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The Aerodynamic Analysis between Normal Voice and Esophageal Voice

Kuk-Jin Park, M.D., Hong-Shik Choi, M.D., Hyung Jin Chung, M.D.,
Shin-Young Yoo, M.D., Jun Ho Park M.D., Han Soo Kim, M.D.

Department of Otorhinolaryngology, Institute of Logopedics & Phoniatrics,
Yonsei University College of Medicine, Seoul, Korea

Voice rehabilitation is very impotatnt concerning in laryngectomees. Esophageal speech is a
common and widely used method of voice restoration. But, until now there is no reliable data
which shows the aerodynamic characteristics of esophageal speech.

In order to evaluate the vocal quality of normal laryngeal and esophageal speech, several
acrodynamic parameters were measured in 13 adults with normal laryngeal voice and 2
excellent esophageal speakers using Aerophone II voice function analyzer. The examined
parameters were maximal flow rate, mean airflow rate, subglottic pressure, vocal efficiency,
glottic resistance, maximal phonation time and mean sound pressure level.

In vocal efficiency, there is no difference between two groups, but in other parameters,
marked differences were showed in esophageal speakers, especially mean resistance. Results
indicates that esophageal speakers make the efficient voices with poor aerodynamic condition,

comparing with normal laryngeal speakers.

KEY WORDS : Laryngectomees - Esophageal speech - Aerodynamic parameters.

N

T

Ho £EYO) e A4 2 Qg wdew 2
7ol Fg R A8} olFoAAE A7 BaL, R
Arolde] REAY 5% Who] BIMA AEH
slovt obHE A9E A9 the 55 uEH A=}
Asste Al FEAAEEE U 244 3
#o] AlET Qlck. of A&l Sloid BelA 713

RYS FE RS $F AN BielE Qevhe 4

d Rolt}. wep FRAHEE ofF BAY Al
AY F23 A& &4 Agoln) g4 Age] WYL
ohF ol Hol AXHR o 2A A=A n 7
BE FEEL 59 YA Pl dAFoz A}
851, 58 AxwAe] B el via) o) 9Hg
7HIE et ob ARl E o E5HA 2ol A@uhy
o]q_nm.

AR diside 2 T FugH oz okt
77t ol FoMK oL} F2 2 49 olelE % Wz
50 FeHATel B AoA, ABIE £

- 5 -



of o wdstel vl ATt 3 e AX A,

e S RAA glold 2 HlFe AN 4

el 71948H4 A7 BAVA olFelA o] Ae|

gl Agelch metd B ARk 343 418 4
EAS s BAlA 7198 AAE Bald 2
WAe] Aol g vl maaART

Al EHI—

oy o

1.9 4%
3%7) A% 71980] dn AAH FFELE
hs A4 1387 Y SAAERAE A 1%

o AEaby 484 20 o st

¢

371984 AARE vl5 Kay Elemetric Corp.olA
g AR Aerophone T voice function analy-
zerg °)83t9e™ H 571 FE&(maximal flow rate),
57)%(volume), B4 Al7Hduration), BT E71F&
(mean airflow rate), 7 57 %(mean sound pres-
&35 (subglottic pressure) ¥ %
ER kb

no

[«]

sure level),
A3 242 A 7H(maximal phonation time)-2
on, LA g &(vocal efficiency)d w4
resistance)& AFEC.Z o] AN, A3t

WA 37|28 vkAF (mask)Hell 273 2mm 7}

(glottic

Zo] A REE e 4 4 gl Axe d4s
o] IPANUEFE, JAt 88 F7|1F nf232E G2
off BEAZ Fejoll A QE2 FEE 7PYA £ e
Z T Eo] 899t dHF Alolo] FolA g dH)
ol Al HetstAl o] - ~HAF (G : pi: pi:)E LA
Z7sldrt. 33 wkEsle] YA ghs ST

2o wAas Y% Wylos Ao
% 71 A% Az Hig AA ol-(a:)E
Aste 1 & EHsAT). oldf Foja oz 2 l
FHE FoAY TAREE sl 1 AlZho] °VJ

e A& A H8 FEr|FE H4 T0ml/
secE Agsta WA A 65+10dB4 HEE 94
UEE 33

Au B did 89 47t Hol A Mg
&A= sk}

2
vl
E

a4 Ly

1. Gicpizpic) 2N
BARAoA 9] H 7] F

§7]%0 \:ﬂ \31)\‘]7]-C_“:_;

&, 371%, AL HE
Hodoez Zzb 0.92+0.
338L/sec, 0.261+0.177Liter. 1.07+0.22sec. 0.24+
0.146L/sec 2 67.6+2.34dB=, A=A TY HE
715% 0.1L/sec 2 0.18L/sec. £7]% 0.005Liter %

0.009Liter, 2HAIAIZE 0.68sec 2 0.16sec, HHFE7|H

Table 1. The results of normal laryngeal speakers and esophageal speakers during the (i : pi : pi : ) phonation

No Age MFR(L/sec) Vol(Lited) Duration(sec) MAR(L/sec) MS(dB) Sub(cmH20) Effppm) GR ™*° Ns/m®
N, 27 0.56 0.134 1.06 0.127 66.6 9.90 18.10 2216

N, 3 1.28 0.729 1.20 0.607 72.7 8.90 23.23 3.09

N, 25 1.24 0.301 0.86 0.350 66.7 10.30 6.46 8.29

N, 26 0.76 0.095 0.88 0.108 66.1 10.20 18.51 26.77

Ns 44 1.50 0.326 1.56 0.209 69.5 13.12 21.94 13.30

N, 29 0.92 0.295 1.28 0.230 67.5 9.10 14.24 10.50

N, 30 0.60 0.130 0.80 0.162 67.8 9.60 18.31 17.50

Nsg 29 1.24 0.296 0.98 0.302 67.3 9.40 9.65 8.59

N, 30 0.78 0.268 0.98 0.273 69.8 12.00 11.34 15.76

Nyo 31 0.54 0.132 1.14 0.115 64.1 10.60 8.82 31.10
Ny 26 0.70 0.165 1.06 0.156 65.6 10.00 8.18 25.06

E, 62 0.10 0.005 0.68 0.007 57.0 25.70 15.36 935.51

E, 68 0.18 0.009 0.16 0.008 56.6 39.40 10.24 945.94

MFR =maximal flow rate, MAR=mean airflow rate, MS=mean SPL
Sub=subglottic pressure Eff=vocal efficiency, GR=glottic resistance

N=nornal control, E=esophageal voice
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Table 2. The results of normal laryngeal speakers and esophageal speakers during the maximal phonation of (a : )

Sex Age MFR (L/sec) Vol (Liter) MPT (sec) MAR (L/sec) MS (dB)
N, 27 0.402 3.781 15.08 0.251 719
N, 3 0.372 4.106 18.60 0.221 75.8
N; 25 0.266 3.700 18.92 0.196 703
N, 26 0.222 2.046 13.96 0.147 65.6
Ns 44 0.162 2425 25.44 0.095 792
N 29 0.498 3.279 15.16 0.216 74.6
N, 30 0.294 3.329 25.00 0.133 65.1
Nsg 29 0.246 4.309 50.24 0.086 77.2
Ny 30 0.288 2.745 19.08 0.144 62.1
Nyo N 0.262 2.562 27.44 0.093 72.2
N 26 0.382 3.237 15.92 0.203 76.9
E, 62 0.028 0.015 1.08 0.014 67.1
E, 68 0.072 0.013 0.84 0.015 76.6

MPT=maximal phonation time, MAR=mean airflow rate, MS=mean SPL

N=nornal control, E=esophageal voice

Table 3. The results of the mean values of normal laryngeal speakers and esophageal speakers during the (i : pi: pi:)

phonation
Age MFR{L/sec) Vol(liter) Duration(sec) MAR(L/sec) MS(dB) Sub(cmH20) Effppm) GR*'** Ns/m’
Newwn 300 092 0.261 1.07 0.240 67.60 10.28 14.43 16.56
SD 52 034 0.177 0.22 0.146 2.34 1.26 5.88 8.84
E, 620  0.10 0.005 0.68 0.007 57.00 25.70 15.36 935.51
E, 68.0  0.18 0.009 0.16 0.008 56.60 39.40 10.24 945.94

MFR=maximal flow rate, MAR=mean airflow rate, MS=mean SPL
Sub=Subglottic pressure Eff=vocal efficiency, GR=glottic resistance

Noean=mean value of normal controls, E=esophageal voice

Table 4. The results of the mean values of normal laryngeal speakers and esophageal speakers during the maximal pho-

nation of(a : )

Sex Age MFR (L/sec) Vol (Liter) MPT (sec) MAR (L/sec) MS (dB)
Npean 29.8 0.309 3.229 22.26 0.162 71.9
SD 5.2 0.096 0.721 10.36 0.058 5.6
E, 62.0 0.028 0.015 1.08 0.014 67.1
E, 68.0 0.072 0.013 0.84 0.015 76.6

MPT=maximal phonation time, MAR=mean airflow rate, MS=mean SPL

Nmean=mean value of normal controls, E=esophageal voice
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