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Fig. 1. Mandibular trajectory during swallowing and observed mandibular positions

Pos. 1 : rest posltion before swallowing

Pos. 3 : swallowing- late stage

Pos. 5 : habitual intercuspal position
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Pos. 2 : swallowing- early stage
Pos. 4 ' rest position after swallowing
Pos. 6 : tapping position
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Fig. 2. Mandibular trajectory during speech and observed mandibular positions
Pos. 1 : rest position before speaking Pos. 2 : speaking- ‘ssl' position

Pos. 3 : speaking- ‘her’ position

Pos. 5 : speaking- ‘s’ position
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Pos. 4 : speaking- ‘ha’ position

3) HE2FAl Y eRAIZY &4

A3EF Al 8 2 FRAAN AN ¢8E H
THE A & F $23Y RS AR
A& 1A 13 FALE AR 12 ZARe s
B 47tA] $& XS § F stohg AeEAA
FR3HL oloA FAUAAE Hsln @ F 2%
AAFE QA8 ‘Sue is missing her house™ &
Tave E F2E & A4 ‘F o= )4 § 8
F2'E 3R €AY AAlo e} HEE st ¥
T2FA AL EAAE 7| EEA ) E2+FA
ot9le] HalE: A Sl e wed skt 4
(rest position before speaking), ‘ssi'& &% ‘H'9)
] (speaking - ‘ssi’), ‘her' & 2% 81’9 x| (speaking-
‘her’), &% AN N74¢ ha'E T I HH
(speaking- ‘ha)), 283 ‘$8 w2 ‘2’93
(speaking- ‘s) & BF o3 HXZE(Fig. 2), ‘A’ <%
‘e TP o gtotel AAHE ] A8 B4
Ao g ANHEEE 3gge ‘'Y ‘e HEEER
ATF#Ho] 74 2718 sttt 83 HT7H9E
71EL0 2 3] 4zke] atetglelA AaLA ol FA

193



010 - % - YED

Bl(slannst AFRY $9AT 5¢ AL, ok
B & BE A BARAE Besed 22
£ ARHEEAZ, 2)E A8,

4) FAAE

T A8A BATH A T v, 2
T FEY BEAEEs BRs v3RY B#EY
BAAG Y HF2E) §A4 e ¥m, 2n 7
ZHYE o] 4ARA TS SPSSUES Z2aY
& o|83to] Hlm, EA3H

Table 1. EMG activity during swallowing(x V)

T 4 o LT 6.

ralis 67 + 48 85 t 61 NS
Superficial 4 +
mas 69 £ 69 77 + 46 NS
Stemocleido- 50 4 15 33%10 NS
mastmc_ieus
Trapezius " 4
insertion 34 £ 22 21 £ 12 *k

NS ! not significant, ** @ p<0.01

Table 2. Slant distance durlng swallowing, and on

m. A3}
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Table 3. Vertical distance during swallowing, and

tapping (mm) on tapping {(mm)
\ Patient group - Normal group . p \ Patient group Normal group p
Swallowing- 4 " Swallowing- ag + e +
early stage 09 £ 05 06 £ 05 NS carly stage 08 £ 05 06 £ 04 NS
Swallowing- + n Swallowing - N +
late stage 14 £ 15 14 £ 11 NS late stage 10 £ 15 1.1 £ 10 NS
Rest after 06 205  04%02 Rest after 006+ 07 006+ 03 NS
swallowing swallowing
Habitual Habitual

+ + -09 * 0 -06 0,

intercuspation 006 0.7 £ 05 * intercuspation 09 £ 06 06 £ 05 *
Tapping after 01 4 99 91416 NS Topping after 55 4 o 16 £15 NS
swallowing swallowing

NS ® not significant, * : p<0.0p, ** : p<0.01
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Table 4. Vertical distance betwesen sach mandibular
position and habitual intercuspal position,
and swallowing time {mm. seoc)

\ Patient group  Normal group  p

Rest before 08 * 06 0605 =
swallowing

Swallowing- + "

e ot 19 * 16 17+10 NS
Rest after 09 * 08 06205 NS
swallowing

Swallowing 21 % 10 15£05
fime

NS : not significant, * : p<0.05, ** @ p<0.01
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Table 5. Slant distance during swallowing, and on

tapping In patients {mm)
. DDwith DD without
reduction group reduction group
Swallowing- 08 * 05 0905 NS
early stage
Swallowing - 4 4
late stage 14 £ 14 14116 NS
Rest after 06 £ 05 07 £05 NS
swallowing
Hahitual
* E)
intercuspation 10 £ 07 10 £ 05 NS
Tapping after g0 4 99 g5 495 NS
swallowing

DD : Disc displacement, NS : not significant

Table 6. Vertical distance during swallowing, and

on tapping in patients (mm)
DD with DD -without ..~
reduction reduction p
group group

Swallowing- 07 £05 -08x05 NS

early stage

Swallowing- + i

late stage 11 £ 15 10 £ 15 NS

Rest ater 0007 0l*07 NS

swallowing

Habitual 09 +07 08 %05 NS

intercuspation

Tapping after 20+ 21 26+28 NS

swallowing

NS ! not significant
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Table 7. Vertical distance between each mandibular
position and habitual intercuspal position,
and swallowing time in patients(mm, asc)

DD with DD without
reduction reducion . p
group . group

Rest before 08 £ 07 08 +05 NS
swallowing
Swallowing- N N
late stage 20 £ 15 183 £ 1.7 NS
Rest after 09 + 09 10 £ 08 NS
swallowing
Swallowing + -
time 22 £ 10 21 £ 11 NS

NS : not significant

Table 8. Slant distance at sach mandibular position
before and during speech {(mm)

Patient Normal 0
‘ group group ‘

BAET BT 504 P vl n7e] &
gtom Wzlekde 5 7t FAIRE BE-S Bl
AU A elEgAR MG nANAR AN E F
7kl 31739 Apolzt iUt

H) A799 & S E JFoR o TEE
5 stehele WslE AHAT A9 %A &
otetg 99k ‘N EgHolA ‘B L o2& A

e 5 T e Hoj7t §of AA AFshe ol
v 3 AFehe dEdlAde F 2 bl Aolrt 9
o} AA Fate BgolA ZA Adte g
Z ol ‘@’ LYl HolE HAch &
AZE A datAzte] AR E AT vE 8
ZAA =¥ Aoz e or(Table 10), A2
T gejo] GHE LR o) vimA MR At

Table 10. Vertical distance between each mandibu-
lar position and spsaking- ‘ha’ position,
and speaking time (mm. ss80c)

R Patient Normal
o o group group

Rest beforespeaking 61 * 1.9 6411 NS
Rest before speaking 0711 08=x05 NS Speaking- ‘ssi’ 55 £ 18 56 £ 14 NS
Speaking- ‘ssi’ 1410 1811 NS Speaking- ‘her’ 20 £ 17 09 £ 12 =
Speaking- ‘her’ 49 £ 24 66 £ 20 w Speaking time 41 £ 12 33 £ 04 W
Speaking- ‘ha’ 7524 77+%15 NS NS : not significant, #* : p<0.01
Speaking- 's’ 1009 1208 NS

NS : not significant, ** : p<0.01

Table 9. Vertical distance at each mandibutar
position before and during speech(mm)

Table 11. Slant distance at each mandibular posi-
tion before and during spesch In patients
{mm)

DD with: DD without

\ Patient Normal reduction reduction = p
group group group group

Rest beforespeaking 02 £ 06 06 = 05 *x Rest before speaking 10 £ 15 04 £ 03 NS

Speaking- ‘ssi’ 0809 15+£10  #* Speaking- ‘ssi’ 1412 13+08 NS

Speaking- ‘her’ 43 £ 22 61 £ 18 Speaking- ‘her’ 47 £ 26 51 23 NS

Speaking- ‘ha’ 63 £19 70+11 NS Speaking- ‘ha’ 72 +23 78126 NS

Speaking- ‘s’ 0407 1007 Speaking- ‘s’ 1009 0908 NS

NS : not significant, #+ : p<0.01, *=+ 1 P<0.001
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Table 12. Vertical distance at each mandibular
position before and during speech in
patients (mm)

DD with DD without

reduction reduction D

group group
Rest before speaking 02 = 0.8 02 £ 03 NS
Speaking - ‘ssi’ 07 = 10 10 £07 NS
Speaking- ‘her’ 40 * 24 45 £ 21 NS
Speaking- ‘ha’ 60 £ 1.8 66 £20 NS
Speaking- ‘s’ 03 £ 08 05 £ 07 NS

NS : not significant

Table 13. Vertical distance betwsen each mandibu-
lar position and speaking- ‘ha’ position,
and speaking time in patients(mm, sec)

DD with DD without

reduction reduction p
. group group
Rest before speaking 58 £ 1.8 63 +£20 NS
Speaking- ‘ssi 53 £ 18 56 £ 18 NS
Speaking- ‘her’ 20 £ 16 21 £ 19 NS
Speaking time 40 + 10 41 £ 15 NS

NS : not significant
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Table 14. Correlation cosfficient between each mandibular positlons during swallowing and speech, and function time in

patients

WR2 SWvVD SW-T

SPR1 SPR2 SPR3 SP~T

SWR1 617

SWRZ _EBQ“‘ _ .392‘

SWVD
SW-T
SPR1
SPR2
SPR3

- 392
- M2

‘%1' .mt“
537

* 1 p<0.05, #+ : p<0.01, **=*+ : p<0.001
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Table 15. Correlation coefficient between each mandibular positions during swallowing and speech. and function time

in normal subjects

SWR2 SWVD SW-T SPR1 SPR2 SFR3 SP-T
SWRI R - 460” 393" - 389"
SWR2 378 - 52"
WVD
SW-T - 421
SPR1 369"
SPR2 5147
SPR3

* 1 p<0.05, #* 1 p<0.01, =+ | p<0.001
SWRI : distance from rest before swallowing to habitual

intercuspation

SWR2 . distance from rest after swallowing to habitual
intercuspation

SWVD : distance from swallowing-late stage to habitual
intercuspation

SW-T : swallowing time
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SPR1 : distance from rest before speaking to speaking- ‘ha’
position

SPR2 : distance from speaking- ‘ssi’ position to speaking-
‘ha’ position

SPR3 : distance from speaking- ‘her’ position to speaking-
‘ha’ position

SP-T ! speaking time
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- ABSTRACT -

Vertical Dimension during Swallowing and Speech Pattern in Patients with
Temporomandibular Disorders

Gyu-Mee Lee, D.D.S., M.8.D., Kyung-Soo Han, D.D.S.. M.8.D., Ph.D..
Dong-Kon Kwag, D.D.S.. M.S.D.

Dept. of Oral Diagnosis and Oral Medicine, Wonkwang University School of Dentistry

This study was performed to investigate the relationship between vertical dimension during swallowing and speech
pattern in patients with temporomandibular disorders. For this study, 33 patients with temporomandibular
disorders(TMDs), namely, 17 patients with disc displacement with reduction and 16 patients with disc displacement
without reduction, and 30 normal subjects without any signs and symptoms in the masticatory system were selected as
the patient group and as the normal group, respectively. Biopak system®(Bioresearch Inc., Milwaukee, USA) was used
for recording of electromyographic(EMG) activity(uV) of the anterior temporalis, the superficial masseter, the
sternocleidormastoideus and the trapezius insertion muscle during swallowing, and of mandibular positional change with
function time(sec.) during swallowing and speech. A sentence of ‘Sue is missing her house’ was used for observing of
speech pattern. Comparison between the two groups and relationship of the mandibular positional change and the function
time between during swallowing and during speech were analysed by SPSS windows program. The results of this study
were as follows :

1. Mean EMG activity of the trapezius insertion during swallowing was higher in the patient group, and the value was
34V in patients and 214V in normal subjects.

2. Vertical dimension(VD) at mandibular rest position before swallowing was slightly higher in the patient group, but VD
at swallowing-late stage and at rest position after swallowing were not different between the two groups.

3. Swallowing time were 2.1 sec. in the patient group, and 1.5 sec. in the normal group, and the difference was significant.

4. VD during speech were generally higher in the normal group. In this case, speaking position showing the most
difference between the two groups was "her’ position. The distance from habitual intercuspal position to ‘her’ position
was 4.9mm in the patient group, and 6.6mm in the normal group. Speaking time was also longer in the patient group.

5. There were no difference in all observed items between the two categories of the patient group according to reduction
of disc displacement.

6. Relationship between the positional changes during swallowing and speech were different between the patient group
and the normal group. And in the normal group, VD at rest position before swallowing was negatively correlated with
speaking time.
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