylenoid 7zt A weFE A& AZY g o)F
cartilage and inf. horizontal line of cricoid cartilige.(a) 1095 2l golo] nHET INYF AZHOR
post. aspect; (b) sup. aspect; O angle between =8 Zha9
horizontal lines of both cricoarytenoid joint surface; | FHEE=E St
angle between midline and perpendicular line of cricoid
joint surface. .
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1. YUY YABOZY TP AT HE

ARGl sz AL (a)e At B
B 18.94mm, A} A= B 14.9ImmA >
v, FAABAEANN AEAET FES 92T A7
Aol A A (b)E dAe A$ B 9.69mm, o
el 7$E 6.39mmelx, ARAAFE Avke A
A HEAF TR FABTHEAA
Ad(c)e gAel A% Hit 9.06mm, Iz 73
BE 7.7Immeld, AT Ave AR
o) AT TN HFAEIANA ) HTEA
2(d)E g2 10.23mm, 92t 7.71mm$icH(Table
2). dAtel A% ASX) MALY 27} ejxjnc
A vebgta 2 G52 duzte) F3Ae Ak
@Rl A dehgen ole FARHeR fo
27} AATH(p(0.05).

2. 449 yyaEo9 FY(Fig.2.)

Z 7184 A% AEY 27 JdadelA
WeAZ sdol B 22 Aol Al AAE 7t
A A wedEE ¢ 4 AT o W BEAE] 8
AL AF 1/39) g ol A& A2 8l
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3. ¥y2 MRE(Fig.2.)

AaE WAl @A 35 Ax 5504
Ao} 95°, WF 72.5, BFWA 10.4° A3, ke
A% A2 650, A 122°, BT 88.47 EFUX

Table 2. Projection of the anterior commissure(mm)

£ 15.ogem, A Run AR Aol7k
B3k Jue) B2 Ae ARl o] BAt
B} Zick(p € 0.003)(Table 3.)

Table 3. Angle between the thyroid ala( ° )

e Min. Max. Avg. SD.

Male 50 95 7247 1037

Female 64 122 88.40 15.38
4. 949 o

ARG HIdD 29| eI AL
He A9 2$es 3 14.37Tmm, #Z
14.08mm, 92k % 10.09mm, #3 11.0mm
A3, Adel 24-¢ & Fo) Aol F7ke B
Ae A A4 ¢35 0.27mm(1.88%). #3
1.3mm(9.28%)A 2™, Az AL %
2.34mm(23.19%). 23 1.25mm(11.36%)9] 2ol
718 Bn D9d 2 YuErloM AFad
A9 Azl(g)e WA A 5 % #3e B
& 8.05mm, 8.04mmA: dxte] A A4z
7.39mm, 7.57mmel}oH, Aol 14 EF
2 0.49mm(6.08%), #Z 0.61mm(7.58%)4
Aol Frte ¥Ax, dad Ate %
0.34mm(4.60%), #3 0.2mm(2.64%)2] Zo| &
748 BAckTable 4). duiztel glojme] xhe &
Aol A 2t Buict F7} W &S AF AZH L 2
Aoz Jepgth(p)0.05).

5. ¥¥AE9Y 8%
WIABHEANN 13 E A7 AR (a)sh

Male Min. Max. Avg. SD. Famale Min. Max. Avg. S.D.
a 14.00 26.00 18.94 2.59 a 10.40 17.90 1491 1.72
b 470 14.80 9.69 1.97 b 3.10 9.00 6.39 1.77
< 6.30 12.50 9.06 1.57 c 5.00 11.00 7.3 1.48
d 4.70 13.70 10.23 206 d 4.10 11.70 771 1.82

d-c -1.60 1.20 117 234 d-c -0.90 070 0.58 267
dfc 0.75 .10 113 031 dfec 0.82 1.06 1.08 1.28

Min.: Minimum, Max. : Maximum
Avg.: Average, S.D.: Standard Deviation
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Table 4. Length of vocal cord(mm)

Male Min. Max. Avg. S.D. Female Min. Max. Avg. S.D.
Rt 1.5 177 1437 1.63 fRt. 730 145 10.96 205
Lt. 8.05 17.9 14.08 1.79 Lt 725 150 11.00 230
f'Rt. 12.0 17.9 14.64 1.79 f'Rt. 86 17.5 12,43 299
Lt. 120 21.0 15.38 247 Lt. 87 170 12.25 273
ff 0.0 35 094 1.29 ff! 0.0 20 112 139
gRt. 0.0 34 0.87 1.02 gRt. 03 21 0.88 076
Lt 46 14.5 8.05 232 Lt. 26 1.8 7.36 248
gRt. 43 14.1 8.04 230 g'Rt. 24 1.7 7.57 254
Lt 52 149 8.54 236 Lt. 34 12.1 7.73 2.58
g-g' 5.0 146 8.65 228 gg 34 120 7.77 246
Rt. 0.0 1.5 036 0.57 3 0.0 1.0 0.24 0.84
Lt. 0.0 1.5 036 0.57 Lt. 0.0 1.5 0.10 132

- difference between f and f
gg: difference between g and g’

Table 5. Transverse diameter of thyroid ala and superior, inferior horn(mm)

Male Min. Max. Avg. SD. Female Min. Max, Avg. SD.
h Rt 230 48.96 3879 4.86 hRt. 15.0 36.0 27.67 5.60
Lt 28 49.20 39.05 530 Lt 14.0 350 27.28 5.88
i Rt 21.0 43.20 35.38 477 i Rt. 203 330 25.70 382
Lt 200 44.70 34.67 4.84 Lt. 20.1 330 2540 3.52
j Rt 1.10 11.40 8.16 273 j Rt 4.15 13.0 7.63 261
Lt. 1.00 13.50 8.60 313 Lt 4.20 14.5 7.51 279
m 19.90 51.00 37.93 9.00 m 14.4 4.1 3343 10.15
n 24.80 4230 29.21 3.05 n 212 284 2327 2.65
o 15.20 60.50 41.70 12.05 o 830 39.4 2820 10.20

ABABAEANN IAT 24 AFF WX
FAA ()9 FHarb)e) FHAE FA) A4S ae
18.94mm, atb 28.63mme|RiL ozke] 7$&=
a¥ 14.91mm, atbt 21.30mmz 29 Zo|s}
% Tmm F= @Al Aen o= EAGAH
FrelAol S1ATHp(0.05) (Table 2).

3B Zo 0@ 2502 AT A
ddoere YA sdol B o) Hyuw
pAske 74 Agl(h)e) duidae BExe
@ate] B4 922 38.79mm, H3E 39.05mm3
o), oake $2 27.67Tmm, HEE 27.28mm3
I, M AXE Avke Addn Fodale) Ag
9 9 BFAE dAe 4§ 2L 35.38mm,
3L 34.6Tmm, A9 Z$ = 25.70mm, 2
%2 25.40mm%ATHTable 5).

Ukt Aol tid BAGA Ael Az h, i, .
o FARHA FAd A7k AAATHP(0.05), m,
n£ HUdd FALAA folF e U
(pX0.05).

6, BYAZAY &1

ABAES FHAX), A PAe H%
D@D 2 FAHY FA(V)E 2 9ol =
B AS An AN FA) ZHEXN Y,
YA Z)& @A B9 $20] 0.3mm, 0.83mm,
59 29 0.77mm, 0.23mm HAET §
ol %% 1.13mm, #2 1.00mm 579t} of
A9l B4 F7HEE $2 0.23mm. 0.62mm, 2
€ 0.3mm, 0.6mm2 HAPuct H3ge] Fr7}
$3 0.85mm, #% 0.9mm FAUC. Fgos 7
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Table 6. Thickness of the thyroid ala(mm)

Male Min. Max. Avg. SD. Female Min, Max. Avg. S.D.
x Rt. (K3 5.10 254 0.89 x Rt. A 330 212 081
Lt. 1.6 3.90 220 0.63 Lt. 12 220 1.80 036
y Rt 23 375 284 0.67 y Rt 1.6 370 235 0.67
Lt. 22 4.10 297 043 Lt 1.5 290 2.10 035
z Rt 25 16.75 367 0.19 z Rt 1.9 395 297 075
Lt. 25 4.80 320 057 Lt 20 3.30 270 048
Table 7. Projection of the cricoid cartilage on the thyroid ala(mm)
Male Min. Max. Avg. SD. Female Min. Max. Avg. SD.
k Rt 8.0 212 12.55 285 kRt 6.4 14.5 9.54 2.51
Lt 7.5 2.6 1.5 296 Lt 6.1 17.90 9.87 249
iRt 45 15.10 9.67 224 i Rt. 4.8 18.0 9.22 3.58
Lt 4.7 16.30 9.56 1.48 Lt. 4.6 180 9.11 3.86
q 34 33.10 8.58 279 q 54 8.8 7.19 114

+% 98 Tt lRn HEE |
A #2& A9stae F7HHTable 6). F#0
W W) A 0,052 SAA Fel@ A
ek,

7. @YY YYABYCEY FYI 9T NF

AAAF AN FFAET wAske A7t
A9 Az (k)9 BEAE A 5 12.565mm,
22 11.5mm, A9 29 9% 9.54mm, #5
9.8TmmAL, FPAE sdo] MPE AT &
AAE A Ao FdRTe A
AZAE FA $% 9.67mm H5E 9.56mm, o
29 A€ $% 9.22mm #5 9.11lmmelAck
(Table 7). 2t &% 8 @y o glo} FAAHA
Foe AATHP0.05).

8. 242 W&

299 FAuEREYE Fuzte A (A9 @Y
B#AE 474 13.46mm, 12.04mm, el &3
ngBd Avutel A B)e Fd FFNE 4%
19.47mm, 15.09mm, &/3s|d#dae] 373 (C)9)
gy FZAe 247 8.70mm, 6.45mm, &39L
FARe @A (D)e] F HEAE 42 3.93mm,
3.54mm%Ach.

A} stdol ol Fe Ax(E)e) Y HANe 2
7} 36.60°, 41.74°, AF Ho|(d)9l W HIAE
7zt 24.15mm, 19.33mm, 99 Fol(K)9 &
Y g#xe 242 21.55mm, 14.90mm, 373 (L)Y
Wy P#AE 42 24.9mm, 15.9mm, A4 ¥
ol(M)9 ¥ BEAE 44 6.95mm, 6.13mm%
ot

SRV ARE] TN FAZFDAAY A
g(N)9 dy FdXe 424 5.08mm, 4.35mm,
EAVERAY AolM I BVAR AR
Az (F)e) ¢ A 42 7.27mm, 6.88mm,
SN RERe Are S wdHd F2A
Ag a0l $HAH o= AE(FH)(G)S du
FEAE 22 40.90°, 41.84°, &49F T
F2Q A& a0 FEAH o) A=(FH) (H)
o i PAe 47 50.06°, 53.82°, 49T
Aol £2Q A& T0lM AF FAH olFe 2}
SO0 g FFNE 242 120.2°, 115.3,
FANGBAR T BYY F Ao] o)Fe A=
O ¥ BFAE 47 79.01°, 64.90° Atk
(Table 8,9). 2 &2 3ol FY e dAIN
A&7}t & Ao Jdepdeh(p)0.05).

9. MYAFY W7
AYAEE FHAA & W, LS FHFIA
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Table 8. Cricoid cartilage measurements(mm, E:)

Male Min. Max. Avg. SD. Female Min. Max. Avg. SD.
A 9.5 17.5 13.46 222 A 8.40 210 12,04 326
B 1.0 255 19.47 378 B 89 20.0 15.09 3.19

CRt. 5.5 186 8.70 278 CRt 5.0 82 6.45 0.84
Lt 4.0 1.2 8.17 143 Lt. 50 8.l 6.27 0.88

D Rt 20 56 3.93 0.84 D Rt 1.6 58 354 0.96
Lt. 1.4 5.8 3.78 0.90 Lt. 1.8 5.7 351 091
E 300 50.0 36.60 640 E 37.0 50.0 41.74 3.75
) 16.7 32.80 24.15 255 J 1.3 250 19.33 337
K 7.8 260 21.55 440 K 16.0 243 14.90 271
L 19.8 309 249 374 L 87 29 159 539
M 4.0 1.5 695 201 M 425 77 6.13 0.93

N Rt 25 9.0 5.08 1,65 N Rt 30 7.5 435 121

Lt. 1.10 9.5 525 1.79 Lt 30 7.5 4.43 1.43

F Rt 4.0 120 727 209 F Rt 4.5 9.1 6.88 1.36
Lt. 4.5 120 731 201 Lt. 4.2 108 6.97 1.83
[¢] 49.0 1200 79.01 19.57 o 420 90.0 64.90 1881

Table 9. Surface size of the cricoarytenoid joint(mm)

Male Min. Max. Avg. S.D. Female Min. Max. Avg. SD.

G Rt 20.0 60.0 40.90 7.38 G Rt 29.0 70.0 41.84 10.60
Lt 320 60.0 42.78 4.41 Lt 28.50 70.0 42.17 8.88

H Rt 30.0 85.0 50.06 17.04 H Rt 37.0 85.0 53.82 l6.11
Lt 320 85.0 49.98 17.81 Lt. 380 85.0 56.02 16.32

| Rt 100.0 1380 120.2 20.84 I Rt. 95.0 1340 115.3 10.04
Lt. 95.0 140.0 117.9 14.86 Lt. 100.0 136.0 116.2 8.22

E7I} AUEY] Alold] ZAjske ahdel ol
oté7 e Al(a), HhE719t ZEY] Alole] Ag
B, 2E7194 &4ndBdae J2a7nx A
0, #359ddne] P AE), &¥vdud
®e] F2 Aej(e)el i 53 dae (Table 10.)
% 23 2 ASPEE Gzt FATAA freld
& BolA] &3UtH(p)0.05).

10, YYAZYOAN ZEUAMNY B B

2E7INA e Wl #2 A (w )
o dy 779 HFAE 4.75mm, 4.10mm, w’
o FAMe] HPAT A& Fahe AW WIAS
Fdate] Agj(w)el @y FFAE 247 6.37Tmm,
5.22mm, ZE7]1A HAE FARA Ael(v)

Table 10. Arytenoid cartilage measurements(mm)
Male Min. Max. Avg. S.D. Female Min. Max. Avg. SD.
a Rt 1.9 19.7 14.46 273 a Rt 83 120 10.01 1.12
Lt. 10.50 19.5 14.39 271 Lt 83 123 9.97 111
B Rt 9.5 189 1276 264 B Rt 72 10.3 9.88 092
Lt. 9.7 19.45 1246 261 Lt 70 10.2 991 0.84
7 Rt Il 37 22 091 7 Rt 1.0 32 1.9 0.80
Lt Il 37 2.1 0.88 it Il 35 20 0.87
d Rt 375 77 6.0l 099 J Rt 32 4.7 399 0.67
Lt 378 7.6 593 1.00 Lt 32 5.6 423 072
€ Rt 4.15 70 571 092 e Rt 42 6.0 476 078
Lt 1.14 7.7 5.59 0.98 Lt. 3.60 6.0 4.52 0.82
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Table | . Distance between the muscle process and the vocal process(mm)

Male Min. Max. Avg. S.D. Female Min. Max. Avg. SD.
V Rt 30 12.9 7.86 227 V Rt 43 9.8 7.7 1.00
Lt. 30 16.6 7.96 325 Lt. 4.12 85 7.09 0.86
W Rt 30 9.1 6.37 1.02 W Rt 30 8.7 522 1.29
Lt 33 75 6.52 1.03 Lt. 30 85 524 117
W' Rt 24 9.20 475 0.99 W' Rt. 1.50 7.8 4.10 1.21
Lt. 29 6.5 4.70 1.03 Lt. 1.75 7.5 4.12 1.17

9 By Ao} HFAE 7.86mm, 7.17mmel A
(Table 11). 2 538 Uizt YATHpP)0.05).

1. 10% T2 8§ 179 9o 22

FFAE Zole FEPEE HA 0.3mmolA
Hd) 0.9mm, HF 0.53+0.24mm= 4.5%9] +%
& Ba, AFFAE 24 0.08mmold Ho
0.34mm, ¥ 0.2+0.08mm= 5.3% 43l
o Addiuterte] ol Wzhe 4.2+2.25mm,
26.8%9 Z4E B3on AF¥E 0.3+0.12mm,
4.5%9°] Aolztag B

1%

1. QAR YYAZAY FIY

%94 g 5% Aul Ul Teflon, Collagen,
AP T e BAL F9, Az A
o AX, 3 EED ol AT A
(laryngofissure approach)& 7}8tAl @m Aol
e FE &4 T AY T dol= gdio 94
& AEEE B 3T = e R 22|
Gasiy,

Minnigerode”& ¥% A& 238 Add $x2
RE, 71EEE QS A4dn A
Hajddoz @ w) Yo Aol HFAARA A
s} HatdzAle] Al vl of 1.5:10]2a e
v, RS ER YAS sder ¥ de o
Zhak Ao 9ix19ke) BAlE 11,5009 o] XMl A
el 79%94 A7k AASHIL, E o] 94X +
0.75mmhele 92%14 dvh7h Eghecka vk
(Fig.11). Hiramoto"& @#te] 4% #4443 AE
ol A AA@AA ] Az () 8.6mm, AAF

AlA AT ARA S Al(d)e 9.5mme}t
32 ML 1:1100]2 2= 0.8mmelw ojxte)
3¢ AEABAEAN A Ad@AA Arle
6.5mm. HAFM H3AE stdnAe Ade
6.85mmet S 1 1 H &L 1:1.05012 Ae
0.4mm#} stk ARES] A4 @2k B¢ o
9.06mm, d& 10.23mm& ®)E 1:1.13°|41, 2+
€ 1.17Tmm%er, dzte] 49 ¢7k 7.13mm, d
€ 7.71mm& ¥l 1:1.080]3, A= 0.58mm3%
o webM AAge) FIAE IABEES 3
Aole] Ftuct date]l A o Imm, Axte] 3
% o 5mm ‘3] YXgcka & 5 gloh

FRAZ Y A AR AAPR
FIHE =AY F FES Nk FEEE A
& ) AL 3] Addta ofd N1EHE ol 83t
sEzte WM s At 4712 Buxpgvict 2
o7k v & Fud Ana st

A Hol(b)e HAlolA elztict o
A debgen, g oM A 9 Hhxel
Aok Adl JieiAE A w) NEHe=A Y
AE AL 71F2R e glo] PA Ptk AR
1 g rEez FPske ol exE PN
2§30 Aoz ARSI

2. 94 Y9 aydEaY £9

Auddel adgRe R NdEdYE
A 1R, A3ATE B AU FU°. A &
ol @ o] qige) Fge] Fesith
Hiramoto’e] 9J3}8 d¢t AAge 24 ok 2
e TF Al YA 4 28 Mo o
9 glol(2ak 1mm o) Adhel sxietn s,
ol AW AL FHAMe] ofym F3H
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1/3(inferior thyroid tuberclec] & #91)°] &
F3ta AT o] &S FASa AF 1/39 A
< ol A AYAIH slde FHHoR IS
o o] A g v} Yxta Bastgch

3. uyeE g

WeAZe] VREE Ao ol A4S Frim
A len)” duelA ezt i gxie] 3¢
dztoln} ARl NE EZoE AgeR ALY o]
Fo Gy A7} Aok a2y AEdEe F
e FAAOIN ekl AdAor die Aol
ofjel Fd g o|FHA winz ma} 4Eg
Al 34 7130 wet A7t 71 A8

WAge B SAe ol Haxvitt 24
71 2 F97F 234 #bol7} A=dl Minnigerode”
©] Baol| o5} Adam'’s appleclA B & E§3}
A EAY A}, 50°- 90°7 Abelel BEsiglon T0°-
4 Ak VY Be HEE Byt dRjlMe] 3}
€ %52 33 A duizle AFerd dake
& AT Re] wAZE ol W dae B¢
Aol 4@E ol ol FAeleta skt

Hiramoto"& % H3dZwe] 37t 1/39 d44
ol wAehe A%E FFY Ad GAe A4 58°-
88", HE AR Az} 80°- 100°, HF 90° 2 ¢
Uzt fel @ Aolst dnkm Basiint o] §0e @
A B 84, AR FFE 111°2 Fi Hefa 2
7 lta Basiich ARES] A9 @At A
56°- 95" B 72.47, A A%E 65- 122" 9
T 88.4°E Ul {AF At e e
Hiramoto"$} ¥l&3lgli AW alole of=jolA
At & AL & ¢ AUk o] 90 Ane} o
2 Baaste] Aol ZAwe) Z4A 713 A4
Aol 2 Azh=Qiet.

4. uyeEy 37

AIAE A7)el P A% 1971d Mauest
Dickson”e] ¥.aol ojsld A wtel A o)
(A A% 71Ede o Fig. 1.9 asbel #d)
€ gAY A% 37.1+12.8mm, dAe] A$e
26.0+12.9mm2 B 2F ARkl 27t Asig

O Sga, AFe] o)l IIABTAENN FA
7] Al(AF 718€ 8la Fig. 2.9 holl &%)
€ @2 36.9+2.8mm, <xs 27.8+5.6mmz
Al A AR Abol 7} Wgttha shgich.

Hiramoto's @9 72 % a=18.1mm,
a+tb=29.3mm, h(#)=40.3mm, i(3})=36.9mm, o
A #FA e a=13.3mm. a+b=20.6mm,
h(#)=30.6mm. i(3)=27.9mmeI|™, a, atb, h, i
o dY 2= 424 4.8mm, 8.7mm, 9.7mm,
9.0mm2 Fuizte] FAHCR {3 Aol et
Witk Bustch. AR50 A%E BE, dale
a=18.7Tmm. a+b=28.2mm. h(#)=38.4mm,
i(3)=33.4mm, 92k a=15.1mm, a+b=21.5mm,
h(#h)=27.0mm, i(#)=24.9mmSit}.

a, a+b, h, i9 FY A 2424 3.6mm. 6.7mm,
11.4mm, 8.5mm2 ‘FUzle] glojd FAHo=
Frol@ 2ol& dERIRITE Mauest Dickson”9] X
2ol 71E- ] @ e 71Eo] glol At v]
2E e AL T Aoy ab(RHEARY &
o Zo])e AxE Bt of Iem3E A ol
AFAQ Zo] W FHE},

oldel A3 FHE £ o Aol ajzpng 3}
AAgwe] 2717} o I Wom o|d ofz
PR zE xR HIAIT e FRoA
W& e 287|129 F2o] olrim @),

5wy Em

Wadze FAE 2 F9lo) wel ool o)z}
el ol el W Fr9 e Ao 3}
AAEE DA Aol Woll FALE she A%, &
REs AdEke At FAE dEstn e
Aol 2 ddstan Fgs) APY # A
53 €3 A2 ANE e A Uy dEe
o] £3& Fe RS 4 F UAn, AF2AE o &
& AS A AANNE AFske Y FF DA
€ AFsA B, Hiramoto'ol @ H3aZ %
Ael FAel atd RS YA wed FAe
ARABAERAR(x), hE olg¥she FFYre)
BA(y), ¥ 1/39 ()& dAe) A4 A% w7
Ae 42 2.6mm, 2.7mm, 3.7TmmAL $EL

-119-



2.6mm, 2.7mm, 3.7mm, A#e] B% A ¥
a4 Fre #%e 4% 2.1mm, 2.3mm,
3.2mm, 52 #7t 2.1mm, 2.4mm, 3.3mm=
Basgel, Ao A% o) 29 FAE &
Aol 73% #2& 2.2mm, 2.9mm, 3.2mm, $5
< 2.5mm, 2.8mm, 3.6mmAL Az B$=
#2Zo] 2z 1.8mm, 2.1mm, 2.7mm, $5&
2.1mm, 2.3mm, 2.9mm& AR 27HE BYn
qde e el ¢ Fo) BF Foz
42 $A7 271893 A (oblique line) 23 oA
Ao $AE BYT}. ol Al 13 P& A
P& A A2UE 5L A AL 2-3mm, F
We 3-smmz $AE Fake 2A7E €oh

6. YUY ol

Hiramoto®e] X.iie] oatd AN JdiE7)
79 Aele FA BF 15 1mm, Axe] B39 %
&€ 11.3mmelx &332 5 Ae @
16.1mm, 9zk= 12.3mm2 °l& ZZ 1.5mm,
Imme| Ath dele} F7H10%)& HAntx x
AAEZIAN FARARA Y Are @AY ¥
9.0mm, @izt 6.6mmeolA FH3AF2e F&A 2t
2} 0.9mm(10%), 0.5mm(7.5%)9 Ze] F7+&
Bgckn ket

AAES At @A 5 e B8 e
29 FHA % 6.5%, H5L 6.2%9 Aol FIE
Ba date]l A A oo Frke +5 oF
10%, 59 2% o 8%= vetsich Ao £7]
oA FARA Y AL 2 F3o) 27 Zole Wzt
€94 5 2 #3e oF 4.5% F7HE Ha o
A9 A9 93 3.3%, FF 1.3%9) ol FHe
Ba] Hiramoto’e] B Hg] F7H&e] Alew
ol A% F5o By WY IF 1 F H%3)
o ZAg A% Az B4 x2wde AY B
T FFE AR 2R AARY. $3EdEe
=74 (cricothyroid appraximation, thyroplast
V)& 3die] Fojo)] Wste Fol 7|&FusE 2
SA7lE Z7E Qe 19799 Kitajima $9 &
Az Ak S ol Wi 4AH A
TE FHA &334 ES A7t Imm FHA™

ok 0.15914 0.9 semitone®] Z7W} i el2jgh
Age AR RN ATt Eastich

7. 2YUTY YyAZWOY £

ERAZE A TR TR vl Hol 94F)
sl A Hed, §4939] AR F
e YFAer 493 Fag vzt ok 53
WEE A 189S AT @ FgASHR
(window) & =<tehe 29 9] 2rle 89 4
7)ol w2} Koufmane] Qg 347% o] &4 4y
T glon} dukHog HFROM 5-Tmm Gzl
2ol AW £HNE VEDL Eolst Fo| BT
6x12mm(dA), 4x10mm(Az) HEE 3t o] A
Zo| BES WFoR oA Hed dEe W
FAE AN EAEe Wl &4dF] 3l
o®d Ade] yeze] oFd Feig WAHEE
H3ATe) T PG dar &3AF0) AAA
R W9 WA 3ABe) ARE YFeR oF
ANAE UAEE old Ui BATA FX& &A%
slofof g,

F4AETY PR B FHHE FEE AP
SisiA 270o] ol gLt ol &AEo] MFAFEL
QoM watshe A AT FFeM el A
A (k) HABFANN FPAETH e A
oA AT R AR () E FHAE
9, Hiramotod)9] REu& ®¥, dalelA k, 19
BE#AE 27t 13.6, 8.6mm, A=A 27} 11.0,
7.0mme|Ac}. ARFEL FAA k, 19 BEAe
22t 11.5, 9.4mm, dAelA 242t 9.6, 9. lmm2
A gy BRM A $3E JeEiT. o3
AZAE AT YEo] M43 A Zol
& ARA EDBY ARE wB3ANA YdriEts
@A) A4 33AF sdolA 11.5mmA A (k)2
AZoge AT sdolA AWeR 9.4mm A
ADE Ae /PP 209 o M9 ol &4
A o] EAghe ¥k HER Add 3
WE o]FAY o AT 9§ AP Sk
o 49 23€ F 5 A& 2R Algdd,
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8. 2YUEY NB

ENDTE DI A 1 71BE Alolo] A3}
I AP 49E Jdehlle 4948 RRow %7
< FASheY F8F d¥S o YHow B
A Egolvt 71Ek o IF FHAZd &
ol A2 B 71AFAE YA Hevl o 3
7= Yol& #x187] 98] Adgol Bas
| w3 839389 2718 9ot § "8
7b ek old 943 el Hiramoto't &%
AE AFE A PR PEEAEd e 7=
249 golo) F43 EAE JIAIUAEA F8
@ AP X9 AAE S Rolg
Stich. Hiramoto®] ¥.moll st AF7el B
A& 42 @2t 24.5mm, 97 21.6mm, 879 3
TXE 242 @A 28.2mm, 94A 22.8mmE 9y
A7h a4 24 grim Basiint AREse A%
g 29, AF29 FFNE 474 G2 23.7mm,
iz 19.1mm, #8739 #FIFNe 474 A
24.9mm, <42} 15.9mme|{tt.

FAAE AF Fol(M9 T E)(K)E
B¥ Hiramoto"e @9l 2% 4z 6.9mm,
25.0mmA3 AAE} 2= 6.9mm, 21.6mmZ
Fgol AgHct o AT gL e vepych

F4AFe FFole Vie @AHo] EAlshet
el sl SgugRAd Wahyol Axske &
3pEAdel k. olg WA Az #AE ¥
AAE RSN PR E AT F e
S4B AKX et glo} YA Fas)
i & 7 wAEUe &4% Ya BAele fEe
WA sl 33 BadeM e e Ae
Fag oJvlg Ztugich

IR Aol FATABAERY sA
742l A2 (F)€ Hiramotod)ol olshdl = B
8.8+1.3mme] &} 7.3+2.30mm%Ax, AAE
o} A% @A 7.27+2.1mm, A 6.9+1.4mm=
Hiramotost fAKgH $X& Bglon Az F3lo|
95%<) A& YA A9 i) 70| lemol
Wel o 3t

EAGVAL FolN FHAEY FAAR
A (N)£ Hiramoto®] A&A Wy #H#F

8.8mm, 7.3mmelAi, AAES] A$ W Zz
5.1mm, 4.4mmZ A& BA| FFe| el o
e 9ggor 39tk

442 #dde] @ Hiramotoe] ASAe
dael A4 #d9 F9 Atel A (A7t
13.6mm, xk= 10.5mmeli Ag Alele] Az
B)e g A% 20.7mm, e A$e
17.3mmZ Hustgon, Az F$ Fd Atelo
A @Ak= 13.5mm, 94 12.0mmel. A
@ Abolel Ae @A 19.8mm, <A 15 1mm3
or #Ewe Zx &3 A3 FHsE ddwe
W Aol Aeon Falv] 4E5AE ol FAEY
ot

9. ENHFY 7Y

Hiramoto'& H¥AZL &PAE, A3l
HE B F28 7D n, UES olsist
<4l glol 71 Fag Aol ik, Fele AL
wAlel 7Rk gAgol e n & da F
e AANE) eBg Wog gTo] Ritdr),

NIdLE Aol i mn2A Minnigerode”&
AdAZe 2E7), AUE7), LA FHRe
A Bele] FPPe BAgeiich, 2 ARE B
W 2E79 AXE R4AI AR dde
1.5:1.002 ¥dshe Eoldl of 78%7t EAeAL
AFRE MASAQY FAL 1711002

Fig. 1. Projection of the vocal cord on the thyroid ala
(Minningerode?). | thyroid incisure, UM,LM the
uppermost and lowermost marginal line of the
thyyoid lamina. The numerals represent the length
proportion.
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she B9 stga o159 AdiA A @AY
3 Ate gloz st 28719 ¥ol(2E719
oy HARAx Azhe dAe Z¢ 9.0mm-
19.0mm, «iz¢] 7Z9+= 8.0mm-14.0mme} 33
}(Fig. 11).

Maue¢} Dickson”e] Bzol ojahd Hiox &
E7] Aele] Azjsh FRolM HREZIRT At A
o Mxstn 2E/|IN JREZL AE og B
o @sktha I ©)F Ateld] Hlgo] dxle) ¢
£ 10:10:8, @z 10:11:8 o|2} siglen wdd
2 2 AS WAz R B 29 Aol 2t
7k Ael Ak dict. SE710A HiE7] Alo]
o AHALE @Akl 29 WE 14.3mm, el
A9€ 10.5mm, ¥EAY A% @3 @A
5.6mm, 9z 4.5mm, 47 ¢ 5.7mm, oz
€ 5.0mmE Husgic}

Hiramoto®ll 9l8l¥ AZd3ddd nddF
ARAA Y FHAAZY () FUFFL @A
18.4mm, @i} 14.6mm, AHHE7|IN FE/7HA
<A@ B9+ @A 14.1mm, 94 11.6mm
2 Hadglon, §4nd@aue $5osn W
9 Z%E @7 5.2mm, A% 4.4mmE 218
i, 37L& 94 5.6mm, 9IA 4.6mmelieh. Az}
€9 A% ALAT FRoN DA AUAA
FAAYE A B¢ 14.5mm($F), g 73
FE 10.0mm($3%) AHEZINN 28717129 A
@) Ate FA FE 12.8mm, 94 HHF
9.9mm22 Minnigerode”st AHAFEe] A&7}
Hiramoto”d) A& 9 ao)7} e AL
Hiramoto® H¥/3%e 24d3¢ ¥ AZA
2 SR A U Aoz e &gvged
WY B3e 9 42 6.0mm, 4.0mm%o® 373
€ 5.7mm, 4.8mmZ Hiramoto®, Maue” 5%
FAE ZAE By} WA B 2 v
ABRERL FoM 2B PejE Haln daw
o FAM 7MY AR S BARLS
iAoz Uy B5 B53 YU g A},

SE7INAN SRV ARA Y Arle) FHL
PR NIAEF YHES YA 2EVNE =3
A7lE 22H¢ g BAR) e FA GES 8

71918 4 e st e Hiramoto’s 2% ¥
2.4mm(#), 2.6mm($), & 2.0mm(#),
2.0mm($)Rn AAEY BEE dAE
2.2mm (%), 2.1mm(3F), ks 1.9mm($),
2.0mm(z)2 Hiramoto’el AZX\¢k Ak 4]
& Ech we Al seA dxe Aee o
2.5mm, &9 2= F 2.0mmz SA8d 2
Aoz Qe

19714 Maue$} Dickson”2 ¥&9] g%o] @4
dAAQ T Pvkn wEsigon, 1981d
o] Y9 Bao oty fAvgwEe) 4
WAo] opn], e} WL 2Frct BAEA F
"ol ¢ whgso] flu AIAT AL eEdn
2 AT EEe] U R HeEE 8
£ 2ol olel 2%&% (rocking movement)o] ¥
UM AUE7I7E 9% e getn IR 9
AAE 2F(tilting) EEE Fotm A EAAF
BERe FRG ol A P4 w4
Ao 2&ERT FFEES 30 HuEsle WA
o A TS el M Adshtor A
sk,

10. 4o 2ETZY T8 9y

YA Juie} Sl AsAY @5 Jonh
sh @A ARl el & A A 18 AdEA
BEwoge NS AN dA Rahed ol
Aol AW, & Rgre JFUe ojFaAT A
FHe FEo2 Ho| A7)7) WEeld. o A
ARA el 71 a7l dalMe 287 Fe o
o4l $e4 224E JleA @ew En™. o
A AR FF AT 287 R
W2 F wgres Ade A AAE WA
oF gt

a9} & Juivpi Al o) Admelz NddZ
SE71E 29 Aol Wttt FE7E FRo
ol A ske] AT DI BYsA o3t
I glenR %34 N 28718 Hlshs A
& golshA] ofol BAR N1FHoR FE A
& SAske o] Fadith FWeA £ B¢ 2
719 fAE A adoletn et Ha, i
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Ao dlar HEAE AN FRAE A A
dojth, o] #de §AUE T ddun 23
gt} & 280 SAGE AR otk e
£33 dvkn & & ok

o #loN FF AAE FHHR A o]
2% 3.98] Hiramoto”e] Rmel ojshd W'el 4
o] AT A5 Fohe AN AT F
e} Al (W) @t B3# 4.1mm, 2 HF
4.0mm, ZE7]6IM 313AZe) 3ol Q) Az
(W)E g4 4.0mm, 92 3.5mmA2om, o)
A AUE7le olze AdAN(V)E @A HE
6.1mm(3.0mm-9.0mm), <# H#5.8mm(4.0-
7.0mm)ct. AzE B¢ We A B
6.3mm, Izt B 5.2mm, W't @A 4.8mm,
a2t 4. 1mmelx Ve A¢ ¥ 244 7.9mm,
7.2mme.2 Hiramoto®] A4t} tha Eich
Azkel AEZNE NFEHA PAASFAANN o
6mm APlA FABTHR FHOR o Smm &
o7k 28710 £@shl |k adu AA| Fal
MNE HABFATE B8] =2 5
o A, 5 A Ao g
I olef gt ZAle] Wl weh F3 A BAL 3D
8 el HER FE F o] FXE adE A}
B Fej7t d2A 8o

FEA 287129 J2o ol4¥ F e v
M 2E A 2871 92 Al 9l oke R
olth, sl AFF Wz g wpde) PN
olg3lel ZEV AANE HAY § Ak EAE
Qo] go|gt FAATAVAL ol 83k WYPo=
Haah gl AREe] A E FHHEY 2E]e
o] AW Ao At lemoluel titio] &
AskA Aok AAE ARt XY &dAE
el AR oZo] A WA =& F S
A3 vl AAE 2R ErlEteR sl ¥HE
ZA2YPA Aok A0 BE AY A7)9 Fe
$712A4 gldh,

. 359 By
Hiramoto”e] Bxol 9 F5o mefdle 7
QA Ak kg3 A volzk ozl w2} 2}

o] 73%go] At shEa vl YA eke) FuAA
£ BolA ¢sitta sttt Minnigerode’s #5
o} @fell w3o] Aapll Hlow §3) 3pgAdE A
Fo| REoA 33%9] ¥l&R WYo] Yol VAW
3L, 3 F 21%7} BRI ©1F 21%7F £ Atk
et AN E 6% wdPe Bila F2 +5
o AERectn stk aed vdige FF
wie] i Ee) Fdulole 2tk G XA
e Ao Y7Hn,

Hiramoto”e] BiiollA FHddZele] ¥gs vyl
oA ol FE VHEY A EAllM A BAHY
o AdABe AFA lolM FAAMANA 2
AEe) AgEct sldo] By  Mo] HFodz
2AHE Aol olze Ag(h)7h #52 45mm, §
2 39mmst 6mme] 27} glom ® A} R9lef
Shefxn Aetdz Fadae A7t #F
38.5mm, ¥% 43.5mmZ 5mme| A7} e A
o Hlg) ofAelMe h, i #H$ AE 3mmeoliel
& v datell A Wi ge] wokn st %
o] WFzo] oA FA} 58-88", Ahe 30°el oz}
£ 80-100°, 2ol7} 20° 22 AN WA ©
Bo] vebgttn dda dAelA h, ie) #¢ 27h
2 Aoz ¥msilon, EF 3dE HFEdM
= gl 2 REUAZF AM i) datel
A FedAga dgev, AxEe A4S h, i9 #
F Ak vlgEila, HAAE UaEE 28 ozt
AN EEAAZL A Hiramotos}t 4sle Aug
vepgict.

g B

AIABYYEE T2 FF 7% AAE A
Fad BFA R FRAZ) U #fety
AZAE A& FAHoz AN 518 (A 363, o
2 158)E ez o) dddeel £
. AT %, A T, A
3 #dABTe] AAWA P F3AE IAF
o %4, Aguidele) s, Ndwd 9 #33
el 94, sgdze 7], NgABe 2E7]
2o =9 W F¢ Fgdaa. A4 ASAE
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894319 olzje} g},

1 Aiaagte] adgee) 29d: v 2z}
A3ABLE e FFRART o 1mm,
0.5mm 3] 91285},

2. AU ARRe B Aol 9%
© AUdAGA sdol] B Mo 1 Y12 U
ERRRIT)

3. AT VI QUGN AR
3¢ 1/3 AHE A F o] o2& zwolr},
@2 50°- 95°, WE 72.5+10.4°, d2k= 64°-
122, BT 88.4+15.4° AT}, Wuizie) Frelgh Aol
7k 192 (p < 0.05), Al E dlzt, ajzjely
€ €2l

4. A3AR 27 A0 YoiN P W
BT AFAZ A A (EA)E WA
28.6mm, 47} 21.3mm, AFHE FA4 35.4mm,
32} 25. Tmm8ic}.

5. AT T nABTHENN oz
BEE FANAE A% B

6. 4 el WAt 22.4mm, Iz} 18.3mm%
o

T s4ae BIREAS $9: G k1
o BFANE 22t 12.6mm($), 11.5mm(&}),

9.7mm(%), 9.7mm(&}), o o)A 2z}
9.6mm(% ). 9.9mm(# ). 9.2mm($ ).
9. Imm(zh) sit},

8. &8AZ A% AFAe) WIANE 2} W}
24.2mm, 942} 19.3mm, 879 FFNe 22 ¢
# 24.9mm, 37} 15.9mmA}. AEe] Fole &
2t % 7.0mm, <& BF 6. lmmA}.

9. NLAE AZ: Yo AAA ) A, o)
9 HFNE 42 14.5mm, 10.0mmz vrebst
L, Aol g BEAE 22} 12.8mm, 9.9mmeY}

10. MAQEB 287129 = WY gape] 4
£ WLEA) FAN 6.4mm AN 7
22 4.8mm F% EoI7M 287t Ya, odxpe)
B9 AAAEYY FA 5.2mm AWM S50
2 4.1mm E7Md 28719 m=g@, 2870
S e oo} A Re) Hupg ukzlsof g}

1L ¥%) uiigy: 2398 A%e) dole B

$7h Mista, 449E BIEE o8y aixald

sl gl WAl 2 oz e,
12.10% Z2Ud) WA QB 24gmE

4.5%33 A¥ 2] FAHEE 26,890,
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