PISSN 2005-8063 oF o o)
eISSN 2586-5854 E—+—E|2|' E*O-'J-'-I-gll- T42 %2
2023.12.31.

Vol.15 No.4
pp. 61-69

Phonetics and Speech Sciences https://doi.org/10.13064/KSSS.2023.15.4.061

‘W) Check for updates

Comparison of mean airflow rate before and after treatment
in patients with sulcus vocalis according to
aerodynamic analysis methods™

Seung Yeon Lee' + Hong-Shik Choi® - Jacock Kim™**

'Department of Otorhinolaryngology, Yongin Severance Hospital, Yonsei University, Yongin, Korea
?Jeil ENT. Seoul, Korea
*Major in Speech Pathology Education, Graduate School of Education, Kangnam University, Yongin, Korea

Abstract

Sulcus vocalis is characterized by incomplete closure of the vocal folds, with a high mean airflow rate (MFR) as a
distinctive feature. The MFR is measured using two aerodynamic analysis methods [the maximum sustained phonation
protocol (MXPH) and voicing efficiency protocol (VOEF)] of the phonatory acrodynamic system (PAS), and the results
may vary depending on the method. This study compared the differences in MFR before and after treatment (microsurgery
and voice therapy) according to the MXPH and VOEF of the PAS in 30 patients with sulcus vocalis. Additionally, we
examined whether there were differences in the subjective voice evaluation (voice handicap index, VHI), perceptual voice
evaluation (GRBS), and fundamental frequency (F0) before and after treatment. The results showed significant differences
between the two methods, both before and after treatment, in patients with sulcus vocalis. However, there were no
significant differences by methods in the changes before and after treatment. The VHI and GRBS scores significantly
decreased after treatment; however, FO showed no significant differences before and after treatment. This study indicates
that when evaluating MFR changes in patients with sulcus vocalis, it is acceptable to use either aerodynamic analysis
(MXPH or VOEF).
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= 31 TH(Hsiung et al., 2004).
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St} Type II sulcus vergeture 2! Type I sulcus vocalist= 1§ E] %
TH(pathologic sulcus) = &-7F5 9, W4 7= 3¢ 1/-F
so] E4E o] il et ghso] Ak Azke 54 7&‘
ol & Kol= 5Ao] olrk whd SA g -2l gl A
Edof 9t = o] 31 o™ At (sulcus)BFaL &, o] 2] 3t A
g2 Qs SN FHkEE A9E AulT-5(sulcus
vocalis)©] 2} &}7] &= $HCh(Hirano et al., 1990).

AT A E Al BT AR A O A}, A3
AL AR g Eebd st Jojs A, A Het 35
i 58 545 BAtkDailey & Ford, 2006; Hammarberg et
al., 1980; Neuenschwander et al., 2001; Rosen, 2000; Zhang et al.,
2010). E2HAS QA AF AL A A AR F Aol = A
W2 7ok 2t e 71 s R 54 Akl olele s
frabale] 71414 34 (breathiness), =2/ <1 HAz], alS-olA]
9 ZL*O“O] Zi ‘4"5]"&‘3]'. ol gt %"é i 1‘“‘“ ozt o ® A

DA
Aol Aﬂﬂ*&ﬂ ““Aiﬂﬂ%i%%%ﬂﬂ
E&hL%ﬂ%éﬂﬂ§o1 J

w B2 7P i S fdeh | e ?f_}‘q(Hanunarberg et
al., 1980; Hapner & Klein, 2009;
Rosen, 2000).

Neuenschwander et al., 2001;

A5 &3] dAA 38Nt EYARL T X
9 SAEE B3l FuEhy o) 9 B WS
248 5= 9ItHHan & Nam, 2000). A 75& X g8h= 4
A A g2 3 el Agolv A 55 F8lehks L A
gudEl N EE f%, Ao ks AA BdskE Ao

S THkorean society of laryngology,
phoniatrics and logopedics, 2016). & At 552 At o] <l

ool A ] Sol fate o] Ao A sbgol] sk, e
o] Foll &= Al Aol WhEo] F4E = lerw 543 el
FEg a7t glo] 7158 Felvte R Adaes ARs)
711 &AI7F ATHCho, 2021; Jung et al., 2017; Kim & Choi,
2016). wrEbA] Ak Qo752 9ol e A 5RoE A

oA 13- d0] A7) o] 7] WEe] ATl RS FhA
o AN A FEH AR F SRS A 5

187k ik,
Yoj e Wy A FRAERR ST A e ¥
AT A% 02 Q15 Jule] ol #aela, 1 28] FA7

2 A7k, $eA o mE 7))

Gl

KX
=]

_IEL i
ofk
%

2 MEEE] A7 YIS W=t o] 9 vEo
7 P el g Al A 7} o] whA]
9} S7)5 S (airflow rate)?] =1 SAAFE7T Aashs E4
S H.lti(Pontes & Behlau, 1993). 53] Choi et al. 2] $1-7-(2007)
of W=, Aul+% 32} B $ 7] F-E(mean airflow rate,
MFR)-- 7g7r-o vt A oieta] #altol] vl el -2 skAl =%
ol v¥dt 4387 TolM e w1984 A ddE
S Hrlek= ) Qo] w9 =2 3 AAES gtalm, 3719 o2kl )
”7}4 g FolX MFRo] Aul7-5<] 71473 J =& w3t
T F2 Akl & 5 glov], MRS Adi7g 849 AR
Ay o AEAd JEe] WskE AFRI|E {838t
(Kwon & Lim, 2008).
T7]derA Hrpe

—.~
i)
Fiu
N T
S

6]—

J?i
oo

oof e

TFE AL E 3 ol FolA =, 94
oA 7} ol AME-E AL Q= ] E & Phonatory Aerodynamic
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3.1. A5 A 7984 AL of] W MFR 1] 1l

A5 #x12) X & A2 F 37198 AAF W (MXPH,
VOEF) 2.2 Z74 ¥ MFR 7Fe] zle]E vlw st A7), HAl i
Zhol| F-2] 3k 2Fo] 7} Q) A th(r=-5.202, p<0.001). A th -5 &2}
28 A MXPHOIA =49 MFR-E 0.26(0.11) L/sec$] 2, VOEF
oA 7% MFR-L 0.35(0.16) L/sec2 VOEFolA] =4 ¥ MFR
of v &l F2lshAl FUTHE 1).

E1L AR A 371985 HA ol 12 MFR B
Table 1. Comparison of MRF according to aerodynamic analysis method

before treatment
Analysis | MXPHM | VOEF value value
method (SD) M (SD) p
MEFR (L/sec) | 0.26 (0.11) | 035 (0.16) | —5.202 <.001

MRF, mean airflow rate; MFR, mean airflow rate; MXPH,
maximum sustained phonation protocol; VOEF, voicing efficiency
protocol; M, mean; SD, standard deviation.

VOEF)¢]| u}2} MF St
W 7o MFR £33 X &= 5 x}ol7t A TH=-3.658,
p<0.001). 7% E2te] X5 $ MXPHE] MFR-> 0.23 Lisec
931, VOEFS] MFR< 0.29 Lisec® VOEF Al =74 ¥ MFR©]
A = UTHEE 2).
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2 AR F 37198 Aol 12 MFR ¥l
Table 2. Comparison of MRF according to aerodynamic analysis method

after treatment
Analysis MXPH M VOEF rvalue value
method (SD) M (SD) P
MFR (L/sec) | 0.23 (0.08) | 0.29 (0.12) | -3.658 <.001

MRF, mean airflow rate; MFR, mean airflow rate; MXPH, maximum
sustained phonation protocol; VOEF, voicing efficiency protocol; M,
mean; SD, standard deviation.

33. 719804 7} ol o 2|2 AFe) MFR
w3 v
Ael7 BAe] 37191514 2 M MXPH, VOER)] 1
£ A8 A7} & MFR W35 118 2ol & vlw st 43}, 3% 33}
o] 7 A el 215 AF MFRE] W sk 2] 8 2|
017} g5k

3.2 A7 F 3719514 7ALPo] BHE MR W8l 3
Table 3. Comparison of MRF changes before and after treatment
according to aerodynamic analysis method

Analysis MXPH M VOEF rvalue value
method (SD) M (SD) 4
MER (L/sec) | 0.02 (0.08) | 0.05 (0.12) | -1.286 209

MRF, mean airflow rate; MFR, mean airflow rate; MXPH,
maximum sustained phonation protocol; VOEF, voicing efficiency
protocol; M, mean; SD, standard deviation.

3.4. x5 ¥} $-2] VHI, GRBS, F0 H] 1

A5 #8119 X7 A3 $-2] VHI, GRBS, FOE 1| w.st 2
3}, VHI(=5.391, p<0.001), G(=8.951, p<0.001), R(=6.747,
<0.001), B(=9.355, p<0.001), S(+=5.917, p<0.001)Z FO(+=1.409,
p=0.169)F A| 2§k = wgelx] A5 A 5 kel Fe] gt 2k
)7} 9191 M, VHI, G, R, B, S B3 X & Fof| 4-2]5}A] 7h4-af
SITHE 4).

¥ 4. X5 A7} ¥ VHI, GRBS, FO H] 22
Table 4. Comparison of VHI, GRBS, F0 before and after treatment

Variable Before After t-value | p-value
M (SD) M (SD)
VHI 63.67 (28.00) | 38.13 (25.54) | 5.391 <.001
G 2.13(0.52) 1.32 (0.40) 8.951 <.001
R 1.95 (0.62) 1.30 (0.40) 6.747 <.001
B 2.10 (0.51) 1.65 (0.66) 9.355 <.001
S 1.65 (0.66) 1.02 (0.43) 5.917 <.001
FO (Hz) |156.17 (37.75) | 148.37(38.32) | 1.409 0.169

VHI, voice handicap index; GRBS, GRBAS scale; F0, fundamental
frequency.
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