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Abstract

Recently, various studies have applied speech analysis to evaluate the speech-tongue
position. The purposes of this study were to examine the adaptation of speech analysis
to mandibular prognathism and to investigate the relationship between the
speech-tongue position using speech analysis and the maxillofacial morphologies in
patients with mandibular prognathism at one year after orthognatic surgery. The
frequency of the first formant (F1) and the second formant (F2) of the postalveolar
fricative consonant /J/ was analyzed. In order to standardize,F1 and F2 were divided by
the fourth formant (F’4) of the vowel /i/, F1/ F’4 and F2/F’4.

In study of adaptability of speech analysis to mandibular prognathism, the subjects of
20 patients diagnosed with mandibular prognathism and 16 students in the school of
dentistry with normal occlusion were prepared. The F’4 values of students defined as
the standard value of F’4. The patients were classified into three groups using the
standard values : group M ; within the standard range of F’4, group H ; values higher
than the standard values, and group L ; values lower than the standard values. The
measurements values of cephalometrics and values of speech analysis were compared
among groups.

In the study of speech analysis after orthognatic surgery, the subjects were consist of
the patients diagnosed with mandibular prognathism who had undergone sagittal split
ramus osteotomy(SSRO). The formants were analyzed one month after the operation
(AO1m) and one year after the operation (AO1y).The subjects were divided into two
groups, those with standard formants of AOly (improved group) and those without
standard formants (non- improved group),and the F1/ F’4and F2/ F’4 standard values
and the values at the time of AOly were compared. The results of cephalometric
analysis of each group were also compared, in addition to the correlations between the
formants and the cephalometric values.

The results were as follows:

1. The overjet of group H was significantly smaller than that of group L (p<0.05).
2. The F1/F°4 and F2/ F’4 values of group L was significantly larger than those of
group H (p<0.05).



3. F1/F’4 improved group had the standard range of F1/F’4 at AO1m. On the other
hand, F1/F’4 non- improved group did not have the standard range of F1/F’4 at
AO1m.

4. A significant positive correlation was found between the change in the F1/F’4 values
and the vertical change in the hyoid bone from AO1m to AO1y in both groups (p<
0.01) .

In conclusion, in the cases of mild mandibular prognathism and the standard range of
F’4, it might be possible to perform speech analysis. However, it is necessary to be
careful in the interpretation of formants. There was the significantly relationship
between upward movement of the hyoid bone and upward changes in the speech-tongue
position. If the speech- tongue position indicated as F1/F’4 and F2/ F’4 was evaluated at
one month after surgery, it would be possible to predict that position at one year after

surgery.
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F1 F 4, FI/F 41350 CF2/Fr 4D EHE(E

Z Bt
F4 (Hz) 4263.9~4754.0 3652.6~3998.2
F1/F4(%) 58.2~62.2 52.1~57.9
F2/F4(%) 72.9~78.1 74.0~79.0

R2 BERUETEHIEEMNDIAILTUNERBOBR LR

L (n=6) M#% (n=9) HE¥(n=5)
Mean S.D. Mean S.D. Mean S.D.

F'4 (Hz) 4166.6 67.2 4462.9 945 4890.5 125.3

| . x || . x |

* *
F1(Hz) 2548.5 58.0 2557.6 105.9 2691.0 3434
F2(Hz) 3308.3 713.4 3363.1 131.1 3526.6 273.3
F1/F4(%) 61.2 1.8 57.4 3.1 55.0 6.2
[ N J

F2/F4(%) 79.4 1.8 75.4 3.8 721 48

*

Tukey—Kramer *p<0.05
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R3 B TRAIRES OREAEMAB O FFRLLEER

L& MEf HE

Mean S.D. Mean S.D. Mean S.D.

SNA (° ) 80.3 4.2 81.6 33 81.3 29
SNB (° ) 83.9 3.1 83.0 3.6 83.2 24
ANB () -3.7 2.0 -14 1.1 -1.9 0.7
FHto1 (° ) 11:8.8 5)."7 11;3.2 1.3 113.0 8.3
FMIA (¢ ) 62.3 3.7 55.6 10.6 59.2 4.2

Total facial height (° ) 60.8 2.5 61.0 6.1 64.4 5.3
Lower facial height (° ) 51.5 58 49.6 5.1 50.0 2.7

N-ANS/N-Me (%) 49.8 8.1 53.1 6.3 55.3 4.9
ANS-Me/N-Me (%) 50.2 8.1 46.9 6.3 414 24
[d-X (mm) 76.8 5.1 778 5.0 72.6 23
[d-Y (mm) 73.2 6.1 70.8 7.3 74.9 3.8
AH-X (mm) 86.3 4.3 85.3 8.2 715 5.6
AH-Y (mm) 18.6 6.6 14.5 8.0 18.9 3.7
Overjet (mm) -24 2.3 -14 1.8 -6.3 1.9
' I * x ——J
overbite (mm) 0.3 0.6 -0.3 14 -1.7 26
Tukey—Kramer *p<0.05
R4 BRI TEATREN OB E IR0 BRI L [
LE¥ MEf HE¥
Mean S.D. Mean S.D. Mean S.D.
AHTD3 56.1 3.3 60.7 4.4 53.2 4.4
% —
AHTD4 54.7 39 57.2 5.2 51.0 28
AHTD5 52.7 38 54.7 6.0 50.1 36
AHTD6 50.3 39 52.2 5.1 472 29
AHTD7 46.8 31 48.7 49 43.4 39
AHTDS8 39.7 39 45.3 49 376 317
|
AHCD 60.8 3.7 63.9 6.5 58.9 1.5
PTD3 5.7 3.2 4.9 34 5.2 1.7
PTD4 6.3 30 59 3.7 5.1 25
PTD5 6.8 30 5.8 3.2 49 24
PTDG 7.3 27 6.3 4.4 54 22
PTD7 88 24 7.7 5.1 6.8 14
PTD8 12.3 1.8 8.9 3.6 8.3 1.0
PSP-PSP’ 15.0 3.2 122 34 115 25
PTO-PTO' 15.0 42 128 37 133 5.4
E-E' 8.1 28 8.5 38 76 29

Tukey—-Kramer *p<0.05 25



=5 FI/F AWERBLUFI/FAFEREHOTER LV ERBMEBOHRE

;gﬁg AOTm AO1ly

Mean SD. Mean SD.
AH-Y 925 127 90.2 1.9
AH-X 17.4 84 164 9.5
AHTD3 65.6 84 634 6.5
AHTD4 63.4 8.6 60.9 6.7
AHTDS 61.6 85 59.0 6.6
AHTD6 59.2 85 564 6.5
AHTD7 56.4 75 533 6.9
AHTDS8 49.1 83 46.6 1.5
TPD3 3|'3_ 3.4_(5;4 6.0
TPD4 3.6 36 6.8 5.6

— % —

TPDS 4.4 45 6.6 5.1
TPD6 5.0 44 6.8 4.6
TPD7 6.0 48 6.8 44
TPD8 7.3 5.1 7.8 4.1

Paired test #p<0.05

®6 BHICHETI7HILIUNERBEET7ORMEDEILEDHEBE DT

;;Ia{;% AOIm AOly

Mean SD. Mean SD.

AH-Y 91.2 10.3 88.7 9.6
L s

AH-X 123 5.9 12.8 1.4
AHTD3 695.6 6.1 63.4 6.3
AHTD4 63.9 6.4 61.3 6.7
AHTDS 60.4 6.8 59.3 7.1
AHTD6 58.1 7.1 95.9 19
AHTD7 54.3 6.5 52.5 8.0
AHTDS8 48.8 6.6 474 8.3
TPD3 5.3 4.1 4.2 29
TPD4 6.3 4.6 5.2 238
TPD5 7.0 5.2 5.8 2.7
TPD6 710 5.1 6.0 26
TPD7 15 4.3 6.6 26
TPD8 84 3.7 1.7 28

Paired test #p<0.05

FI/PANESE FI/F4ERERE F2/PAREE F2/FP4ERER
F1/F'4 Fi1/F4 F2/F'4 F2/F4
AH-Y 0.71% 0.56% 0.23 0.32
AH-X 0.24 -0.37 0.46 -0.15
FHtoU1 0.13 -0.21 0.79 -0.32
FMIA 0.09 0.19 0.11 0.12
overjet 0.06 0.12 -0.08 0.03
overbite 0.45 0.16 0.58% 0.06
PTD3 -0.17 0.17 -0.20 0.05
PTD4 -0.12 0.18 -0.24 0.13
PTD5 0.04 0.18 -0.22 0.12
PTD6 0.14 0.25 -0.16 0.29
PTD7 0.16 0.32 -0.13 0.28
PTDS 0.40 0.43 -0.12 0.52
AHTD3 -0.18 0.25 -0.15 0.51
AHTD4 -0.11 0.23 0.24 0.43
AHTD5 -0.12 0.28 0.32 0.48
AHTD6 -0.23 0.20 0.34 0.34
AHTD? -0.35 0.09 0.31 0.04
AHTDS -0.25 0.21 0.37 0.35
AHCD 0.04 0.42 -0.43 0.66%
PSP-PSP’ 0.16 -0.00 -0.10 0.29
PTO-PTO’ -0.42 -0.08 0.18 -0.17
E-E' 0.29 -0.26 0.15 -0.12

PearsonnMfERE{%E *p<0.05
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