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(Phylogeny and 4 functions of the Larynx)

At £ AYd 7 E FLEY g8 SAdR JdaE (DIl B3 7%,
@)EF 7%, QA 7%, 2 @WFZLAY 7159 v7HAZ 848 = Y. o] 7F
TRESY ¢HE AAAHLE ol Ao AHNAR YT FFo AYH A4S
olgfsta, YT FF AH/E HASNA N8Y F Uv NH E F A& Aol
AsEATgHor £52 7|58 XA BYE, £F 759 FLEE oAUz & +
AL gek(Negus, 13 1). 5o AW Ear|7t % 92 &89 A AA=HE 34
Z9 htdn AZdHE S Eo(climbing perch)?] #AS, olrlul glo] ZEAA
(respiratory diverticulum)e] E&A3H(2d 1a). o] A HY 3F 71ddE Bo] 3F
71#oE E00FE FHE HE F AT WEE g

" b. bichir lungfish

8. climbing perch

¢. african lungfish

a9 1 AEgwysdor B FE9 1z J5

(Negus: The comparative anatomy and physiology of the larynx. London, einemann,1949).



90 H & 4

#o(lung fish) 9 3tutolm, Ud7dl M4 3st= bichir ¥ o(bichir lung fish)dl&
Zofz oz o]FolF ¥ 3F WEI YoM Eo] Eolte RS FHelF A Utk
4 1b). okZ a7} Hoj(African lungfish)dll& Zea B oty 28 280 oA
oo 718 FUAY 5 YHZY 1o). otZd) doles E& 4 dole T2
o] 23l AeHz2 dou, 7hEel AHAM FEo] utE AfdE, WEE dojM F77F F
2 Eo7tEE ¥4

%, Bl AHE B2 % QA F5E AT A: 58 FFY Fr5e Bolu 9
2 2do] H7EZ Bolte A& FolFE Ued Yr 4¥ne e AL & 5
Atk ey, BN F718 3§D Ale $8e Ay, B¢ Wng 9 o9
J L Y 7] felel WE HUE FEHOT Eo)F FE glojof arh

.‘r?r

5 BYoA F7] 58S ¥& €A 3] HId, FAF T WANIZ =FF
(Mexican salamander)®] 7Z$olE, Aule %Fo FFFAS(lateral laryngeal
cartilages)S 7HA 3 &, d7id Ad A2 €9 JdHTH 1d).

255AZ £ e Al AdIY AY vss& © 9483 7] A, o 2
5EEY goj(Alligator)®] Bl FF 71 Atolol dF & (cartilage ring)& 7HA
2 gew, g7 A dZe] ZAEHZE le).

FAFY 23F AFT & A9 IS (arytenoid cartilage)? TEH2LE FAMSHL,

3359 AZHL AHEY 449 F(cricoid cartilage)$t vl g ®F 3o}

Z ASLAHOZ Hol 359 7|5E FAE T¢L2 YEIHY, xS RIVF,
3F 7%, 24 7159 eolgan & # Jdev, 24 Jivd MY 2 F8EH, MR 1
5 FEqAY "ed sisoldn & 5 ok oled F59 72 7FELS HAA
$25E e polysynaptic brainstem reflexesoll 98] o] Fz ) 719 R37%
e AYoz EFoFolm HAlH O R o] FA & WA, T FVTIH B Ve F9
Hog Az BeHel =Eo] wAl(feedback reflexes)ol o3 ZAH g},

1.3}715 9] B F7]% (Protective function of the lower airway)

359 7% B3 7159 dEAHA dJze AEFHHNAL (glottic closure reflex)7}
At AT Mo AFEol @i v wAIREAU, AFFAA e WA (internal
branch)E& 7] AZFste Aol wgalgel Aguiaa EXelA ohA & (polysynaptic)
9] fdt &% A9 (evoked action potential)S F e Aoz FHE 5 Ao

AAANA FE AFFA7R 2T s FEEHE AR JIxe HAe veH 2ol
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5 Jd e 3%F9 FEo A o)Fojdn. AAZR, 71F AFo Qe AEFF7
& (aryepiglottic fold) 24 AN GZ 714 92 R Eo] 5o Yt} o] ZAHRKE
9 FZo oM FTFA7F 2o B FRIHAY, dFo 3} AFK 9 B2 ZtZ epiglottic
tubercle® A Fo] 9 Dl HFF 71T HHY7E dojdoh

A 7 #Hde sHdd(false vocal folds) FEAA dojdn. FFAA
(laryngeal ventricle)el A&l 3 ZEE 7H3dadE A E2 2/ o, 4
FFAAY AT st wARoR 4F gt FHA Ve HAE o v
Ae ozt olRZ S FaT YolM, £F AR o]2Fe] £F oz TS oz
st FE BuE, 71 Je sty BX FYE 2R V1ol A A o5 A
A7l Yk, MU E 2t HEge 48 F2 93t o

ARz 7173 otdal ¢l= Adi(true vocal folds)olA Ldojyves WAL 7% wjaiold),
o] AL AFFAZAY HAHA AT ol AR FZ4FH AFe YgIHME gojd
th, g5 =9, R HA7A9 afferent nervett EF A Y AZolu}, oA
o= A AR AT gHME A HHNE oot HAde Ad Yoz AR

om ta 9% WEE FAL Y3, PANGIY o} gdE YR oz oTold Yon,
QN AFE AF Bl ot A BED WA4H A% ANE doslH, AW

(aspiration) WA3t7] ¢33 743 72283 WojZe JS )
Gz o AEAAMA ¥ BEe] $2N @8E 9=d oF 52

(laryngospasm)ol 2t &t™, Aol B9t JELFS A% 3

T AT AE AAE dodn A vhH A 3% FFA™0l £2E 5 e,

HAE ARAE A R F5, 42T A wE Fx Jers FAE 3T

lm

2.2% 52249 7]5 (Function as the respiratory tract)

194939l NegustE 3 29 (diaphragm)9] stz oz F717F 9
o] d¥E BIE I} 19699, Susuki 9 Kirchner &
olgtx By, AT TFFF AHFAA =4 gk Aol
th EF, Suzuki ¢ Kirchners TF F7) Ald] A% AR &
LetvE o] @4 wAA Y F71HQ A8 dEolgte AE Yol
(phrenic nerve)¥ HFAISHAl ZE&ANE Q3 & F9 &7t~
o]l ZstE i, R #3F Alole gt AE dopdin
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rglo“g“
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o 55 EA5Y F HEL FEAULZ(PCA muscle)] el Aoy,
770 % §70 A vtttk #7190z £849929 %0 25 YUs El%i*l%lii
W e WAe WalE Rolt old WAro]l Yojupobd EHE olfzi 9ol AR
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gz oyt o el VxR AR FAHE AL F7] Ast4, 4t {FL FI A
W RGe F EBe 4FE 2z 7] FY M= At EeFA god U F
doll AFS F 5 7] oo

FEZALIZ o9, 5715 e E e KL FAAALD (crico-thyroid
muscle)elt. 432 L Y 2§ Alde E2 3§ H8o] oy, AVl #HAzt

QAY, WEF Al of 280 3F F7]9 F7] A

% g B3 F/HoR £5
s e ¢ F U SAWRSol £E5Y Yo Dok B o WA
deh. 2y, 489 WA H4POR 4AY W, F24NA2) 324U 97
2 Yosluz #44ge] WAL FAHAAE Rolm, &AURTY £5E Hue) Aos}
oA stez 474ge Eolg ¥4 st olnz, AR $72 o 4del 9,
% 4% WAL Wit o Aok E&, o FAAY 2% ¥ FEAY 47Ye
WWs) Bol2 WA F/ANYORM, 4B Holg JUBeE WY 4 Yt RolT

3.24 7]% (Function of phonation)

# Larynx has four primary functions in speech
1) Direct flow of air from the lungs into an alternating on-off flow
2) Fundamental frequency control
3) Intensity control
4) Voice quality control

Aol Bl A FEo] 9ste] Adidol HARHY, AFE FEH d&7A¢
WA E 2 (vocal tract) 2 wiZol M Z&(articulation) @ F 9 (resonance)d o RHEo
o EAEE FASE Ay Fage A9 F, FF AU FU1¥A A2 o A
AEE Adgel 71 7lEe] He FHFAdd, oAEL 7] EF 4 (Fundamenatal
frequency, Fo)gta %o},

Z|BFasd vz O SA8E ¥ 49 AdY AF FE 9t 349 Husson
o] 9l#) A)71=19l Y Neuro-chronaxic theorye Aol A% & utaAAd g% FTH
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Wy % 9 At FEojRoy o dHe £d Aoz g M. 9uksiF,
At 9] TFE "N AES FAT AHE 3718 FHAINYE, 28t fFEEHE A
o] AZFHA7 W&ol @Ad= Aero-dynamic theory 7} HH2 AAFH: Yot FF
Atz MAE Ao #Hz B Jor 377 AR £& 222 uUdA 287}
s gdoit

AU E 2394 3te Yoze AU AAY B#AH F2 S8 WE F50] RS W
FAHE &%, & w250 A4 Bernuilli effect)ol] &3 Aol 23| mztstE 3o
o} ##H, B Ao AUE HoRA e PoReE TV o8 FAHE HEsEIIY
(Expiratory subglottic pressure)el Atk @A Ao A& HAAA e ol AHE

284 ste d 2o AAMAM Adrt ERorh HdE AoE 2dAss dol o AXA
=HE Aot ‘%fflb ol Fr1Hez Arng AuEeol SAHT, ool Fi49

# Myoelastic-aerodynamic theory of phonation (van den Berg, 1958).

1) The vocal folds are adducted to within 3 mm of each other by
the action of the LCA and IA muscles.
2) Air is forced through the vocal tract from the lungs.

3) The folds are sucked together in accordance with Bernoulli's
aerodynamic law.

4) When the folds have been sucked together, the flow of air
from the lungs continues but the flow through the glottis
ceases. The air pressure beneath the folds rises.

5) When subglottal pressure is greater than the medial
compression of the folds, the folds are blown apart (lateral
displacement) and a puff of air is released into the
supraglottal cavities.

6) The subglottal pressure falls.

7) Since the folds have been put in an almost adducted position

by the adductor muscles, they seek to return to their position

at the beginning of the cycle by way of tissue elasticity of
the folds.

8) A second cycle begins.
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20- 30 B A AL FATE BE FY], RE wol2 REEE BT W VEFIF
oF 110-150 Hz H=olH, «ato] 7§, 200-250 Hz 7tgFdct a8y, & A9 &

£
WAY =AE € wolt 433 £ FA5E 3 & Ak /RFAS BRlE 2

Age 9L e AoezE 1) Ade AF(mass), 2) A2 D FE(tension), 3) JE
o o= AL Zol(length), 4) 43 &332 7] Y(subglottic pressure) 5]t}

A Aol AAEE 4E W FFH &E5LEES oA HUSE FEANYUE
Body-Cover theoryE F33lG<d, 84 FAM=Z AAHH )
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x
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38 2 AURE )3 AF(LEE Z)dA 23 A A9
Adle]l €3¢ (Hirano: Clinical Examination of Voice.

Wien, New York, Springer 1981).



# Larynx and fundamental frequency

1) Laryngeal muscle tension: longitudinal tension --- CT & TA
(PCA, 1A)
mediolateral tension ~-- LCA & IA
vertical tension ---sternothyroid; dec.

genioglossus; inc.

2) Subglottic pressure:
6-7 cm H20 increase ---> half an octave raise

# Larynx and intensity
Increase intensity; 1) greater laryngeal muscle tension
2) a longer closed phase
3) greater subglottic pressure

4) greater air flow

Low and medium pitch --- mainly greater laryngeal m. tension

High pitch --- mainly increased push from the lungs

# Larynx and voice quality
Whispering
Vocal register: falsetto
modal
vocal fry or creaky voice
Glottal stop
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4, &7 1Rl 71% (Fixation of the chest cavity)
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(Laryngeal afferent systems and reflexogenic contributions

to vocal fold control system by Barry D. Wyke, M.D.)

A. Intrinsic Modulatory Reflexogenic Systems.
1. Subglottic mucosal reflexogenic systems
corpuscular mechanoreceptor’} subglottic mucosa ol &%
2. Myotatic reflexogenic systems
3. Arthrokinetic reflexogenic systems

Crico-arytenoid, crico-thyroid joint9] capsule®l corpuscular
mechanoreceptor7} & A g

B. Extrinsic Modulatory Reflexogenic Systems.
1. Pulmonary reflexogenic systems
a. Stretch-sensitive nerve endings
interalveolar connective tissueol &xj

b. J-receptors

unmyelinated nerve ending 2 ZA] pulmonary alveoli®] wall}
c. Irritant receptors

2. Cochlear reflexogenic systems
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I $£5%9 A4z HAE (Methods for laryngeal physiologic studies)

Fo 2AZ @A (Laryngeal EMG)

A HAREG o83 HAHIn Vivo Canine Laryngeal Model)
1) Subglottic pressure measurement

2) EGG (Electroglottography)

3) PGG (Photoglottography)

4) Acoustic waveform

5) Velocity

6) Tension measurement

oz L

1.
2.

7) Mucosal wave speed measurement
3. Data acquisition and analysis using a personal computer and
A/D board

Multichaenel
Storage
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a8 4 AR AR system set-up F HHFEHE ol HF
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of wrAlgl= A3t (Diseases in the larynx)
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V. &4 4% (Phonosurgery)°ll 3}
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1. 3% "4 % (Laryngomicrosurgery)
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