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PHONOTRAUMATISM?

Mechanical stress in Phonation, Titze IR, J of Voice, 1994: 8 (2); 99-
105

Microtraumatism due to mechanical stress applied to the vocal folds
during the phonation

Components:

- Tensile Stress (antero-posterior tension)

- Maximum active contractile Stress

-Inertial Stress

-Aerodynamic Stress : mean intra-glottic pressure
- Arytenoid Contact Stress

-Shear stress

-Collision stress between vocal folds
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SHOUTED VOICE AND REAL SUBGLOTTAL
PRESSURE

o 3 healthy men

o “shout as loud as you can”

;{'l" ;{'l"

o Records (EVA2® workstation):

» Electroglottography (EGQG)
» Real Subglottique Pressure (tracheal puncture)
» Voice SPL (micro at 90 cm from mouth)




SHOUTED VOICE AND REAL SUBGLOTTAL
PRESSURE
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SHOUTED VOICE AND REAL SUBGLOTTAL
PRESSURE
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EXCISED LARYNGES EXPERIMENTS
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EXCISED LARYNGES EXPERIMENTS
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EXCISED LARYNGES EXPERIMENTS
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EXCISED LARYNGES EXPERIMENTS




EXCISED LARYNGES EXPERIMENTS
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VERY HIGH SUBGLOTTA
PRESSURES

*Comparison of 2 ramps of Pg:
* 0-4kPa
* 0-20 kPa

*Very similar behavior....
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EXCISED LARYNGES
EXPERIMENTS

PSG ramp of 0-20 kPa

Correlations with the Pgyq
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—— Poly. (Pression externe

fonction de PSG descendante)

Courbe ascendamte ; v =-0,0031x" +0,1533x" - 2,7083x" + 12,677x - 26,168, R* = 0,989
Courbe descendaste : y = -0,0023x" 4+ 0,121x" - 2 2705x" + 20,101 - 18,897 B! =0 9456
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Courbe ascendante : v =0,0018x" - 0,1219x" + 2,8183x° - 21, 571x = 281,88, ¥ =10,979
Courbe descendante : v = 00045z - 0 2364x" + 4 317z - 24 952z = 241 45 R' = 0 998
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de P5G descendante )

Courbe sscandants © y = -TFEDEx? = 0,0002x* - 0,001%x + 0,0045, R* = 0,9434
Courbe descendaste : y = 2E-06x" - 0,0001x » 0,0027x - 0,011, R¥ = 0,9806
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= Paly. [Collision fonction de
PSG descendantes)

Courbe ascendants - y = TEOSx* - 0,0061x® + 0, 162257 - 1 G083 =+ § 3252 R* = 0 B68E
Courbs descendants : y = 8E-05x* - 0,0055x° « 0,1258x° - 1 0643= + 2 9551, A" = 0,815
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PSG (kPa) de PSG descendante)

Courbe ascendante - y = -7E-06x* + 0,00025° - 0,0019x + 0,0045, R¥ = 0,9434
Courbe descendante - y « 2E-06x - 0,0001x7 « 0,0027x - 0,011, R* « 0,9806
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Courbe sn Psgascmdants - y=-3E-07x"+SE-05x*- 0,0017x = 0,012, R*=0,9147
Courbe en Psg descendante - y = 3E-07x" - 7E-05x% # 0,0047x -0,1038 , R* = 0,9453

Correlations with the EGG amplitude
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Courbe en Psg ascendante : y = -2E06x° + 0,001x-0,1318, ¥ = 0,8974
Courbe en Pyg descendante - y = 2E-09x* - 2E-06x° » 0,0007x - 0,0746, #* = 0,9817
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Courbe en Psg ascendante : y « 0,0047x* + 0,0033x* + 0,005x + 0,0024, &% « 0,8007
Courbe en Psg descendante - y » 0,0028x* + 0,0008x" « 0,006x + 0,0029, R* « 0,8402




EXCISED LARYNGES
EXPERIMENTS
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EXCISED LARYNGES

EXPERIMENTS
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CONCLUSIONS

Upper limits of laryngeal physiology
In vivo

Ex vivo

Phonotraumatism and vocal fold collision?

Vocal fold collision and laryngeal pathology



