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Abstract: [ Objective] This study aims to explore the therapeutic effect of voice therapy combined with neuromuscular
electrical stimulation (voice—physical therapy) on patients with postoperative vocal cord paralysis. [ Methods] Totally 42
patients diagnosed with postoperative vocal cord paralysis from November 1, 2018 to December 31, 2019 in our center
were included in this study. These patients were divided into different sub—groups according to their age, sex, surgical
procedure, preservation of recurrent laryngeal nerve and intervention timing. Voice handicap index (VHI), maximum pho-
nation time (MPT) and vocal cord mobility were investigated before and after one—month voice—physical therapy. T—test
was used to evaluate the variation of these factors, with SPSS 22.0. The correlation between the effect of this therapy and
age, gender, surgical procedure, preservation of recurrent laryngeal nerve and intervention timing was further investigated
with subgroup analyses.[ Results] Voice—physical therapy could significantly reduce the scores of functional (11.78+3.06,
P<0.001) , physical (9.9+2.8, P<0.001) and emotional sections (9.7+3.13, P<0.001) in the VHI scale. It could also
prolong the MPT (5.62+3.88, P<0.001), and significantly improve vocal cord closure (Z =5.62, P<0.001). No significant

differences of therapeutic effect were found among different subgroups of age, gender, surgical procedure, preservation of
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recurrent laryngeal nerve and intervention timing.[ Conclusions] Voice—physical therapy promotes the recovery of postoper-

ative vocal cord paralysis. This effect exists regardless of different intervention timing, age, gender, surgical procedures

and status of preservation of recurrent laryngeal nerve.
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Table 1 Effect of voice—physical therapy on patients with postoperative recurrent laryngeal nerve damage (x +s)
VHI MPT/s
Characteristics N o Before  After treat- Before  After treat-
patients (%) p P
treatment ment treatment ment
Total 42 74.0£22.7 4224229 8.02 <0.001 59+43 11.5¢69  -6.51 <0.001
Age
<45 30(71.4)  75.5£19.1 46.4+21.9 7.66 <0.001 6.0+4.2 11.5£7.3 -4.86 <0.001
>45 12(28.6)  70.3+30.5 31.9+22.9 3.77 0.003 55+4.7 11.6£59  -5.06 <0.001
Sex
Male 14(33.3)  73.6x17.6 50.1£22.5 5.17 <0.001 3.5¢1.9 9.1+8.0 -3.02 0.01
Female 28(66.7)  74.2+25.1 38.3+22.4 6.67 <0.001 7.1£4.7 12.7+¢6.0  -6.03 <0.001
Surgical procedure
Total thyroidectomy 22(52.4)  74.2+22.6 42.9+20.0 5.68 <0.001 5.6£52 10.5+64  -6.13 <0.001
Lobectomy 18(42.9)  73.3x24.6 40.0+25.4 5.62 <0.001 5.9+3.3 12.847.5 -4.04 0.001
Others 2(4.7) 78.5+4.9  55.0+41.0 1) 8.0+1.4 10.5+7.8 D 1)
Preservation of RLN
Intact 26(61.9)  72.9+20.1 38.9+22.3 6.52 <0.001 7.2+4.2 14.0+69  -5.54 <0.001
Sutured after Transected 5(11.9)  67.6+38.8 42.0+14.2 D 1 2.4+33  6.4+3.5 1)
Transected 4(9.5) 74.5+27.1 61.5+7.0 1) 2.8+1.0 5.3%2.2 D 1)
Unknown 7(16.7)  82.4+18.3 43.7+32.4 5.53 0.001 5.3+4.5 9357 -2.65 0.038
Intervention timing
<1 month 28(67) 60.3+21.8 42.6+18.5 5.77 <0.001 5.8+4.2 11.7£7.2  -5.06 <0.001
> 1 month 14(33) 85.4+20.7 41.4+30.7 6.27 <0.001 6.1:t4.6  11.16.5 -4.45 <0.001

VHI: voice handicap index; MPT : maximum phonation time; RLN: recurrent laryngeal nerve. 1) : Analyses could not be car-

ried out because of lack of cases.
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Table 2 Vocal cord mobility before and after voice—

physical therapy
Vocal Vocal Vocal
No. of cord cord cord
Groups . - o -
patients mobility mobility mobility
Grade 1 Grade2 Grade 3
Before treatment 42 41 1 0
After treatment 42 4 25 13

VHI: voice handicap index; MPT: maximum phona-

tion time; RLN: recurrent laryngeal nerve.
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Table 3 Vocal cord mobility improvement after voice—physical therapy
No. of Further
Index ) ) ) No improvement ~ Improved by 1~ Improved by 2 A P
patients impaired
Vocal cord mobility 42 0 4 26 12 -5.62"”  <0.001

"TImprovement of vocal cord mobility after the treatment was analysed with two—sample Wilcoxon rank—sum test
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Table4 Subgroup analysis of therapeutic effect of voice—physical therapy M(P i~ P,;)
Characteristics VHI improvement Z P MPT improvement/s Z P
Agelyears -1.10 0.27 -1.00 0.31
<45 30.0(17.5~41.0) 4.5(1.0~8.0)
>45 42.0(10.0~64.3) 7.0(1.3~9.8)
Sex -1.47 0.14 -0.51 0.61
Male 22.0(12.0~38.5) 3.5(0.0~9.3)
Female 37.5(16.5~54.8) 6.0(1.3~8.8)
Surgical procedure -0.39 0.69 -0.41 0.68
Total thyroidectomy 29.0(15.3~45.0) 5.0(1.8~8.0)
Lobectomy 36.0(16.8~42.8) 6.0(0.8~9.3)
Preservation of RLN -0.16 0.87 -0.97 0.33
Intact 32.0(15.3~48.0) 6.5(1.8~10.0)
Sutured after transected 37.0(-1.0~46.5) 3.0(0.5~8.0)
Intervention timing -2.07 0.04 -0.25 0.80
<1 month 26.0(13.8~40.3) 5.5(1.0~9.0)
> 1 month 42.0(19.8~58.8) 6.5(0.0~8.3)

Patients with postoperative recurrent laryngeal nerve damage were categorized by age, sex, surgical procedure, preservation

of RLN and intervention timing. VHI and MPT improvement between different subgroups was analysed with two—sample Mann—

Whitney U test.
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