72R 128y i (Aero-dynamic Study)

QAR e olulAEemA
D R EEL L

¢ °d k-

7H 1

=249 7198 9L g2 A9 AR g3t EAFA oA
a. &34 (Subglottal pressure)
b. 4245 % (Supraglottal pressure)
&A% (Glottal impedance)

349 371 AAF%(Volume velodty of airflow at the glottis)

O

A

oL

c
d.

0%

= e A SjsiA g J Bl JEF2RE e wEI =2 JEsitEy
4ol &2 3 Bemnoulli effect X 2 243t A Eo| £FH R /ML EE AFH
I ZARE 37IRY 2oz uhe 2UAEER) Y FFEH(glonal sound)o]
AAE

Psub — Psup = MFR X GR
Psub : mean subglottal pressure

Psup ! mean supraglottal pressure
MFR ! mean flow rate

GR ! glontal resistance

Psup = atmospheric pressure with an open vocal tract

so, Psub = MFR X GR Mr
R
'ATAAYA
GR
!
' | =
ﬁ'l' Psug
3
E=IxR

Psus = MFR x GR

Relationship between mean subglottal pressure(Psyp, mean flow rate(MFR) and mean

gloual resisance(GR) is analogous to that between the volage(E), current(I) and
resistance(R)
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- AQE AAANN FEE F/F VAW BAEAN /oh) S FH5BE LA At

— 33 95 ZH3 HF 2 @ Adg.
- 588 22 B39 7179 =800l AT F v THF HAteld.
— BEAHE A (gloic chink) (& Eo] Hujrpuj} & £ F)oiMe dAF 7

(sec)
Hirano(1968) Yoshioka(1977) Kim(1982)
Male 34.6 29.7 30.5
Female 25.7 20.3 19.1
*AFPOE gFo] AN HEZ sgde] dodh
*Critical values(Jower limit for norm)
(sec)
Hirano(1968) Yoshioka(1977) Kim(1982)
Male 15.0 18.9 14.8
Female 14.3 9.0 121

— QA2 2 MPT value?h 102 o131 B8 W2 BFATHA TR, S5 4

- MPTE 8335718 &7 F7isinh
* THE
— H&F(vital capadty)®] 27|18 B EAZFALol o] A AL dBAo] WA A
oo, HEgFo] BHAEATE 45T F Ue F9T AFEo|TH(Yanagihara, 1967).
* o & Fo] 5 literd] HEFL 7 ARRIM 1529 MPTE HE A4EAW
AT EE 300mlsec ©]48] F71E AHgdte ZolmR niAdAHog & & U
% we}A Predicted maximum phonation time(PMPT)o] 7i7HQle] Hol& ¥ &
Aol th(Bless, 1991).
(FE S AZE EWE 45T H¥FS MPTS IRAA AL
Predictive nomogram®] A}-&-.

Flow estimations= Predicted VC(VCp)/MPT

MPT estmation=VCp/flow estimations
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- 371% 29 HAX(80mlsec) S} HIX(200mlsec)E HYdte] Bxte] A A
o] 13 E PMPTXE 7 & Ut

& 7|72 (Airflow Rate)

1. 37|17 &8 =7

1) Spirometer
219673 Isshikiol 93ty AN Abgo] AH-E ATE.

Q743 ot A % (signal) 7} BAl o) display=) A ¢80, F 3452112 (frequency respose)
o] vtmict

- parin O D)
UTIRS r __________ n
.
10TAL
LUNG
M8 caraciry SPIROMETER
VITAL
r CAPACITY
-4 S
TIDAL o ren
| VOLUME l ¢
--
2
FUNCTIONA
S nts:og:l.t RESIOUAL
L L CAPACITY  VOLUME
o LMo ]

2) Pneumotachograph

. Laminar air resistor, a differental pressure transducer, an amplifying and recording
systemO 2 FA3E.

— Fogutgol A&z wE WS E 2ATETE VAHA FIATHRF FF 50Hz
rangeol| Al F¥+3).

Transducer

Volume
‘a E Integrator Vf’\\ .

b3 Mic. Flow rate
25 Carrier- |
A, Pneumotachograph - Amp.

- Voice
TaPe: oo AC-AMp. | —eiliofi——

3) Hot wire anemometer

7157 Mol $2u Wso) Yehte WY MBE 2He e FFES

AL 7rdsted A3tol ®ol HYoh
23T F AoH frdol We =3, BAo] o3¢ Aol Ak



— Constant gas flow& Aoz dHs da B

2. BASI7|F2(Mean flow rate ; MFR)
P A& B A(A /oH)AlS] MFRe] A 715E Hristed d8&3ez A
£¥.

Total volume of air used during phonation

MFR = : -
Duration of phonation

Phonation volume
MPT

- GAAE A 1/ Sx0l9 FTE FAEA ST ZE dampR T FEj A
maskt} mouth pieceE Ei 2L dHA Ik
— Mouth piecex= spirometert} pneumotachograph 5ol FZAA| 7t}

* e
(m/sec)
Hirano(1968) Isshiki(1967) Yoshioka(1977) Kim(1982)
Male 101 128.1 96 130
Female 92 133.0 97 118

— @EHTE QY] BAA Hoz 484l ey

* Critical value(upper limit for norm)

Isshiki(1967) Kim(1982)
Male 182 195
Female 172 153

a. 34 %43 (Habimal phonation) Al
. 89~141ml/sec (% 70~200ml/sec)
Azt & Aole gl
200ml/sec ©]Fo] ALt 40ml/sec olete BIRAZ LR TF
49 EEAE aoldlE HEE 5 s
b. 9—7‘E(intensity)94 wstete #A
FRS AFFHEGE 1F oA $4xd 2o 93T ddo] U
- 70‘54 F7tel #tsEE MFRY] S7he FAR &2 2% 4R 7Hd (false-
tto)oll A & A3}t
c. 249 (vocal register)2] H3}o}o] #A
I MFRE &F& Ao MEt} 7H4 (falsewo) 1 A It

* ZEAI2| MFR
a WS 1 R guct 2o,
— shul Yo7t o) AR §4S MFRe] 2tk



— k3 A A uiu|Ale] B4 vl B NEEHRY] F& AHo|t)
b. Ath7%(Sulcus vocalis) : 69% oA AR} A}(Shigemor, 1977).
¢ FFE I BEAY At ol
d. 24, F4, FAANEE

— 34& 2T HIAF v AYE FAFAE Ea.

— Lesion sizeo] A H]# gct,

—pug AANE F3447t BLBG,

e %4 AL A9

f. 384 &gl (Spastic dysphonia) : FFH T} A
PHONATION QUOTIENT

1.3 9

Vital capadity(VC)
Maximum phonation time(MPT)

Phonation quotient(PQ) =

* A4to] 2ol VCE spirometerZ 33 FA3d HUxE A4,

2. PQ and MFR

. FZeA] ALE-3E $F 7132 phonation volumee 25 38 2F(vital capacity) B.t}
Zomg pQE HE MFRECT € @& /MW 371§8 33T & e 7t 8lg
Aol PQE MFR W4l FAFoE A AH4E £ gt

3. "Hakx|
(ml/sec)
Hirano(1968) Yoshioka(1977) Kim(1982)
Male 145 130 149
Female 187 126 133
* BEUTHE 9F0] BASEE JPHo] WaE
% Critical value(upper limit for norm)
Hirano(1968) Sawajima Kim(1982)
Male 307 222 216
Female 241 222 177

BE 120~190ml/sec(A}3F 200~300)9] & ztet)h

4. Z&A9| PQ
a urE Al Auly] W 27}
b. £&
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1. 58 ¢4

a 718y A

b. 34E =

c 7183

d. 34 =4 (Esophageal

l°.l

oy

Ad

g5t

A4 (Tracheal puncture)
A (Transglotal catheter)

balloon)

. Use of transducer of ultraminiature type

2=k Au)d @k,
=t sl 4AFl B

I o (Psub)* (van den Berg, 1956)

% Isshiki(1964)

I oc (Psub)3? At EgA)
I o (Psub)®307 @ F3s WA
[ o (Psub)!or®® [ Fa BAA

3. Hginjel dEsigt

a FFY I ZART 498 St

b. WS vy, £FAL 1 St

¢ 15 S4%9 e S

AEIEE YAIF
Psub = MFR X GR
G R = Psub / MFR

Psub
MFR
G R

% 20~100 dyne -
150 dyne - sec/cm’®
- BEAYL

32 B

e

)

[oom}

2 (Subglottal Pressure)

A& X3HGlottal Resistance)

22 4 goz AR
o4

: mean subglottal pressure
. mean flow rate

. gloual resistance

sec/an® (FAF3})

(ZF3)

AFHeAE &9 2} v)2)

T, Al

pr

AFE E3 =¥ (Measurement via a tracheostoma)

sexe 523 ¥



