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Aerodynamic features in patients with vocal polyps before & after laryngomicrosurgery

Aol A TR A

Kang, Young Ae - Chang, Jac Won - Koo, Bon Seok

Abstract

The present study examined the change of aerodynamic features after laryngomicrosurgery in patients with vocal polyps.
Aerodynamic evaluation was performed in thirty-nine patients (15 males and 24 females) one week before surgery and four
weeks after surgery. Evaluation protocols of vital capacity, maximum sustained phonation(MXPH), and voicing
efficiency(VOFT) were used to collect 29 phonatory aerodynamic measures, requiring voice with a comfortable pitch and
loudness. Statistically significant changes were found for phonation time and airflow values in the MXPH protocol, while
changes were also found for airflow values, subglottal pressure values and acoustic resistance values in the VOFT
protocol. Although phonation time was increased in both male and female patients, gender-dependent changes were found
in airflow measurements. Men’s phonation time increased with no difference in airflow rate, but women’s phonation time
increased with decreased airflow rate and lower subglottal pressure. The changes of aerodynamic features may be affected
by women's self-perceived change for vocal attitude, which was reducing sense of vocal effort after surgery.
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Table 1. Subjects information

Total Male Female

Number 39 15 24
Diagnosis vocal polyps (all)

bilateral 5 0 5

unilateral 34 15 19
Age (y)

mean+SD 47.6£12.2 49.0+12.2 46.7+12.3

range 19~76 29~72 19~76

18~30y 11 4 7

40~59y 23 8 15

60~89y 5 3 2
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11) FVC (Expiratory volume) : & 7| (Liters)
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Appendix 1. Results of Vital capacity protocol

Percentiles
Measurement mean+SD Z P
25th 50th 75th

(male=15)
pre 293+1.01 2.03 2.95 3.67

FET100 (s) -0.454 0.65
post 3.14+£1.26 2.19 3.29 3.77
pre 9.60 £ 4.50 6.69 9.32 12.77

PEF (Liters/s) -0.682 0.49
post 8.70£3.67 5.79 7.27 12.49
pre 3.75+0.86 2.98 3.65 441

FVC (Liters) -0.625 0.53
post 3.81+£0.91 3.15 3.67 4.45

(female=24)
pre 2.84+0.82 1.91 2.72 3.14

FET100 (s) -0.629 0.53
post 291+1.18 1.95 2.68 3.69
pre 5.29+1.54 433 5.46 6.25

PEF (Liters/s) -1.200 0.23
post 472+1.97 3.00 4.81 6.49
pre 2.66+0.51 2.28 2.65 3.17

FVC (Liters) -1.050 0.29
post 2.53+0.47 2.25 2.50 2.89

Abbreviation: FET100, Expiratory airflow duration; PEF, Peak expiratory airflow; FVC, Expiratory volume
$Wilcoxon singed rank test
*<0.05
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Appendix 2-1. Results of Maximum sustained phonation protocol (male)

Percentiles )
Measurement (male=15) meantSD Z P
25th 50th 75th
pre 86.27 +5.70 81.98 84.98 90.27
MAXDB (dB) -0.663 0.514
post 86.74 £ 4.68 83.23 85.18 89.83
pre 62.76 + 11.17 57.82 62.82 65.17
MINDB (dB) -1.306 0.191
post 67.68 +7.99 60.87 68.70 74.05
pre 80.64 +5.88 75.32 80.04 85.00
MEADB (dB) -1.420 0.156
post 81.50+5.12 77.71 80.62 83.12
pre 23.51+£10.99 16.92 21.60 30.08
RANDB (dB) -1.250 0.211
post 19.06 +8.12 10.39 20.18 24.98
pre 80.76 = 5.90 7532 80.41 85.01
PHODB (dB) -1.306 0.191
post 81.50+5.15 77.74 80.62 83.12
pre 159.54 +£33.38 135.10 152.86 182.89
MEAP (Hz) -1.136 0.256
post 150.80 +35.99 124.34 135.02 166.72
pre 18.20 +5.66 16.18 17.73 21.73
PHOT (s) -1.988 0.047*
post 20.60 + 6.36 14.79 22.28 27.15
pre 0.38+0.25 0.19 0.33 0.41
PEF (Liters/s) -0.085 0.932
post 0.35+0.11 0.25 0.36 0.42
pre 0.20+0.11 0.15 0.17 0.21
MEAF (Liters/s) -1.700 0.089
post 0.17£0.07 0.11 0.17 0.22
pre 3.30+£0.47 2.99 3.15 3.44
FVC (Liters) -0.511 0.609
post 3.20+0.82 2.82 2.96 3.80

Abbreviation: MAXDB, Maximum sound pressure level; MINDB, Minimum sound pressure level; MEADB, Mean sound pressure level; RANDB, Sound
pressure level range; PHODB, Mean sound pressure level during voicing; MEAP, Mean pitch; PHOT, Phonation time; PEF, Peak expiratory airflow;
MEAF, Mean expiratory airflow; FVC, Expiratory volume

$Wilcoxon singed rank test

*p<0.05
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Appendix 2-2. Results of Maximum sustained phonation protocol (female)

Percentiles )
Measurement (female=24) meantSD zZ )
25th 50th 75th
pre 87.44+5.11 83.47 87.58 90.04
MAXDB (dB) -1.714 0.086
post 86.40 +4.89 82.84 85.75 89.16
pre 65.05+8.10 59.72 62.25 72.48
MINDB (dB) -0.429 0.668
post 65.12+8.79 57.65 67.74 70.50
pre 81.32+5.13 71.56 80.54 84.45
MEADB (dB) -0.871 0.383
post 82.02+4.90 78.08 82.12 84.81
pre 22.38+6.89 18.49 24.04 27.32
RANDB (dB) -0.657 0.511
post 21.28 +10.82 13.24 19.79 27.85
pre 81.42+5.13 71.56 80.74 84.49
PHODB (dB) -0.786 0.432
post 82.07+£4.93 78.09 82.23 84.83
pre 199.32 +30.75 172.04 201.58 223.58
MEAP (Hz) -1.429 0.153
post 210.46 +25.60 192.79 217.93 229.09
pre 12.31+4.37 8.32 11.72 15.93
PHOT (s) -2.143 0.032*
post 1421 +£4.25 11.02 13.30 15.71
pre 0.36£0.22 0.21 0.32 0.40
PEF (Liters/s) -2.787 0.005*
post 0.25+0.08 0.19 0.23 0.30
pre 0.20+0.10 0.11 0.20 0.29
MEAF (Liters/s) -2.316 0.021*
post 0.15+0.05 0.11 0.14 0.20
pre 2.21£0.56 1.90 2.37 2.64
FVC (Liters) -1.400 0.161
post 2.10£0.52 1.81 2.17 2.50

Abbreviation: MAXDB, Maximum sound pressure level; MINDB, Minimum sound pressure level; MEADB, Mean sound pressure level; RANDB,
Sound pressure level range; PHODB, Mean sound pressure level during voicing; MEAP, Mean pitch; PHOT, Phonation time; PEF, Peak expiratory
airflow; MEAF, Mean expiratory airflow; FVC, Expiratory volume

$ Wilcoxon signed rank test

*p<0.05
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Appendix 3-1. Results of Voicing efficiency threshold protocol (male)

Percentiles )
Measurement (male=15) mean+SD yal
25th 50th 75th
pre 84.49 + 5.09 80.59 84.97 86.05
MAXDB (dB) -1.022 0.307
post 85.93+4.19 83.70 84.83 86.80
pre 82.19+5.26 87.92 81.54 83.90
MEADB (dB) -1.193 0233
post 83.17+4.32 80.50 83.03 84.07
pre 82.20+5.26 78.92 81.54 83.91
PHODB (dB) -1.079 0.281
post 83.17+4.33 80.49 83.03 84.07
pre 144.83+ 37.13 119.02 136.96 154.68
MEAP (Hz) -0.341 0.733
post 140.95+ 27.68 116.38 133.68 152.35
pre 10.91+ 5.84 6.41 938 14.69
RANP (Hz) 0.000 1.00
post 25.86+ 58.62 5.46 8.23 14.22
pre 1.16+0.45 95 1.16 139
FET100 (s) -0.511 0.609
post 1.18+0.45 89 1.06 1.44
pre 11.09+3.29 936 1030 11.98
PAP (cmi,0) -0.227 0.820
post 11.10+ 3.44 830 9.13 15.40
pre 9.73+ 3.02 7.66 933 11.26
MPAP (cmi,0) -0.568 0.570
post 950+ 2.99 6.95 8.61 12.57
pre 0.38£0.13 28 38 50
PEF (Liters/s) -1.476 0.140
post 0.33+0.08 29 34 40
pre 030+ 0.12 20 31 35
TARF (Liters/s) -2.240 0.025*
post 0.23+0.08 15 26 30
pre 034+ 0.16 28 37 A7
FVC (Liters) -1.734 0.083
post 0.28+0.15 16 23 36
pre 0.29+0.11 20 30 35
MEPHO (Liters/s) -2.239 0.025%
post 0.22+0.08 14 25 30
pre 0.28+0.13 19 30 36
APOW (wats) 2442 0.015*
post 0.21£0.10 15 18 28
ARES pre 37.66+ 18.92 21.34 33.54 49.48
A -1.817 0.069
(cmH0, Liters/s) post 46.98+ 26.41 2638 38.51 73.25
pre 3841+ 19.29 21.76 34.20 50.46
AOHM (dyne sec/cm’) -1.817 0.069
post 4791+ 26.93 26.90 39.27 74.70
AEFF pre 180.93+ 259.36 39.65 9021 152.41
N -1.306 0.191
(pp.m., parts of million) post 210.05%217.40 93.45 142.40 196.91

Abbreviations: MAXDB, Maximum sound pressure level; MEADB, Mean sound pressure level; PHODB, Mean sound pressure level during voicing;
MEAP, Mean pitch; RANP, Pitch range; FET100, Expiratory airflow duration; PAP, Peak air pressure; MPAP, Mean peak air pressure; PEF, Peak expiratory
airflow; TARF, Target airflow; FVC, Expiratory volume; MEPHO, Mean airflow during voicing; APOW, Aerodynamic power; ARES, Aerodynamic

resistance; AOHM , Acoustic Ohms ; AEFF, Aerodynamic efficiency
$Wilcoxon signed rank test

#p<0.05
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Appendix 3-2. Results of Voicing efficiency threshold protocol (female)

Percentiles )
Measurement (female=24) mean+ SD Z )a
25th 50th 75th
pre 84.60+3.95 81.71 84.27 87.41
MAXDB (dB) -1214 0.225
post 83.41+£4.55 79.93 84.56 85.81
pre 81.49+3.62 79.47 81.52 83.16
MEADB (dB) -0.543 0.587
post 81.34+4.51 7778 81.76 83.70
pre 81.52+3.61 79.56 81.52 83.16
PHODB (dB) -0.571 0.568
post 81.34+4.51 77.79 81.76 83.0
pre 210.30+26.39 192.06 212.56 22746
MEAP (Hz) -1.743 0.081
post 218.07+ 18.35 203.20 218.62 22691
pre 37.37+59.22 10.56 13.55 18.64
RANP (Hz) -0.886 0.376
post 2720+ 41.25 8.49 1227 19.27
pre 1.12+0.38 85 1.04 135
FET100 (s) -1.829 0.067
post 1.26+0.31 1.08 1.30 1.45
pre 11.28+3.72 7.99 10.95 15.04
PAP (cmi,0) -2.686 0.007*
post 9.60+2.36 7.52 9.65 11.59
pre 9.84+3.43 6.95 9.72 13.39
MPAP (cmi,0) -1.915 0.055
post 8.76+2.29 7.06 8.51 10.44
pre 0.28+0.10 0.20 0.25 035
PEF (Liters/s) 3378 0.001%
post 0.20+ 0.07 0.17 021 0.24
pre 0.22+0.09 0.16 0.20 0.29
TARF (Liters/s) -3.246 0.001%
post 0.16+0.06 0.12 0.16 0.20
pre 0.26+0.18 0.15 0.23 034
FVC (Liters) -1511 0.131
post 0.20+0.08 0.15 0.20 0.26
pre 0.22+0.08 0.15 0.19 0.28
MEPHO (Liters/s) -3.217 0.001*
post 0.15+0.05 0.12 0.15 0.19
pre 0.22+0.14 0.12 0.17 0.27
APOW (watts) -2.857 0.004*
post 0.14+ 0.07 0.08 0.14 0.16
ARES pre 4922+ 25.48 26.72 44.58 57.98
A 2,114 0.034*
(cmH0, Liters/s) post 63.95+36.79 39.64 51.69 71.78
pre 50.19+ 25.99 2725 45.46 59.13
AOHM (dyne, sec/cm’) 2114 0.034*
post 65.21+37.52 40.42 52.71 73.20
AEFF pre 158.33+ 206.50 51.54 103.68 192.32
N 1771 0.076
(pp-m., parts of million) post 280.15+ 417.70 71.46 154.99 329.67

Abbreviations: MAXDB, Maximum sound pressure level; MEADB, Mean sound pressure level; PHODB, Mean sound pressure level during voicing;
MEAP, Mean pitch; RANP, Pitch range; FET100, Expiratory airflow duration; PAP, Peak air pressure; MPAP, Mean peak air pressure; PEF, Peak expiratory

airflow; TARF, Target airflow; FVC, Expiratory volume; MEPHO, Mean airflow during voicing; APOW, Aerodynamic power; ARES, Aerodynamic

resistance; AOHM , Acoustic Ohms ; AEFF, Aerodynamic efficiency
$Wilcoxon signed rank test

#p<0.05
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