261

55 +AeBe AUl WAL 39

The Effects of Vertical Laryngeal Movements on the Vocal Folds

Fq8 -8
(Ki Hwan Hong - Hyun Ki Kim)

ABSTRACT

In spite of the presumed importance of the strap muscles on laryngeal valving and speech
production, there is little research concerning the physiological role and the functional
differences among the strap muscles. Generally, the strap muscles have been shown to
cause a decrease in the fundamental frequency(Fo) of phonation during contraction. In this
study, an in vivo canine laryngeal model was used to show the effects of strap muscles on
the laryngeal function by measuring the Fo, subglottal pressure, vocal intensity, vocal fold
length, cricothyroid distance, and vertical laryngeal movement. Results demonstrated that the
contraction of sternohyoid and sternothyroid muscles corresponded to a rise in subglottal
pressure, shortened cricothyroid distance, lengthened vocal fold, and raised Fo and vocal
intensity. The thyrohyoid muscle corresponded to lowered subglottal pressure, widened
cricothyroid distance, shortened vocal fold, and lowered Fo and vocal intensity. It was
postulated that the mechanism of altering Fo and other variables after stimulation of the
strap muscles is due to the effects of laryngotracheal pulling, upward or downward, and
laryngotracheal forward bending, by the external forces during strap muscle contraction.
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Figure 1@ Schematic presentation of in vivo laryngeal model. RLN stands for recurrent
laryngeal nerve, SH for sternohyoid muscle, ST for sternothyroid muscle and
TH for thyrohyoid muscle.
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Figure 2: Photograph with ruler measuring the vocal fold length between two markers on
the vocal fold demonstrating the calibration method.
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Figure 3: Plots for the changes of FO(A), vocal intensity(B), and subglottic presure(C)
with levels of stimulation of the strap muscles; SH = sternohyoid muscle, ST =
sternothyroid muscle, TH = thyrohyoid muscle.
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Figure 4: Plots for the changes of vertical level of larynx(A), CT distance(B) and vocal
fold length(C) with levels of stimulation of strap muscles; SH = sternohyoid
muscle, ST = sternothyroid muscle, TH = thyrohyoid muscle.
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Figure 5: The movements of the hyoid bone, thyroid and cricoid cartilages, after
contraction of sternohyoid muscle(SH) for A, sternothyroid muscle(ST) for B
and thyrohyoid muscle for C. CTD = cricothyroid distance.
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Table I
Mean Changes of Dependant Variables with Stimulations.
Dog 1 Dog 2 Dog 3 Dog 4
Muscle Variables low high low high low high low high

SH

FO 83 270 19.5 353 257 38.3 19.1 76.8

Intensity 02 03 1.4 0.7 05 03, . 01 13

Psub 87 15.8 43 6.0 17.1 20.7 99 356

CTD 0.0 -2.0 -1.0 -2.0 0.0 -20 -1.0 -2.0

VFL -3.0 7.6 -5.3 58 0.0 74 24 80

VLM -24 -95 -25 -115 -2.0 -135 -1.0 -6.0
ST

FO 78 23.2 10.0 206 5.1 16.4 12.7 573 .

Intensity 05 14 16 15 0.1 02 0.3 0.7

Psub 11.2 12.5 5.6 89 11 12.6 5.4 9.9

CTD 0.0 -2.0 0.0 -2.0 0.0 -2.0 C-10 -20

VFL 0.0 5.4 30 6.0 -43 5.6 -5.7 55

VLM -2.0 -75 -15 -8.0 -20 -95 -3.0 -6.0
TH .

FO -36 -81 -4.1 -74 -6.3 -109 -3.0 -10.8

Intensity -0.1 -0.3 -0.2 -0.3 -0.1 0.0 0.0 -0.2

Psub -14 -4.5 -0.9 -2.2 -0.6 -1.6 -2.3 -54

CTD 0.0 20 1.0 20 0.0 25 1.0 2.5

VFL 0.0 -3.8 0.0 -5.0 00 -6.4 -34 -5.4

VLM 1.0 35 2.0 6.0 0.0 55 1.0 80

Note: SH = sternohyoideus; ST = sternothyroideus; TH = thyrohyoideus;
FO = fundamental frequency(Hz); Intensity = acoustic power(volt)

Psub = subglottic pressure(mmHg); CTD = cricothyroid distance(mm);
VLM = vertical laryngeal movement(mm); VFL = vocal fold length(mm).
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Table II
Overall Changes and Statistical Data for F0, Vocal Intensity
and Subglottic Pressure after Stimulation.
Overall changes ANOVA(A) ANOVA(B)
Muscle Variables low high df F P df F P
SH
FO(Hz) 18.2 443 1,40 71.7 <01 1,16 161.8 <0
Intensity(volt) 06 0.7 1,40 424 <.01 1,16 038 >.05
Psub(mmHg) 10.0 19.5 1,40 87.2 <01 1,16 785 <01
ST
FO(Hz) 89 294 140 417 <01 L6 774 <01
Intensity(volt) 0.6 0.9 1,40 75.5 <01 1,16 5.2 <.05
Psub(mmHg) 58 11.0 1,40 60.4 <01 1,16 128 <01
TH
FO(Hz) -43 -9.3 1,40 65.1 <01 1,16 148 <01
Intensity(volt) -0.1 -0.2 1,40 305 <01 1,16 11.7 <
Psub(mmHg) -1.3 -34 1,40 50.6 <01 1,16 219 <01
Airflow was held constant at 400 cc/s relatively.
Notes: SH = sternohyoideus; ST = sternothyroideus; TH = thyrohyoideus;
Psub = subglottic pressure(mmHg). ANOVA(A), between before and after
stimulation; ANOVA(B), between the levels of stimulation.
Table I
Overall Changes and Statistical Data for the Laryngeal Movement,
Cricothyroid Distance and Vocal Fold Length after Stimulation.
Overall changes ANOVA(A) ANOVA(B)
Muscle Variables low high df F P df F P
SH
VFL( %) -15 72 1,40 38.2 <01 1,16 360.7 <01
CTD(mm) -05 =2.3 1,40 358 <01 1,16 36.5 <01
VLM(mm) -2.0 -10.1 1,40 74 <01 1,16 400.8 <01
ST
VFL( %) -1.7 56 1,40 52.6 <01 1,16 189.8 <0l
CTD(mm) -0.3 -2.0 1,40 20.3 <01 1,16 280 <01
VLM(mm) -2.1 -7.7 1,40 45 <01 1,16 4177 <0
TH
VFL( %) -0.8 -5.2 1,40 335 <01 1,16 196.9 <01
CTD{(mm) 05 2.3 1,40 52.1 <01 1,16 85.9 <01
VLM(mm) 1.0 5.8 1,40 314 <01 1,16 163.7 <01

Notes: SH = sternohyoideus; ST = sternothyroideus; TH = thyrohyoideus;
VFL = vocal fold length; CTD = cricothyroid distance; VLM = vertical
laryngeal movement; ANOVA(A), between before and after stimulation;
ANOVA(B). between the levels of stimulation.



