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Background and Objectives Previous studies have suggested the usefulness and impor-
tance of postoperative voice therapy, for which there are indirect and direct methods. The aim
of this study was to evaluate the efficacy of treatment according to different voice therapy
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Subjects and Method Patients with vocal polyp were divided into three groups. Group 1 re-
ceived direct voice therapy after phonomicrosurgery and Group 2 indirect voice therapy after
phonomicrosurgery. Group 3 did not receive any voice therapy.
Results Perceptual, acoustic, aerodynamic voice outcome parameters differed significantly
between pre and post-operative treatments. In almost all of the voice analysis, Group 1, who
underwent direct voice therapy, improved more significantly compared with Group 2 and 3.
Conclusion Postoperative voice therapy following phonomicrosurgery may be an effective
adjuvant treatment in patients with vocal polyps. In particular, direct voice therapy can be effec-
tive for improving postoperative voice outcome.
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S
Grade, Rough, Breathyoll Al &F0|¥l4s &
HYtH(Table 2). 254 AAMET Gl jitter,
shimmer, NHROJA =& & F2lst T4 E B3Oy G2=
jitter, NHROA -2J5t 2}o| & H.9). 0™ G3+= jittero| At &
oJgt 2}ol 5 B H(Table 3). VRP HAMAT} G2 maximum
pitch, minimum pitcho|A & A2 {23 H3lE B
AE G2= Folgt ZpolE HolA] ¢F%Fal G3+ minimum

pitcho A9F §-2]3t 2}o]E HITh maximum loudness2}t

Table 1. Demographics of the patients and comparison of preoperative parameters between three groups

Gl (n=44) G2 (n=42) G3 (n=44) p value
Gender 0.970
Male 23 22 22
Female 21 20 22
Mean age 41.73+£10.42 44.05+8.78 43.00£9.25 0.528
Grade 2.71£0.55 2.67+0.48 2.61+0.49 0.703
Roughness 2.05+0.89 2.19+0.74 2.25+0.65 0.440
Breathiness 2.14+0.80 2.19+0.77 2.18+0.76 0.941
Jitter 2.94+1.73 3.18+1.77 3.27+1.66 0.637
Shimmer 7.36+4.04 7.32+4.38 7.28+2.37 0.994
NHR 0.21+0.09 0.22+0.22 0.21+0.26 0.965
Maximum pitch 295.77£71.96 305.87£99.90 299.58+86.25 0.862
Minimum pitch 139.50+31.03 134.49+37.66 141.37£37.66 0.625
Maximum loudness 95.41+7.60 97.79+9.51 95.75+5.59 0.308
Minimum loudness 74.57 +9.83 77.23+9.25 73.80+11.36 0.266
MFR 233.73+£63.68 235.00+54.29 235.00+75.00 0.975
MPT 10.57 +4.33 10.68+3.78 10.66+4.04 0.991
Psub 16.98+6.78 15.72+4.26 15.94+4.87 0.516
VHI-functional 11.43+£4.29 11.38+5.20 12.09+5.05 0.749
VHI-physical 21.09+6.48 22.38+7.06 22.32+7.32 0.622
VHl-emotional 8.46+5.25 10.29£5.98 11.07x£7.97 0.159

G1: group who was treated with direct voice therapy, G2: group with indirect voice therapy, G3: group without any postopera-
five voice therapy, NHR: noise to harmonic ratfio, MFR: maximum airflow rate, MPT: maximum phonation time, Psub: subglotftal pres-

sure, VHI: voice handicap index
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minimum loudness= Al At Lol A F-2]3k Z}o]& Ho]
A FQkTH(Table 4). 71984 AAMER, 2E HdolA
MPT, Psub®| & & 93t 2fol& H¥ o MFR Gl
o ATk f-oJ3k 2pol 5 HTHTable 5). &7 A4 Al

Table 2. Perceptual analysis before and after surgery

Parameter Groups Preoperative Postoperative p value
Grade Gl 2.71+0.55 0.64+0.72 <0.001*
G2 2.67+0.48 0.88+0.83 <0.001*
G3 2.61+0.49 0.91+0.64 <0.001*
Roughness Gl 2.05+0.89 0.32+£0.52 <0.001*
G2 2.19+0.74 0.62+0.83 <0.001*
G3 2.25+0.65 0.52+0.59 <0.001*
Breathiness Gl 2.14£0.80 0.55+0.73 <0.001*
G2 2.19+0.77 0.64+0.76 <0.001*
G3 2.18+0.76 0.80+0.70 <0.001*

xp<0.001. G1: group with was freated with direct voice thero-
py, G2: group with indirect voice therapy, G3: group without
any postoperative voice therapy

Table 3. Acoustic analysis before and after surgery

Parameter Groups Preoperative Postoperative p value
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Table 5. Aerodynamic analysis before and after surgery

Jitter Gl 2.94+1.73 1.60+3.18 0.035*
G2 3.18+1.77 1.35+£1.93 <0.001t
G3 3.27+1.66 1.33+0.20 <0.001t
Shimmer Gl 7.36+4.04 2.92+1.44 <0.001t
G2 7.32+4.38 5.79+2.22 0.053
G3 7.28+2.37 7.00+2.44 0.408
NHR Gl 0.21+£0.09 0.14+0.09 0.001*
G2 0.22+0.22 0.13+0.09 0.025*
G3 0.21+0.26 0.15+0.05 0.178

%0 <0.05, 1p <0.001. G1: group who was treated with direct
voice therapy, G2: group with indirect voice therapy, G3:
group without any postoperative voice therapy, NHR: noise to
harmonic ratio

Table 4. Voice range profile analysis before and after surgery

Parameter Groups Preoperative Postoperative p value
MFR Gl 233.73+63.68 168.41+£71.17 <0.001t
G2  235.00£54.29 218.33+88.01 0.254
G3  235.00+75.00 220.68+77.35  0.338
MPT Gl 10.57 +4.33 19.67£19.33  0.002*
G2 10.68+3.78 13.23+3.41 0.002*
G3 10.66+4.04 15.53+522  <0.001t
Psub Gl 16.98+6.78 10.52+3.85  <0.001t
G2 15.72+£4.26 11.20£4.04  <0.001t
G3 15.94+4.87 11.35+5.32  <0.001t

%0 <0.05, 10 <0.001. G1: group who was treated with direct
voice therapy, G2: group with indirect voice therapy, G3:
group without any postoperative voice therapy, MFR: maxi-
mum airflow rate, MPT: maximum phonation time, Psub: sub-

Parameter Groups Preoperative Postoperative p value glottal pressure
Maximum Gl 295.77+71.96 474.19+101.16 <0.001t
pitch G2  305.87+99.90 324.54+80.74 0.096 Table 6. Voice handicap index analysis before and after surgery
G3 299.58+86.25 308.23+71.98 0.289 Parameter Groups Preoperative Postoperative p value
Minimum Gl 139.50+£31.03 120.92+28.35 <0.001* Functional Gl 11.43+4.29 291+7.44  <0.001*
pitch G2 134.49+37.66 12580+34.69  0.096 G2 11384520  526+828  <0.001*
G3 141.37 +37.66 133.33+£34.92 0.042* G3 12.09+5.05 3.86+7.24  <0.001*
Maximum Gl 95.41+7.60 95.21+£3.31 0.847 Physical Gl 21.09+6.48 498+7.54  <0.001*
loudness G2 97.79+9.51 97.00+7.89 0.558 G2 22.38+7.06 11.33£10.98 <0.001*
G3 95.75+5.59 95.00+4.10 0.404 G3 22.32+7.32  20.80+6.89 0.152
Minimum Gl 74.57+9.83 72.71£6.90 0.176 Emotional Gl 8.46+5.25 2.61+£6.62  <0.001*
loudness G2 77.23+£9.25 75.02+8.41 0.118 G2 10.29+£5.98 3.19+9.37  <0.001*
G3 73.80+£11.36 71.23+3.88 0.107 G3 11.07+7.97 3.52+7.18  <0.001*
%0 <0.05, 1p<0.001. G1: group who was treated with direct %0 <0.001. G1: group who was treated with direct voice thero-

voice therapy, G2: group with indirect voice therapy, G3:

group without any postoperative voice therapy

py, G2: group with indirect voice therapy, G3: group without
any postoperative voice therapy
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Table 7. Comparison of postoperative parameters between three groups

G1 (n=44) G2 (n=42) G3 (n=44) p value
Grade 0.64+0.72 0.88+0.83 0.91£0.64 0.164
Roughness 0.32+0.52 0.62+0.83 0.52+0.59 0.096
Breathiness 0.55+0.73 0.64+0.76 0.80+0.70 0.273
Jitter 1.60£3.18 1.35£1.93 1.33+£0.20 0.624
Shimmer 2.91+1.44 5.79+222 7.00+2.44 <0.001t
NHR 0.14£0.09 0.13£0.09 0.15+£0.05 0.485
Maximum pitch 474.19+101.16 324.54+80.74 308.23+71.98 <0.001t
Minimum pitch 120.92+28.35 125.80+34.69 133.33+34.92 0.206
Maximum loudness 95.21+£6.61 97.00+7.89 95.00+4.10 0.284
Minimum loudness 72.71+6.90 75.02+8.41 71.23+3.88 0.031*
MFR 168.41+71.17 218.33+88.01 220.68+77.35 0.003*
MPT 19.67+19.33 13.23£3.41 15.53+£5.22 0.040*
Psub 10.52+3.85 11.20+4.04 11.35+£5.32 0.652
VHI-functional 2.91+£7.44 5.26+8.28 3.86+£7.24 0.362
VHI-physical 4.98+7.54 11.33+£10.98 20.80+6.89 <0.001t
VHI-emotional 2.61+6.62 3.19+7.37 3.52+7.18 0.837

%0 <0.05, 1p<0.001. NHR: noise to harmonic ratio, MFR: maximum airflow rate, MPT: maximum phonation time, Psub: subglottal
pressure, VHI: voice handicap index
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