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The Effect of An Increase of Closed Quotient on Improvement of
Voice Quality after Type I Thyroplasty in Patients with
Unilateral Vocal Cord Paralysis

Han Su Kim!, Seung Hee Choi’, Jae-Yol Lim? and Hong-Shik Choi’

'Department of Otolaryngology, Ewha Womans University, Seoul, and 2Department of Otorhinolaryngology,
The institute of Logopedics & Phoniatrics, Yonsei University College of Medicine, Seoul, Korea

Purpose : To assess perceptual, acoustic and aerodynamic measure of voice quality in patients with unilateral vocal cord pa-
ralysis before and after type I thyroplasty.

Methods : The clinical records of patients operated type I thyroplasty in the Departement of otorhinolaryngology, Yongdong
Severance hospital from November 2001 to November 2003 were reviewed. All patients underwent a vocal function evaluation
including perceptual, acoustic and acrodynamic measures of voice preoperative and on 60™ postoperative day. The perceptual and
acoustic measures were obtained form recording of patients’ reading a ‘Sanchak’ passage. The perceptual evaluation was perfor-
med by 2 speech pathologists using a 4-point rating scale. Acoustic parameters (voice range profile low (RAL), voice range pro-
file high(RAH), average fundamental frequency (AFx), closed quotient, harmonic to noise ratio, jitter and shimmer) were
investigated by Lx speech studio. Mean flow rate (MFR) , subglottic pressure (Psub) and intensity were measured using the Pho-
natory function analyzer. The maximum phonation time was also measured. The data were statistically analyzed. A paired t-test
(p< .01) was used to compare preoperative and postoperative results. And multiple regression test was used to find which para-
meter was most correlated to improvement of postoperative voice quality.

Results : Among aerodynamic parameters, Psub (88.11mmH,0—58.7mmH,0), MPT (7.87sec—12.53sec) , MFR (359.8ml/
sec—161.06ml/sec) were statistically improved. AFx(205.5Hz—163.27Hz), AQx{23.9%—48.3%), RAL, RAH. Jitter and
shimmer were improved. In multiple regression test, AFx and AQx was noted as the two most correlated parameters to impro-
vement of postoperative breathiness. But general grade of voice quality was more correlated to Psub and shimmer.

Conclusion : Vocal fold medialization procedures effectively reduce glottic gap. Increasing of contact area of both vocal folds
induced improvement in aerodynamic parameters and leaded stabilizing of vocal fold vibration. That effect results in impro-
vement in acoustic parameters (shimmer, jitter, signal-to-noise ratio, voice range profile) and voice quality.

KEY WORDS : Voice quality - Type I thyroplasty - Closed quotient.
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Table 1. Pre/postoperafive mean and standard deviation of
acoustic parameters of unilateral vocal cord pailsy patients with
medialization procedure (N=21)

Preop. Postop. p-vaiue
RAL (Hz) 154.71+£43.47 128.48:+34.49 .004
RAH(Hz) 310.86 +54.04 291.00+62.03 244
Afx(Hz) 205.05+68.30 163.27 £42.09 .000
SDFx (Hz) 25.00+36.37 219+ 1.91 010
AQx(%) 23.87+17.59 4829+ 8.43 .000
SDQx (%) 2021 3.29 081+ 173 167
Jitter (%) 17.04+23.12 151+ 217 .007
Shimmer (%) 23.93+21.48 11.06+10.80 .018

RAL : voice range profile low, RAH : voice range profile high,
AFx : average fundamental frequency, SDFx : standard deviati-
on of fundamental frequency, AQx : average closed quotients,
SDQXx : standard deviation of closed quotient, HNR : harmonic
to noise ratio
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Table 2. Pre/postoperative mean and standard deviation of ae-

rodynamic parameters of unilateral vocal cord palsy patients
with mediatization (N=21)

Preop. Postop. p-value
Intensity (adB) 6784+ 788 7055+ 481 170
MFR (mi/sec) 369.771222.01  161.06x75.64 .000
Psub (mmH0) 88.11+ 5523 58.73+=19.76 .008
MPT (sec) 787+ A58 1253+ 4.47 001

MFR : Mean flow rate, Psub : subglottic pressure, MPT : maximurn
phonation time
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Fig. 1. Preoperative and postoperative mean values of the fun-
damental frequency. All postoperative values were lowered after
redialization thyroplasty but the voice range profile (VRP) was
widened.
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Fig. 3. Parameters correlated to im- 8
provement of general voice quali- &
ty (G). In multiple regression test, 6 7
Psub and shimmer was noted as 4 gl
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Fig. 4. Parameters correlated to im-
provement of breathiness (B). In
multiple regression fest, AFx and
AQx was noted as the two most
correlated parameters to improve- | 00 Jo o a
ment of postoperative breathine-

ss. The correlation rate of AFx with 2 100 120 140 160
improvement of breathiness was AFX2
0.491 and that of AQx was —-0.523.
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