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Aerodynamic Characteristics of Voice Disorders
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Background and Objectives For patients with polyps and cysts, glottal gaps resulting from
their lesions have negative respiratory effects when they vocalize. Phonatory Aerodynamic System
is clinically used, but is often limited in the measurement of vowels. So the researchers attempted
to verify the usefulness of Phonatory Aerodynamic System by comparing differences in respiratory
characteristics and patterns which can be measured by the level of connected speech.
Materials and Method Among the subjects who were diagnosed through a stroboscopy,
there were 33 patients with polyps and 23 patients with cysts. Then, 36 subjects who were found
to have no specific findings through a stroboscopy and perceptual test were selected to the
normal group. We compared respiratory characteristics and patterns. And compared vocal pol-
yps and cysts before and after laryngeal micro surgery (LMS).

Results First, difference in respiratory patterns between the normal group and the patients with
polyps and cysts were examined to show that breath groups, breath group syllables, and expira-
tory - inspiratory volume were significantly higher in the polyp/cyst group than those in the nor-
mal group, indicating that precision was lowered during the conversation, due to reduction in
speech intelligibility and interruption of communication. Second, there were significant differ-
ences in maximum phonation time, mean flow rate, and subglottal pressure among respiratory
characteristics, breath groups, breath group syllables, and inspiratory volume before and after
LMS, which appeared to be similar to the normal group.

Conclusion The understanding of respiratory characteristics and patterns produced by patients
in connected speech which is most similar to natural speech was found to be the objective and
useful method for examining characteristics of the subjects.
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1. Running speech protocol in Phonatory Aerodynamic System.
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“J(paried t-test)= AH-8-3to] ZAI5HTh Ae frolgt 2pol& HolA] ehkth(p>0.05).
Table 1. Running speech result in Phonatory Aerodynamic System HAN D=0 NHER MfYE 32 7t running speech
: Running speech parameter Result SEIiE ZAn}
amam S B o Ay g B, A E 18 3 5ERY, 55T
Mean pitch, Hz 171.64 o R o
Pitch range, Hz 199.21 g S & 27 89 F 5] el FA% Hole
Phonation time, sec 17.02 Hol HAHgE 2|9 A4 2FRET o B2 859 3717
Expiratory airflow duration, sec 2191 a3k Ao & YeERITHp<0.01)(Table 3).
Inspirato.ry airﬂO\./v duration, sec 491 E7)-A}5 AA A AA-EY AAGE T804 S0
e A 070 & Afo] 2 BPOH(p<00D) FY-JFAHE frole HolE
Expiratory volume, L 3.13 olx] ook
Peak inspiratory airflow, L/sec -1.64 o] e ekeHp=>0.05).
Inspiratory volume, L -2.36

SPL: sound pressure level

Table 2. Comparison of respiratory characteristics of three groups

Respiratory characteristics Normal (n=36) Polyp (n=33) Cyst (n=23)
Maximum phonation time, sec 20.77+2.85 12.28+3.52 11.53+3.21 <0.010
Mean flow rate, mL/sec 95.27428.63 145.44+30.55 182.17+20.21 0.001
Subglottal pressure, cm H,O 6.62+1.26 11.69+3.12 11.93+2.80 <0.010
Vocal efficiency 112.69+201.22 70.08+107.55 120.52+307.51 0.392

Variables are presented as meantstandard deviation

Table 3. Comparison of running speech of three groups

Running speech Normal (n=36) Polyp (n=33) Cyst (n=23) p-value
Breath group 7.36 10.90 10.56 <0.010
Breath group syllable 20.22 14.31 15.27 <0.010
phonation time, sec 20.09 21.30 21.39 0.344
Expiratory airflow duration, sec 24.79 27.05 26.28 0.076
Inspiratory airflow duration, sec 6.33 7.48 7.22 0.276
Peak expiratory, L 1.90 0.96 1.06 0.650
Expiratory volume, L 2.66 4.70 5.20 <0.010
Peak inspiratory, L -1.61 -1.64 -1.86 0.320
Inspiratory volume, L -2.73 -4.37 -4.82 <0.050

Variables are presented as mean

98



GoiEEn eSS LMS & T/= Hlw

AR Bthp<0.05, p<0.01)(Table 4).

MiEEat MieE LMS & F/Z running speech
24
=

[

Q.

AdE 150 e A 71 sehlER]l A9
2k 2718, AdEsteteld 71l Ad At 5
A frefdt 2kelE H9 oW, running speechE ©l-8-eF
&L stetfE Sl 2ETE, Sadey S8
7] &, 27) FFONA froldt Aol & Eit.

2 Aol Fofdt FoxE2 &Y, A sl
o PRk W A] AL SRk SRSl

el

Aerodynamic Characteristics Focused on Running Speech
Tae-Hoon Moon, et al.

wteba] 4 25l wish frolgh AbolE ol 3
HA. iR Ho2 Qs) 7|7 &Aool wot Bt 27
FE2 At Ho AR AR HE Sk
Hes 715l A das He 5

ohf 9 2 Ao AHEY, ddE BAE0l A4
Tl vl &2 AEstile Bt ol AEH, A

% S50 FARY B WS RS 9I5) AkE
AP AHg I Rt B3 AL SER gl &
o ustmt Z7HE 715 SER AR v-e 27
RFSo] AT} TS WA A k] EA0 2 Az}
% ]:]-'8)

LMS 44 2/F EESHN ANy B, Bt &
7158 AHRSLIA RO ol S ugltk 54 ¥ 37
AR WAL, DA Bt 57158, HRSE HolA|
wolck AEslrel A9 A SRS AR, AthdS

F 0T 4 2 A4 wel oldtth AYEY, AdE
TF- U0 R QIs) TSl PAEEA SAS AHES
7] 918 2 BRI A B 1A Zhgo] Lhehi

Lo o]t Mgy Aok FUT A A 5 Uk’

LMS 54 2/Fold S50, SEH 344 57

=]

57] FFoNA 28t AfolE Bl £1-s FA7F U
EfubA| ok 2 2 E(speech intelligibility) & #8171
T aelo] Hif, o] ARl oAAES eME &5

o] 25| 2AuA) Foh ULO R B 4= ik B 4

Table 4. Comparison respiratory characteristics of pre/post laryngeal micro surgery

Respiratory characteristics Polyp (n=17)
Post
Maximum phonation time, sec 11.04 14.46
Mean flow rate, mL/sec 145.29 113.52
Subglottal pressure, cm H,O 11.57 8.40
Vocal efficiency 103.96 100.65

Cyst (n=17)
0.001** 11.90 18.24 0.002**
0.040* 204.11 113.67 0.001%*
0.000** 12.34 9.12 0.000**
0.934 122.89 82.61 0.520

Variables are presented as mean. *p<0.05, **p<0.01

Table 5. Comparison of running speech of pre/post laryngeal micro surgery

Running speech Polyp (n=17)

Pre Post
Breath group 12.13 9.13
Breath group syllable 12.59 16.38
phonation time, sec 20.82 20.59
Expiratory airflow duration, sec 26.40 25.81
Inspiratory airflow duration, sec 6.96 6.47
Peak expiratory, L 0.08 0.60
Expiratory volume, L 3.98 2.64
Peak inspiratory, L -1.64 -1.47
Inspiratory volume, L -3.87 -2.48

Cyst (n=17)
p value Pre Post p value
0.008** 10.29 8.41 0.037*
0.009** 14.90 17.65 0.045*
0.827 21.33 20.06 0.134
0.608 26.17 26.07 0.916
0.429 6.82 7.07 0.593
0.110 1.11 0.88 0.076
0.048* 5.58 4.08 0.049*
0.258 -2.00 -1.68 0.123
0.104 -4.91 -4.41 0.437

Variables are presented as mean. *p<0.05, **p<0.01
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