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Evaluation of the pressure of the tongue, lips, and
cheeks in child—-adolescents patients with myofunctional

therapy and appliance
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Fig.
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1. A balloon-based pressure measurement: JMS device (JMS Co.,

Tokyo, Japan) (A) Digital tongue pressure measurement device (B)
Balloon with 18 mm width and 25 mm height (C) Plastic pipe with

6 mm width and 25 mm height (D) Disposable probe. - «eweeeeeeeee 5
. Schematic illustration of the tongue pressure measurement. ===« 7
. Schematic illustration of the lip closing pressure measurement. == 7

. The value of TP increased the most during the first month after

myofunctional therapy. LCP value increased the most between 3

and 6 months after treatment began. .................................................. 10

. Correlation between tongue pressure and lip closing pressure. (A)

Correlation between tongue pressure and lip closing pressure before
the treatment. (B) Correlation between of tongue pressure and lip

closing pressure after the TreatInEnt, «-wrrerrreerererrresrermreeneteretenineienee 14
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Abstract

Evaluation of the pressure of the tongue, lips, and
cheeks in child—-adolescents patients with myofunctional

therapy and appliance

Sung, Min—-Ah, D.D.S
Advisor : Prof. Lee, Nan-Young, D.D.S., Ph.D.
Department of Dentistry

Graduate School of Chosun University

The purpose of this study was to compare the values of tongue pressure
(TP), lip closing pressure (LCP), right buccal pressure (RBP), and left
buccal pressure (LBP) and check the intraoral muscle imbalance and
observe the changed values according to the myofunctional therapy (MFT)
period.

The MFT with a prefabricated appliance was performed on patients with
certain muscular dysfunctions due to oral habits. And the improvement of
perioral muscles was evaluated using a balloon-based pressure
measurement. The group consisted of 21 patients with oral habits such as
chronic mouth breathing, finger sucking, lip sucking, tongue thrusting, and
atypical swallowing habits.

When comparing the two groups before treatment, there was a

significant difference in TP and LCP values. The TP increased the most

_iV_
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in the first month since the start of myofunctional therapy, and the LCP
increased the most between 3 and 6 months after treatment began. The
values of TP, LCP, RBP, and LBP in the control group measured before
treatment were very similar to the results of the experimental group 6
months after the myofunctional therapy.

When the MFT was steadily performed, it was possible to observe a
noticeable increase in the tongue and lip closing pressure. At least 6
months of myofunctional therapy is recommended for patients with

intraoral muscle imbalance due to oral habits.
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Table 1. The distribution of the study subjects by sex and age

Group I Group IT
Characteristics Classification
n (%) n (%)
Male 7 (33.3) 7 (33.3)
Sex
Female 14 (66.7) 14 (66.7)
7 -9 9 (42.8) 9 (42.8)
Age 10 -12 11 (52.4) 11 (52.4)
13 - 14 1 (4.8) 1 (4.8)
Total 21 (100) 21 (100)
2. 947 ¥
1) 2 7% 4 2 FXH
< 7% FH2 YA A2 (spot), He] 1 thE 7] (open and close), &

(popping), & #7](tongue drag),
371 7] (pulling the lower lips), o d}&

a metal ruler), M & Z(button pull), 3 3 H}(pekopanda)s

99

<% 37]7](pulling the upper lips), o}
|(monkey face), WM&X} & 7](holding
Abgstdn. < 7
s Td3 FA9 714 X<l EF line (OrthoPlus Co. Ltd., France)& A}&3%)
671 gt FHd F wd Rt V)5S

AT 2Es Alsstdet. W Alvpe A
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JMS tongue pressure measurement device (JMS Co., Tokyo, Japan)< balloon
based & A FA=Z AA A, probe, plastic pipe, balloono=Z = o] 2l

o #d HAE A8 24 Avigt J2$ probeE FAATHFIg 1. B FAE

7} Kilopascals (kPa)® FA|®UT 3 ZAste Fo Fnjel A4% o =4
ol gz 2 A" gxaed 12 Az d 3, ds, 5 &5, 5 29
Aol ¢ESs S AL O A5 A5 A, A8 A 5 144, 378
4, 671do] H&= AAe 3§, 9=, 5 B, A5 2] A dES S48 7 H

kATt

[0) Prep/Reset

Fig. 1. A Dballoon-based pressure measurement: JMS tongue pressure
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measurement device (JMS Co., Tokyo, Japan) (A) Digital tongue pressure
measurement device (B) Balloon with 18 mm width and 25 mm height (C)

Plastic pipe with 6 mm width and 25 mm height (D) Disposable probe.

&+ 71 =4 WHe Clark # Solomon [12]9] W& 7|wtoz Algatdc}. 3
of Hul # 4 A diAelA ek TEAe stel THEAE probeo] Wt
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Fig. 2. Schematic illustration of the tongue pressure measurement.
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Fig. 3. Schematic illustration of the lip closing pressure measurement
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ZAE AEE SPSS Version 26.0 (IBM, Chicago, IL, USA)¢} Excel 2016
(Microsoft, Redmond, WA, USA)E AF&3ste] #4389t A5 A [ Oa9
s, =, 5 &5 A5 =29 "Hd SAF 19 F94S gelstr]l flstke
Student’s t-testS Al &3} 21| Pearson’s correlation testE A &&to] zF W4 7
HAAS G 2 AR A7 mE SA G WstE Hlwsty] flél Paired
t-test& Ab&Ste] EAs AR H, & P & WIr ded S-S

zZAbsl7] $138 Standardized mean differences AF-8-3} 3 T
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1. 94+ 23

FAE BUF = /% ARE AR A FIF & Bed 2rh(Table
2. % 1R 8, 9%, ¢35 2, 42 2o 3@ 4% vasg A9 A

Table 2. Pre—treatment comparison between the two groups

Mean Difference

Variables GroupI (kPa) Group I (kPa) p-value
(95% CI, kPa)

TP 3826 = 5.10 2216 + 7.24 1550 (11.59-19.41) < 0.0001
LCP 758 £ 1.08 40 + 1.44 3.58 (2.78-4.37) < 0.0001
RBP 1459 + 2.21 1291 + 2.44 1.68 (0.22-3.13) 0.025
LBP 14.26 + 2.09 13.16 = 2.74 1.10 (-0.42-2.61) 0.152

TP = tongue pressure, LCP = lip closing pressure, RBP = right buccal pressure,
LBP = left buccal pressure, CI = confidence interval
All values are mean * standard deviation

p value from Student’s t-test
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(kPa)
40
35 4
30
@ Tongue pressure
5
= -k~ Lip closing pressure

7] -4 Right buccal pressure
15
— Left buccal pressure
1 - /0————'—"

13 4
59 k__/,,———-‘—k’/”i

Pre-Treatment 1-month 3-month Post-Treatment

Fig. 4. The value of TP increased the most during the first month after

myofunctional therapy. LCP value increased the most between 3 and 6 months

after treatment began.
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CHOSUN UNIVERSITY

Table 3. Comparison data of pressure measurements before, 1 month, 3 months, and 6 months after treatment in the

Group II

TP 22.76 * 28.49 32.89 37.10 5.73 44 421
< 0.0001 < 0.0001 < 0.0001
(kPa) 7.24 + 516 + 552 + 446 (3.64-7.83) (2.69-6.12) (2.66-5.76)
LCP 4.00 5.32 5.30 7.16 1.32 -0.02 1.86
< 0.0001 0.961 0.009
(kPa) t 1.44 + 1.77 + 1.99 + 2.27 (0.69-1.95) (-1.03-0.98) (0.51-3.21)
RBP 1291 = 13.81 14.01 14.86 0.9 0.2 0.85
0.034 0.589 0.003
(kPa) 2.44 + 2.84 + 223 + 238 (0.08-1.73) (-0.55-0.94) (0.32-1.38)
LBP 13.16 =+ 13.56 14.18 15.26 0.4 0.62 1.08
0.227 0.030 0.004
(kPa) 2.74 + 2.36 + 221 +249  (-0.27-1.07) (0.06-1.17) (0.4-1.77)
- 11 -

(*!Collection @ chosun



TP = tongue pressure, LCP = lip closing pressure, RBP = right buccal pressure,
LBP = left buccal pressure, CI = confidence interval
All values are mean * standard deviation

p value from Paired t-test

A5 A A SAS 5, Y=, TS5 5 FS5 E9 o9 G R SA4T
AAZE B, A2 Y& A8 § S43% Blustditi(Table 4). &, 4%, ¢
= &, 35 59 SAG EF 73 A7k A} p < 0.0001). ®FAE AX I U
v, -2 7F Yujel A= fofgh zpolzk AdTh 2 F9le SA g W vE Adolst
o 2 Standardized mean difference® Wl g A3} 7} & Zo=2 et SAHY

flo

A= SAgkelAH

Table 4. Comparison of pre-treatment and post-treatment measurement values

in Group II
Standardized
Mean
Variables Pre-treatment Post-treatment p-value
Difference
(95% CI)
TP (kPa) 22.76 £ 7.24 37.10 + 4.46 0.78 (0.35-1.2) < 0.0001
LCP (kPa) 400 + 1.44 7.16 + 2.27 0.81 (0.39-1.23) < 0.0001

_’|2_
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RBP (kPa) 1291 + 2.44 14.86 £ 2.38 0.34 (-0.01-0.69) < 0.0001
LBP (kPa) 13.16 £ 2.74 15.26 = 2.49 0.22 (-0.08-0.52) < 0.0001
Mx intercanine
33.87 + 2.48 34.83 + 2.63 0 0.002
width (mm)
Mn intercanine
27.09 + 2.68 2759 + 245 0 0.031
width (mm)
Mx bimolar
41.33 + 2.87 4125 + 273 0 0.780
width (mm)
Mn bimolar
3559 + 3.82 36.03 + 3.90 0 0.148

width (mm)

TP = tongue pressure, LCP = lip closing pressure, RBP = right buccal pressure,
LBP = left buccal pressure, CI = confidence interval
All values are mean * standard deviation

p value from paired t-test

Collection @ chosun



>
o]

e

®

§ 401
£
g
o
s
s 307
z
o ®
a
(]
ga 20{ .
© o0 . Y =315 X+ 1241
®
R%=0.476
10 T T T 1 T
2 4 6 8 10

v

Y=111 X+29.i6
* R?=0.320

Tongue pressure (post-treatment)

25

T i T T

8 10 12 14

B
o

Lip closing pressure (post-treatment)
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5. iz FA#RY A& 671E F 43T SAFH v

AR Aol AT 19 P99 ZA%H AR A% F 6749 Fol 24 T

ol B9 Z4ge wad Ave oga 2AtHTable 5. F ZAg Aol

Table 5. Comparison of the measured values of the Group I and I after 6

months
Mean Difference
Variables Group I Group I p-value
(95% CI)
TP (kPa) 38.26 £ 5.1 37.10 + 4.46 1.15 0.441
LCP (kPa) 758 + 1.08 7.16 £ 2.27 0.42 0.455
RBP (kPa) 1459 £ 2.21 14.86 + 2.38 -0.27 0.702
LBP (kPa) 14.26 £ 2.09 1526 + 2.49 -1.00 0.165

TP = tongue pressure, LCP = lip closing pressure, RBP = right buccal pressure,
LBP = left buccal pressure, CI = confidence interval
All values are mean * standard deviation

p value from Student’s t-test
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