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Treatment Effect of Voice Therapy for Sulcus Vocalis and Vocal Bowing
- 4 Case Reports -

Do Hyun Nam, Seong Hee Choi, MA, Jaec Nam Choi, MA and Hong Shik Choi, MD

The institute of Logopedics & Phoniatrics, Division Yongdong Severance Hospital,
Yonsei University College of Medicine, Seoul, Korea

The treatment of sulcus vocalis and vocal bowing has been commonly used Thyroplasty Type surgery or injection within vocal
folds such as Teflon, silicone, collagen. However, any treatment has not been acquired satisfactory treatment effect.

This study was conducted to demonstrate voice therapy effect using singer’s vocal technique and respiratory training.

4 patients (1 male, 3 females) with sulcus vocalis or bowing, with or without scar were selected for this study and we compared
with acoustic, aerodynamic measures and stroboscopy observation before and after voice therapy.

The results showed that 1) case 1(48yr, male) with sulcus vocalis decreased FO (Fundamental Frequency), increase CQ (Close
Quotient) and high degree of satisfaction but not improved voice quality after voice therapy. 2} case 2 (19yrs, female) with mild
sulcus vocalis improved as normal voice quality after voice therapy. 3) case 3 (38yrs, female) with functional bowing showed
abnormal vocal contact before therapy whereas CQ was increased after voice therapy. 4) case 4 (27yrs, female) with vocal atrophy
and vocal bowing changed normal range of Fo and increased CQ after voice therapy. Even though contact area of both vocal folds
was increased and lowered FO after voice therapy, current outcomes revealed that normal voice quality was not regained.

These results might signify that it was difficult that vocal folds couldn’t be recovery of symmetry and viscoelastic property of
mucosal wave through voice therapy. However, it was difficuit for this study to maintain voice therapy so that evaluate effect of
voice therapy for long-term. Further study will be needed to long-term follow-up for voice therapy with these patients.

KEY WORDS : Sulcus vocalis - Vocal bowing - Voice therapy.

(sulcus), Aol 7} Q3 o] 2 Q&) 343 el7} U=
N 2 792 AdTZ(sulcus vocalis)olet Bl AQE
o7 Hirano®l) ¢J$t Auj7Fo] dyta o= AR HE §
SRS & N7rt 7P ol A F shrt AdlTE ofolek?

(Sulcus Vocalis) 22 &4 ek Aoi7+52 Aol & A el BagsiA vBlw 212 Fof vsla, A
goe wal BB Usles F& Uohs Flog gy o] TR FoiA] 7] Wi I Al ARo) %
T UdEPOT & 4 9low, 11 o) 9 Zoje tekel o d8l U, Adul Uide zlFol st AE

ok ol 4l B57t tefslol Hiranot S79700 #-57ol  F3o] doptA Hrt. AE Hg7]el dia) FAE wo
#AK) Guel] 13 22 FE) VT U BEE HAdt A% AFo] st Fut ghpo] FopAn At #¢
ANA Aut shpo] BHEE 478 Btk o) Ae EIf

A87}

>

.]

)

R 120069 69 12

WAkl 20054 6% 219 717t eI, 712 $40) v, gee ol a
AR AFY, 135-720 Ag BT EIFE =24 Jge maltk

Axeheta o sphs} ofnllF st ), MOM ofedra A oMo Holyat AL @ NE E 2
A3l (02) 34973461 - A% © (02) 34634750 71448 58 2R AT AN AT Sl 3
i ~mail : hschoi@yumc.yonsei.ac kr 7V7F FEHEA A8E0] 7|HE BT ol EEE



. .s 19 prae 25 4
o]

% F 9«1‘4

Augte] 2hal old obx] BrisiA] ofon) A o
47 7pdo] dig=a 9=u, Bouchayerdd Cornuty
ATt ddF o g wAsithy S on o8 Fuk
& 671 2AS AXEY THA 2 2L 24 B
o7} 2 30, 40t} o]Fof vEhi= o8hy FAF ARE
Ao 2 dhal Qled, Hiranow 7Fs e $414) g91og =
A9 w3, A7) REHE 95 58 AAsk Utk
&AJEH(Vocal bowing) & 7FA1 Q= 54 A¥AE

&

=3
A iz BEEARRY 158 Aol EAst

: E—‘Sl 7147 oW,

=84 oWdE vehiy, S49E,

o
Az, AFF o7, wAE, E’l"a‘?—‘i‘ﬂ 7 Jﬂ A 5
9

..__4

U ARE 4 Fe T AUl Juria o] &dout A
7} Reinke' s space?] Ao} A7t A7 )= A9, AN
7] W EAs SADASE A AU B0 E o A9

3:
o =
>

ofN

_°,
L
Oﬂ
oﬂ,
O_A.
&
l_,

plasty Type I)& /\]
1.5mmol3std A& YAEAEE o] Atk 33
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BE ABFA B oHAFI 34 AFYeA AT
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B 8 webAd W gl AR F eSS 7R
I e 2 F Adle] AEAo] A3 Aol 14, 4A
ZAo|Hl AL 1o, TIHUE 71 e A F A
72 Bol 17 WA & A% 14, A& A7t "o
FAZE g A 14, F ol 7 AlolAE dFdides
A7dsisict.

1) Case 1

494 AR B35 Al HHEHE AL ;l—t— At A
o5 (Sulcus vocalis with scarring) $4H2, 222 A
9] frel de wet B e gl T+ 7}7‘]31 A
Adl Udo] SR FolA o] B Al HEo] W3
o7 dEj3 ek A 352 AY glow, A i F
d & F R HA"EA FYeS 13 B Ho] v
9248 188 44 si0Fig. 1.

2) Case 2
194 oA o7 3d Ao HEHS 71

= AdTs

Fig. 1. pre-voice therapy of case 1.
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2 (Sulcus vocalis) & 282 Aol Andk A %23
ol AA vz, 4% Jule YA AdE 71 9l
on Hut mhaz-d Aot vt e HFo] A
9] o]FofAA] o} ERMYT HExBE T o &
ARAEY O oFE ARE T Aol gl SA4AEA 1
BS AAstsithFig. 2).

3) Case 3

38M2] i o2 7]%5H<l 334 dl(Function bowing)
2 FYH= 8A2A, F8H0R Tg A 1 gAY
27 Wehe S 7T loka st 2w fst
o] FAAAEY FEAEE B2 Ho] giglor, ¥ Al 4
ks FgAot AE HA) 2 o|RojA|x] ¢koH
Q8% vt 4% Ad Ho} g FIHUE stz Y&
+32%84 &A1EE HAAsKRItHFig. 3).
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4) Case 4
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Al Aol kgl o 7 deigl ot Hebe BEe X8
on g £ Fog 7@oA 2089 83|72 £283] 4
9 SAAE Adol Yy AR 14E A8y

(Fig. 4).
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Fig. 2. pre-voice therapy of case 2.

2. g1gH
1) 78=+

(1) A AE=2 32439 (Stroboscopy) BAF

Lx Strobe 2(Laryngograph Ltd., London, UK) & ©]&
gt TF AEZRAFIFE APste] hE FAHHHAT
oF e 2 AEHEE oot gleH A HF =S
AARIIT

(2) F71sA A}

F71988 7AAR= phonatory function analyzer (naga-
shima Ltd, Model PS 77H, Tokyo, Japen) & AFE38}%
AAZI T 2t wpadel g YAAA 377 AlA
UEF 3 O ‘of ESS A & o rlEFake
(FO : Fundamental Frequency), <9 Z%(Intensity),
BF27]15&(MFR : Mean Flow Rate) & Z48k1 24}
7179 Z)15Ad ARE ol@ste] A&t (Psub ¢ Sub-
glottal pressure) & 573 33t

(3) Hd 2 A& A7 Maximum phonation time) ]
=

o) B A& AR 0.0127H4 A F e & AA

£ oj&slo] EAIch AR EukE A AMeA a5

Z83) o) npAA) 3 5 B 29 FojoM o} T

&8 0)g8iol 7Ese B WA BHE ATE S,

(4) Lx speech studioZA}

Lx speech studio{Laryngograph Ltd., London, UK)
2 olgalel SoHA A Aaiginh WaAel B
27T ABe O FAZ U WNENIENE

7

/R, 1% F ok 2&3F A% WA /ol BEY T
7+ 200msellA 718 Ful=(Fx), P44 Q0), T
HE-E (Jitter), IZAFE(Shimmer), 3 ) 259 1)
EHNRE 83l 7Y 9 o718 ARt Qu-

Fig. 3. pre-voice therapy of case 3.

Fig. 4. pre-voice therapy of case 4.
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antitative Analysis(Qa) & A3l Fd7| BTy * 3F 7158 ks 8 AN 3 F WS 94
(DFx mean), B4 5w (DAx mean), BFFEH A7) 388 jﬂ% = 7R3 devHE Eklstn 4
23 (DQx mean) & 7AARIATH 52 A7 Foiol 43 FE fsh] ¢st JE
qo) 2 & Fv e BUE 3= AoE AYH 3FHS 43
- . 7] Y BALE opth
|71 Spirovisg AHE3te] FAE ¢
i 2 TF e H7t
235t 5 ¥4 7199 Inspirometer S AME3SlO) B4
Ao 3& W (FA, 52, §F B2 S gtk (Fig. 7).
(3) HEF 24
e =8y HE8ZFEVC) 52 3T 5 9de 53 V)
olg3lo] H&F 55 SYHFig. 8).

5 ‘E o)
Vi)
EH‘*‘ 3H= #l &71¢H(MIP : Maximum Inspiratory
A3} (Fig. 5)
(4) 3% ¥ (Respiratory Muscle Training)

H&
5) &5
5% 28 5%
E‘:}'é‘ : T;‘ H
Pressure) 7 4} 55918& digishs 37 (MEP
Maximum Aspiratory Pressure) & =743}
) LN AE 34
Case 12 A& 1~43] 7M1= 159 13 (408), 5~10
A= 2590 138 10~173]= 229 1314 AAjste] 71 SpirometerS
% 17§] m/ﬂx]ag Q,\]o].oﬂ;}. .
Case 2% 9= 438 3o WA= & 134 % 335 o =
. ase 2 = |= =+ 138 Z 33 19 55 5
AE F FAsI .
Case t 3& 27f 13]¥ % 53] g 3¢ H71 & % TE FR L 717 FEARYE Urabreath) <)
S AL - -
- N T s3] 3ETS UEAS AN $0HFig 9).
2% 32 ag0h
Case 49 7% 2500 13] A=A WX EZ AXslo] & .
83 A% ¥ $0%71E 9L A 87} AR Folu}, -
) WA WY
g % s 717
e 53304 (Fig. 6)
Fig. 7. Respiratory training mechanics (Inspirometer)

3t =

3
1) 2% 7159 37t
A Z7|% (Inspiratory capacity) = 23
o)

Q! Coach2

Fig. 8. Measurement of FVC (Forced vital capacity) using Spirovis

Fig. 5. Measurement of maximal inspiratory pressure and maximum

expiratory pressure using Spirovis

Fig. 9. Respiratory muscle training mechanics (Ultrabreathe)

Fig. 6. Measurement of inspiratory capacity using Coach?2
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Table 1. Voice parameter between pre-voice therapy and post-
voice therapy of case 1

Table 3. Voice parameter between pre-voice therapy and post-
voice therapy of case 3

Case 1 Pre of voice therapy  Post of voice therapy Case 3 Pre of voice therapy  Post of voice therapy
FO(H2) 22500 187.00 FO(Hz) 189.00 184.00
Infensity (aB) 74.00 71.00 Intensity (dB) 69.00 7200
MFR(mm/sec) 294,00 192,00 MFR (mm/sec) 95.00 120.00
Psub (cm/H20) 117.00 113.00 Psub (cm/H20) 75.00 65.00
MPT(Sec) 11.48 19.03 MPT (Sec) 9.92 17.58
Average Fx (Hz) 196.45 145.00 Average Fx(Hz) 193.26 171.48
Average x (%) 421 46.39 Average Qx(%) 39.37 42.68
Jitter (%) 6.25 0.66 Jitter (%) 0.95 057
Shimmer (%) 8.95 2.06 Shimmer (%) 8.60 2.19
DFx mean (Hz) 187.69 148.16 HNR (dB) 27.78 28.47
DAx mean (%) 22.50 48.50 DFx mean (Hz) 177.15 172.11
DQx mean(dB) 76.50 70.50 DAx mean (%) 34.50 41.50
HNR(dB) 2.75 25.33 DQx mean (dB) 63.50 65.50
MIP(Cm/H20) 85.00 104.00 MIP(Cm/H20) 27.00 42,00
MEP(Cm/H20) 70.00 78.00 MEP (Cm/H20) 24.00 35.00

Average Fx : B¢ 7|25, Averoge @x B AR 8, Drx
mean : Fit 7| RFIFEE, DAX mean : B SAFEEE, DAX
mean : B JEAHERE MIP: HAEAL MEP : A7t

Table 2. Voice parameter between pre-voice therapy and post-
voice therapy of case 2

Case 2 Pre of voice therapy  Post of voice therapy
FO(Hz) 301.00 232.00
Infensity (dB) 65.00 70.00
MFR (mm/sec) 224.00 175.00
Psub (cm/H20) 65.00 60.00
MPT(Sec) 7.90 18.60
Average Fx (H2) 247 .42 234.45
Average Qx(%) 42.47 4625
Jitter (%) 1.07 0.98
Shimmer (%) 7.52 2.45
HNR (dB) 32.33 33.56
DFx mean(Hz) 257.87 235.21
DAx mean (%) 4550 48.50
DQx mean(dB) 70.50 72.50
MIP(Cm/H20) 30.00 45,00
MEP(Cm/H20) 27.00 3200

Average Fx : B 7] 3914, Average Qx @ Bt JEH A8, DFx
mean : B 7|8 39482, DAX mean : Mt SALEEE, DA

mean : Bt JEHHEEE

MIP : & 713t MEP @ Fth 3 7)<t

AN,

6 AHY v

(7 et

39] 203 olgk Bl FFupALA

Average Fx : B¢ 718391, Average Qx 1 81 JE¥)3&, DRx
mean : B 7[2FE04EE, DAX mean | BS54 GEE ¥, DAX
mean : B ATHALEL MP : HoE71%E MEP : A a1

8) Ju3&7dst ¥

@ AEES ol g3t HgFH

@ REe] ¥E Fof HElR BAEY]

® 727714 (Fixation of Chest) & AR
@ FF3pPEA

® & AAfA FH

® XEBIE 7)1 (Staccato) & A3 AttackE™
@ 1845 (Glissando)

3] w3 S

® =879 velg 23 2As)

© oMED W & BF 97
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v R 8 A £9) Case 1(Table 1), Case 2(Table 2),
Case 3(Table 3), Case 4(Table 4) F719984 A}
Ao 7\BFuke &0 A%, FH37)HE, At &
o) WAREAZY, 227 /oY QLA RS
vkr, ARANE, TGS E, ITUFEY 7R 79
A7)18 3 F WA 7| EF TR, AN
By HASAREEEY 35U4ES ddske AdE
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Table 4. Voice parameter between pre-voice therapy and post-
voice therapy of case 4

Case 4 Pre of voice therapy  Post of voice therapy
FO(Hz) 378.00 219.00
Intensity (dB) 68.00 72.00
MFR (rmm/sec) 251.00 221.00
Psub (cm/H20) 65.00 53.00
MPT (Sec) 10.18 13.17
Average Fx(Hz) 375.38 272.31
Average Qx (%) 18.77 45,43
Jitter (%) 0.78 0.25
Shimmer (%) 3.14 2.20
HNR{(dB) 24.41 39.43
DFx mean{(Hz) 375.38 287.21
DAx mean (%) 22.50 48,50
D&x mean(dB) 70.50 69.50
MIP(Cm/H20) 35.00 64.00
MEP (Cm/H20) 28.00 42,00

Average Fx : 3t 7|EF 3, Average Qx 1 B A E#H 24, DFx
mean : it 7| 23R, DAX mean @ B 243 ERE, DAx
mean : B AEHAHEEE MIP : H-E7)¢L MEP : A 7|¢t

(scar) & AiuiAe] 2] A&o 2 W A] 27} o
250 Aol Azt doieldle] ARt fa=e] @A
Al Autabae] Al 5L A6 2ste] SNt 23
ok oo tigt BAFAE o F YA (intrinsic muscle)
7} 8] ZF(extrinsic muscle) ¢ HE I FF2] 9]¢}
gejo] Hs} JEsigke] St AR 3972 FH9
#3} So| blojydriy gct?

ol# gt ofg] 7k olfrellX I A&7} Wiy oL FA
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ALe] A45 39 A dagd Ao ol o] EAFYHE
ke A o] gloi} Azto] Aizte] mel FHE AN
At
g el #io] Hi 3EFAN AUHEYst
3F9 gt 3719 39 FUkel og w2F
SUAZ1aL, oSS A% o8
o] AEulgo] ST 28y AdiE AEd
AL AE7](vocal processor) ¥Rl HEA Kol
(Contact Granuloma) & RFs 4= 3l 180l A3 7H3dl
7} A= ‘4]215]% ddE B3 Casper ‘:3 +4
9] giF-EelMe S99 A3 39 x| o
A& 7HE olr] $99] L A glol & ‘1
ogE AV Yok Bt sk Y3, wek A
AE tesr 23 241 IS R A
uko] AAJ e A (viscoelastic property)©] AAFA 0
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