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Laryngeal Findings and Phonetic Characteristics in Prelingually Deaf Patients

Seong-Tae Kim, MS", Tae-Hyun Yoon, MD', Sang Yoon Kim, MD',
Seung-Ho Choi, MD' and Soon Yuhl Nam, MD'

'Department of Orolaryngology, Asan Medical Center, University of Ulsan College of Medicine, Seoul.” and
*Graduate Department of Rehabilitation Science, Daegu University, Daegu, Korea

Background and Objectives : -

There are few studies reported that specifically examine the laryngeal function in patients with

profound hearing loss or deafness. This study was designed to examine videostroboscopic findings and phonetic characteristics in
adult patients with prelingually deaf. Materials and Method : Sixteen patients (seven males, nine females) diagnosed as prelin-
gually deaf aged from 19 to 54 years, and were compared with a 20 normal control group with no laryngeal pathology and normal
hearing group. Videostroboscopic evaluations were rated by experienced judges on various parameters describing the structure
and function of the laryngeal mechanism during comfortable pitch and loudness phonations. Acoustic analysis test were done,
and a nasalance test performed to measure rabbit, baby, and mother passage. CSL were measured to determine the first and two
formant frequencies of vowels /a/, /i/, /u/. Statistical analysis was done using Mann-Whitney U or Wilcoxon signed ranks test.
Results : Videostroboscopic findings showed phase symmetry but significantly more occurrences decrement in the amplitude of
vibration, mucosal wave, irregularity of the vibration and increased glottal gap size during the closed phase of phonation. In addi-
tion, group of prelingually deaf patients were observed to have significantly more occurrences of abnormal supraglottic activities
during phonation. The percentage of shimmer in the group of prelingually deaf patients were higher than in the control group.
Characteristics of vowels were lower of the second formant of the vowel /i/. Nasalance in prelingually deaf patients showed normal
nasality for all passages. Conclusion © Prelingually deaf patients show stroboscopic abnormal findings without any mucosal lesion,
suggesting that they have considerable functional voice disorder. We suggest that prelingually deaf adults should perform vocal
training for normalized laryngeal function after cochlear implantation.

KEY WORDS : Videostroboscopic findings -
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Table 1. Videostroboscopic findings in prelingually deaf males
Prelingually deaf adults (h=7) Control (n=10)
Parameter o]
Mean+SD Mean=SD
Symmetry 1.00 +0.82 0.30 +£0.48 0.09
Periodicity 1.86 +0.69 0.20+0.42 0.00*
Glottal closure 1.43+0.79 0.40£0.52 0.01*
Amplitude (R/L) 1.57/1.71 £20.54/0.49 0.30/0.20 £0.48/0.42 0.00%/0.00*
Wave (R/L) 1.43/1.43+0.54/0.54 0.50/0.50 £0.53/0.53 0.01*/0.01*
FVF 0.86 =0.69 0.00 £0.00 0.01*
A-P 1.43£0.79 0.40 £0.52 0.02*
* 1 p<0.05, Mann-Whitney or Wilcoxon test, FVF : false vocal fold compression, A-P : anterior-posterior compression
Table 2. Videostroboscopic findings in prelingually deaf females
Prelingually deaf adults (n=9) Control (n=10)
Parameter P
Mean+SD Mean £SD
Symmetry 0.89 =0.60 0.50+0.71 0.2
Periodicity 1.56 =0.53 0.40 £0.52 0.00*
Gilottal closure 1.33£0.71 0.50 £0.53 0.02*
Amplitude (R/L) 1.56/1.56 =0.53/0.53 0.50/0.50+0.71/0.71 0.01#/0.01*
Wave (R/L) 1.67/1.67 £0.50/0.50 0.50/0.50 +0.53/0.53 0.00%/0.00*
FVF 0.78%=0.44 0.20 042 0.04*
A-P 1.00 £0.87 0.60 £0.52 0.36
* 1 p<0.05, Mann-Whitney or Wilcoxon test, FVF : false vocal fold compression, A-P : anterior-posterior compression
Table 3. Acoustic analysis of prelingually deaf males
Prelingually deaf adults (n=7) Control (n=10)
Parameter p
Mean=xSD Mean=SD
Fo 159.7 £63.1 - 120.1 £8.0 0.60
Jitter 1.894+ 1.181 0.855+£0.630 0.06
Shimmer 5,642+ 2.427 2.021 +0.609 0.00*
NHR 0.225+ 0.186 0.142+0.015 0.11
SFF 162.6 +57.8 117.7 £9.9 0.04*
* 1 p<0.05, Mann-Whitney or Wilcoxon test
Table 4. Acoustic analysis of prelingually deaf females
Prelingually deaf adults (n=9) Control (n=10)
Parameter P
Mean:L.SD Mean £SD
Fo 245.6 422 219.7 £10.4 0.36
Jitter 0.993 + 0.551 0.971 = 0.550 1.00
Shimmer 4390+ 1.346 1.663 = 0.716 0.00*
NHR 0.118+ 0.019 0119+ 0.015 0.72
SFF 2452 +53.0 216.9+150 0.45

* 1 p<0.05, Mann-Whitney or Wilcoxon test
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Table 5. Characteristics of vowels in prelingually deaf mates

Prelingually deaf aduits (n=7)

Control (n=10)

Parameter

Mean=SD Mean=SD °
Fl/a/ 709.7 = 91.5 716.6+125.9 0.67
F2/a/ 1413.3£156.8 1262.3+177.7 0.07
F1/i/ 376.6+ 97.0 3058+ 24.8 0.07
F2/i/ 1790.4 £354.2 2561.4 +329.5 0.02*
Fl/u/ 401.9 £ 91.1 4449+ 708 0.48
F2/u/ 1189.0 £249.9 1008.9 £133.6 o.n
* 1 p<0.05, Mann-Whitney or Wilcoxon test
Table 6. Characteristics of vowels in prelingually deaf females
Prelingually deaf adults (n=9) Control (n=10)
Parameter o)
Mean=SD Mean£SD
F1/a/ 708.0 £192.9 655.0+208.4 0.55
F2/a/ 1267.0£196.5 1203.5+182.2 0.55
F1/i/ 440.6+ 75.5 319.5+= 742 0.00*
F2/i/ 2038.9 +402.7 2466.2 1464.3 0.02*
Fl/u/ 415.1 £123.4 451.5+ 937 0.45
F2/u/ 1099.0£116.4 1016.0+£148.8 0.32
* 1 p<0.05, Mann-Whitney or Wilcoxon test
Table 7. Nasalance scores in prelingually deaf males
Prelingually deaf adults (n=7) Control (n=10)
Nasalance P
Mean=£SD Mean£SD
Rabbit 2278 +19.80 14,49 +4.17 0.07
Baby 37.94£14.58 32.46 +2.81 0.67
Mother 5408 £ 9.96 50.68 +4.76 0.42
# 1 £<0.05, Mann-Whitney or Wilcoxon test
Table 8. Nasalance scores in prelingually deaf females
Prelingually deaf adults (n=9) Control (n=10)
Nasalance o)
Mean£SD Mean=£SD
Rabbit 25.77 =10.78 18.46 +4.67 0.10
Baby 39.76 = 7.03 38.19£4.16 0.72
Mother 53.78£11.31 56.29 +3.53 0.72

* 1 £<0.05, Mann-Whithey or Wilcoxon test
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