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unilateral vocal fold paralysis. Unilateral vocal fold paralysis has various causes, including idio- Soon Young Kwon
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pathic, infection, stroke, neurologic condition, surgery and nerve invasion by cancer. To the
knowledge of the authors, there was no study on the relationship between the causes of vocal
cord paralysis and the outcome of injection laryngoplasty. Therefore, we tried to investigate the
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difference in the outcomes of injection laryngoplasty between vocal cord paralysis after surgery https://orcid.org/0000-0003-0874-2271
group and nerve invasion by cancer group.
Materials and Method A retrospective analysis was performed for 24 patients who under- This is an Open Access article distributed
went vocal cord injection due to unilateral vocal cord paralysis caused by surgery or nerve inva- under the terms of the Creative

ion b The objective quality of the voice was assessed by acoustic voice analysis with commons Attribution Non-Commercial
ston by C_anf:er' ) ) .lv qualtty VoIce w Y ustic vol YSIS Wi License (https://creativecommons.org/
the Multi-Dimensional Voice Program. licenses/by-nc/4.0) which permits
Results Both group showed an improvement of fundamental frequemcy (FO), jitter percent, unrestricted non-commercial use,

distribution, and reproduction in any
medium, provided the original work is
properly cited.

shimmer (percent), and noise to hearmonic ratio (NHR) after injection laryngoplasty. The vocal
cord paralysis due to nerve invasion group showed more improvement in both the mean and
median value of FO, shimmer percent and NHR than the vocal cord paralysis due to surgery
group, but there was not statistically significant.

Conclusion Our study did not show a statistically significant difference in outcome between
vocal cord paralysis due to cancer invasion group and surgery group, but statistically tendency
was suggested. The vocal cord paralysis due to nerve invasion group showed more improve-
ment in both the mean and median value of acoustic voice analysis than surgery group.

Keywords Laryngoplasty; Vocal cord paralysis; Recurrent laryngeal nerve.
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Table 1. Clinical characteristics of patients included in the study background and objectives

Iatrogenic Cancer nerve invasion
p-value
(n=15) (n=9)

Sex (male:female) 6:9 7:2 0.105% 13:11
Age 55.73%13.80 62.67+10.68 0.347* 58.33+12.94
Paralysis site (right:left) 5:10 0:9 0.118f 5:19
Material (hyaluronic acid:calcium hydroxilapatite) 14:1 6:3 0.1307 20:4
Follow-up voice lab interval (days) 147.9+60.6 118.5+40.0 0.238* 136.9+54.8

Data are presented as meanzstandard deviation or n. *Mann-Whitney U-test; "Fisher’s exact test

Table 2. Pre-injection voice evaluation results

Tatrogenic (n=15) Cancer nerve invasion (n=9) p-value Total (n=24)

FO (Hz) 205.87 [120.12-242.18] 149.26 [119.24-241.02] 0.558 193.49 [119.47-239.41]
Male (n=13) 116.707 [111.73-170.27] (n=6) 121.01 [119.24-165.37] (n=7) 0.628 120.12 [112.97-164.96]
Female (n=11) 229.89 [207.76-262.08] (n=9) 296.78 (n=2) 0.218 242.18 [209.66-262.34]

Jitter (%) 4.86 [4.19-7.91] 6.02 [4.31-17.15] 0.238 5.48 [4.16-9.93]

Shimmer (%) 8.19 [5.59-17.55] 9.88 [5.54-21.11] 0.726 8.71 [4.16-9.93]

NHR 0.19 [0.14-0.45] 0.25 [0.16-0.51] 0.558 0.20 [0.15-0.44]

Data are presented as median [Q1-Q3]. Mann-Whitney U-test. FO, fundamental frequency; NHR, noise harmonic ratio
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Fig. 1. Pre and post-voice evaluation for iatrogenic vocal fold paralysis group. Jitter, shimmer and, NHR significantly changed after injection
laryngoplasty (B-D). FO (A), jitter (B), shimmer (C), NHR (D). Boxes, the 25th and 75th percentiles; solid lines, median value; error bars, the
10th and 90th percentiles. Wilcoxon signed rank test. FO, fundamental frequency; NHR, noise harmonic ratio.
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Fig. 2. Pre and post-voice evaluation for vocal fold paralysis by cancer nerve invasion group. Jitter, shimmer and, NHR significantly changed
after injection laryngoplasty (B-D). FO (A), jitter (B), shimmer (C), NHR (D). Boxes, the 25th and 75th percentiles; solid lines, median value;
error bars, the 10th and 90th percentiles. Wilcoxon signed rank test. FO, fundamental frequency; NHR, noise harmonic ratio.
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Table 3. Difference of pre- and post-injection voice evaluation result

Total (n=24)

Tatrogenic (n=15) Cancer nerve invasion (n=9) p-value
FO (Hz) -10.08+34.38 -17.30+£29.57 0.953
(-7.34[-29.24- -0.17]) (-11.16 [-42.63-11.16])
Male (n=13) -5.44+40.32 -6.84122.97 >0.999
(-6.33 [-32.10-21.98]) (n=6) (1.80 [-24.80-2.77]) (n=7)
Female (n=11) -13.18+32.03 -53.88+£19.64 0.145
(-16.29 [-36.23— -2.70]) (n=9) -53.88 (n=2)
Jitter (%) 3.92+3.68 -6.60+6.94 0.446
(-3.87 [-5.24- -0.76]) (-3.87 [-10.81- -2.33])
Shimmer (%) -7.15x7.23 -7.37+5.53 0.599
(-4.49 [-14.96- -0.67]) (-7.14 [-12.68- -2.54])
NHR -0.14%0.16 -0.20%0.27 0.726

(-0.07 [-0.31- -0.02]) (-0.09 [-0.33- -0.03])

-12.79+32.19
(-9.25 [-37.31-2.33))
-6.20+30.69
(-6.20 [-22.68-6.54])
-20.58+33.62
(-27.23 [-43.21- -5.23))
-4.9245.17
(-3.87 [-5.51- -1.15])
-7.23%6.52
(-5.57 [-14.12- -1.49))
-0.16+0.21
(-0.69 [-0.30- -0.28])

Data are presented as meantstandard deviation (median [Q1-Q3]). Mann-Whitney U-test. FO, fundamental frequency; NHR, noise har-

monic ratio

o p=0.953 o) 5.000 A p=0.446
= 50000 E

£ g 0000

2 25.000 1 2

o T £ 5000

2 0000 g

S

= <9 -10.000 4

s g

L -25.000 4 IS

S l 5, -15.000 4

o e

8 -50.000 1 S

g 2 -20.000 4

& 75000 £ 25000

A Tatrogenic Cancer nerve invasion B Tatrogenic Cancer nerve invasion

z

g 5.000 - p=0.599 B 0.200 p=0.726
= Z

g 0000 § 0000 T T

g -5.000 £ -0.200 1

£ 2 1

S -10.000 A e -0.400

) =

: I |

& -15.000 1 g -0.6001

=N e
“‘5 =}

g -20.000 - 8 -0.8001
£ -25.000 - £ 1000

A v . = . .

C Iatrogenic Cancer nerve invasion D Tatrogenic Cancer nerve invasion

Fig. 3. Difference of pre- and post-injection voice evaluation results. FO (A), jitter (B), shimmer (C), NHR (D). Boxes, the 25th and 75th per-
centiles; solid lines, median value; error bars, the 10th and 90th percentiles. FO, fundamental frequency; NHR, noise harmonic ratio.
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