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Comparison of Pre and Post-operational Phonatory Aerodynamic Parameters
in Vocal Polyp and Vocal Cord Palsy Patients

Dahye Lee', Jaeock Kim’, JaeKoon Oh’ and Hong-Shik Choi'

'Department of Otorhinolaryngology, Gangnam Severance Hospital, Yonsei University College of Medicine,
Institute of Logopedics and Phoniatrics, Seoul; and
’Graduate School of Education, Kangnam University, Major in Speech Pathology Education, Seoul; and
BOAZ Ear, Nose & Throat Clinic, Seoul, Korea

Background and Objectives : Aerodynamic analysis is an examination which provides information regarding various vocal-

ization measures indicating laryngeal efficiency. Voice evaluation using such examination must be capable of distinguishing

between normal to abnormal voice. It also observes variables on aerodynamic characteristics by gender in regards to patients

of vocal disorders, especially of vocal cord paralysis and vocal polyp, and compares the conditions before and after surgery.

This paper therefore, seeks to build a framework for establishing standard levels of acrodynamical characteristic on vocal dis-

orders. Subjects and Methods :

The study was intended for a total number of 20 patients with vocal polyp or unilateral vocal

cord paralysis. Those with the vocal polyp underwent laryngomycroscopy surgery and the vocal cord paralysis, vocal fold injec-

tion using Restylane. Aerodynamic analysis fulfilled the Maximum sustained Phonation (MXPH) and Voicing Efficiency

(VOEF) by using PAS Model 6600 (KayPENTAX, USA). Results :

In MXPH, increase in PHOT were evident with vocal pol-

yp after surgery. As for patients with vocal cord paralysis, MAXDB, MEADB, DHODB, PHOT all have increased and MEAP,
PEF, MEAF decreased after surgery. In VOEEF, patients with vocal cord paralysis who underwent surgery showed increase in
MAXDB, MEADB, DHODB, FET100, ARES, but decreases in PEF, TARF. Conclusion : Overall, it can be concluded that pa-
tients with the vocal polyp and vocal cord paralysis seemed to get closer to the normal values after than before surgery in ma-

jority of measures. This confirms that the function of their vocal cord has improved nearly to normality through operations.

KEY WORDOS : Vocal cord palsy - Vocal polyp - Phonatory aecrodynamic.
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Ajuie] A= o HET 25 Fol MAXDB(t=-2.19,
p=.03), MEADB({=-2.08, p=.04), DHODB(=-2.06, p=.04),
PHOT(t=-3.07, p=.01)7} &7}3}932, MEAP(t=1.05, p=.02),
PEF(t=2.48, p=.02), MEAF(t=2.44, p=.02)= #43}ldct
(Table 2).
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Table 1. Difference of aerodynamic parameters in MXPH by vocal polyp pre and post-operation

. Pre-operation Post-operation
MXPH Unit 1 P
M (SD) Range M (SD) Range
MAXDB dB 83.50 (3.69) 39.20-73.61 84.15(4.02) 77.10—90.66 -0.53 0.59
MINDB dB 61.37 (8.27) 39.61-74.42 64.93 (7.41) 43.95-78.21 —1.43 0.16
MEADB dB 78.78 (3.22) 72.43-85.10 79.97 (3.56) 73.32—-86.82 -1.10 0.27
RANDB dB 22.12(9.69) 8.69—-48.92 19.30 (8.22) 8.82-43.12 -0.09 0.32
DHODB dB 79.07 (3.43) 72.46—85.52 80.07 (3.62) 73.46—87.18 -0.91 0.36
MEAP Hz 155.99 (40.82) 98.62—222.97 154.05 (44.68) 92.99-227.18 0.14 0.87
PHOT sec 9.94(2.94) 6.49-16.68 13.36 (5.54) 4.77-29.70 —2.43 0.02
PEF Liters/sec 0.26 (0.16) 0.03-0.59 0.18 (0.11) 0.04-0.34 1.84 0.73
MEAF Liters/sec 0.15(0.07) 0.01-0.33 0.10 (0.06) 0.03-0.25 2.15 0.38
FVC Liters 1.61(0.90) 0.11-3.32 1.46 (1.16) 0.27-3.88 0.48 0.63
MXPH : maximum phonation time, M : mean, SD : standard deviation, MAXDB : Maximum SPL, MINDB : Minimum SPL, MEADB :
Mean SPL, RANDB : SPL Range, DHODB : Mean SPL during Voicing, MEAP : Mean Pitch, PHOT : Phonation time, PEF : Peak Expira-
tory Airflow, MEAF . Mean Expiratory Airflow, FVC : Expiratory Volume
Table 2. Difference of aerodynamic parameters in MXPH by VCP pre and post-operation
. Pre-operation Post-operation
MXPH Unit f P
M (SD) Range M (SD) Range
MAXDB dB 79.44 (4.46) 70.70—87.85 82.47 (4.26) 75.80—90.54 -2.19 0.03
MINDB dB 57.09 (5.98) 47.16—68.20 61.13 (7.84) 44.75-75.42 -1.83 0.07
MEADB dB 73.48 (5.52) 62.70—81.58 76.99 (5.09) 67.01-87.57 —2.08 0.04
RANDB dB 22.35 (7.46) 2.80—37.05 21.37 (7.09) 13.38—32.05 0.42 0.06
DHODB dB 73.79 (5.58) 65.72-82.71 77.24 (4.96) 67.16—87.59 —2.06 0.04
MEAP Hz 177.61 (39.76) 115.48—-239.44 164.99 (35.97) 89.40—223.73 1.05 0.02
PHOT sec 4.40 (4.43) 0.10-10.15 9.12 (5.25) 2.01-20.02 -3.07 0.01
PEF Liters/sec 0.48 (0.46) 0.05-1.78 0.21 (0.13) 0.07-0.53 2.48 0.02
MEAF Liters/sec 0.32 (0.31) 0.03-1.15 0.13 (0.11) 0.02-0.47 2.44 0.02
FVC Liters 1.00 (0.88) 0.10-3.03 1.16 (0.95) 0.14-3.08 —0.56 0.57

MXPH : maximum phonation fime, M : mean, SD :

standard deviation, MAXDB : Maximum SPL, MINDB : Minimum SPL, MEADB :

Mean SPL, RANDB : SPL Range, DHODB : Mean SPL during Voicing, MEAP : Mean Pitch, PHOT : Phonation time, PEF : Peak Expira-
tory Airfflow, MEAF . Mean Expiratory Airflow, FVC : Expiratory Volume
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Table 3. Difference of aerodynamic parameters in VOEF by vocal polyp pre and post-operation

Pre-operation

Post-operation

VOEF Unit t P
M (SD) Range M (SD) Range

MAXDB dB 83.51 (3.81) 78.77-90.10 84.22 (3.85) 75.98-91.57 -0.58 0.56
MEADB dB 81.28 (3.90) 73.64-87.73 82.17 (3.78) 74.67-89.42 -0.73 0.46
DHODB dB 81.27 (3.90) 73.77-87.73 82.09 (3.58) 74.67-87.88 -0.69 0.49
MEAP Hz 154.70 (39.91) 104.17-220.23 155.14 (42.76) 97.83-217.18 -0.03 0.97
RANP Hz 9.64 (8.88) 1.71-40.69 7.34 (7.04) 2.33-11.84 0.91 0.36
FET100 sec 0.88 (0.23) 0.53—1.51 0.99 (0.21) 0.61-1.28 -1.58 0.12
RAP cm H20 7.94 (2.09) 5.04-12.25 6.93 (1.82) 3.95-10.57 1.62 0.11
MPAP cm Hz0 6.91 (1.74) 4.76-11.00 0.06 (1.78) 3.13-9.95 1.52 0.13
PEF Liters/sec 0.20 (0.15) 0.03-0.46 0.15(0.11) 0.01-0.55 1.09 0.28
TARF Liters/sec 0.16 (0.12) 0.01-0.50 0.12 (0.10) 0.01-0.48 1.02 0.31
FVC Liters 0.14 (0.10) 0.01-0.35 0.12 (0.11) 0.01-0.53 0.36 0.72
MFPHO Liters/sec 0.17 (0.12) 0.01-0.49 0.12 (0.10) 0.01-0.47 1.33 0.19
APOW watts 0.12 (0.11) 0.02-0.44 0.07 (0.07) 0.01-0.35 1.34 0.18
ARES dyne-sec/cm® 90.99 (104.55) 17.78—402.78 89.72 (88.21) 15.48-220.05 0.04 0.96
AEFF p.p.M 577.33 (1278.43) 46.72-5916.93  664.68 (684.21) 156.61-2762.15 -0.26 0.78

VOEF : voicing efficiency, M : mean, SD : standard deviation, MAXDB : Maximum SPL, MEADB : Mean SPL, DHODB : Mean SPL

during Voicing, MEAP : Mean Pitch, RANP : Pitch Range, FET10

. Expiratory Airflow Duration, RAP @ Peak Air Pressure, MPAP

Mean Peak Air Pressure, PEF : Peak Expiratory Airflow, TARF : Target Airflow, FVC : Expiratory Volume, MFPHO : Mean Airflow During
Voicing, APOW : Aerodynamic Power, ARES : Aerodynamic Resistance, AEFF . Aerodynamic Efficiency, p.p.m : parts per million

Table 4. Difference of aerodynamic parameters in VOEF by VCP pre and post-operation

Pre-operation

Post-operation

VOEF unit M (SD) Range M (SD) Range ! P
MAXDB  dB 79.52 (5.19) 73.24-89.36 82.82 (4.70) 74.83-91.17 -2.10 0.04
MEADB  dB 76.40 (6.00) 65.10-88.36 80.19 (4.74) 70.71-89.34 -2.21 0.03
DHODB  dB 76.40 (6.01) 65.08—88.36 80.68 (5.08) 74.10—-89.34 —2.43 0.02
MEAP Hz 173.95 (49.24) 90.94-258.33 173.82 (37.53) 103.42-236.38 0.01 0.99
RANP Hz 48.58 (60.83) 3.88—208.40 29.55 (41.62) 4.84-140.34 1.15 0.25
FETI00  sec 0.76 (0.26) 0.46—1.19 0.97 (0.26) 0.63—1.47 —2.54 0.01
RAP cm H:0 8.92 (4.10) 2.86—17.35 8.49 (2.73) 4.47-1476 0.39 0.69
MPAP cm H:0 7.87 (3.77) 2.71-15.62 7.60 (2.62) 3.88—-13.70 0.25 0.79
PEF Liters/sec 0.45 (0.43) 0.04-1.43 0.21 (0.21) 0.02-1.00 2.18 0.03
TARF Liters/sec 0.35 (0.33) 0.03-1.17 0.17 (0.18) 0.02-0.86 2.09 0.04
FVC Liters 0.26 (0.24) 0.03-0.87 0.17 (0.17) 0.02-0.73 1.35 0.18
MFPHO Liters/sec 0.34 (0.32) 0.03-1.11 0.33 (0.74) 0.02—-3.40 0.04 0.96
APOW  watts 0.32 (0.41) 0.01-1.75 0.14 (0.21) 0.01-1.02 1.71 0.09
ARES dyne-sec/cm’® 54.83 (54.28) 3.98-185.86 128.75 (147.94) 13.91-423.34 -2.09 0.04
AEFF p.p.M 249.83 (469.71) 2.74-1811.64 540.56 (935.64) 24.64—4022.11 —-1.24 0.22

VOEF : voicing efficiency, M : mean, SD : standard deviation, MAXDB : Maximum SPL, MEADB : Mean SPL, DHODB : Mean SPL dur-
ing Voicing, MEAP : Mean Pitch, RANP : Pitch Range, FET10 : Expiratory Airflow Duration, RAP : Peak Air Pressure, MPAP . Mean
Peak Air Pressure, PEF : Peak Expiratory Airflow, TARF : Target Airflow, FVC : Expiratory Volume, MFPHO : Mean Airflow During Voic-
ing, APOW : Aerodynamic Power, ARES : Aerodynamic Resistance, AEFF . Aerodynamic Efficiency, p.p.m : parts per million
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