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Abstract

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 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. [J Korean Acad Pediatr
Dent 2023;50(1):13-23]

Keywords
Oral habits, Myofunctional therapy, Tongue pressure, Lip pressure, Buccal pressure

NE

—_
ozol 4% 3 e §

7
%02 Sepio] glon P

2 344 2 RS
H 250 I 7| "ieol 7 289 Ev P2

Corresponding author: Nanyoung Lee

Department of Pediatric Dentistry, School of Dentistry, Chosun University, 309 Pilmun-daero, Dong-gu, Gwangju
61452, Republic of Korea

Tel: +82-62-220-3860 / Fax: +82-62-225-8240 / E-mail: nandent@chosun.ac kr

Funding information
This study was supported by research fund from Chosun University Dental Hospital, 2023.

https://doi.org/10.5933/JKAPD.2023.50.1.13 13



Minah Sung, Myeongkwan Jih, Nanyoung Lee

2ol 3 &9 2ol

S}
o=

o] st 2

3l
=]

HESTISRNREE

o] Zad

o

WS 79 Ao} x| Kol A8 77wl

Moss?] 7|5 244

1
.

o] Qzoje}

Zolu] 2o| Qt2o] HTjaoR e A 77 uppEnct o

Az

=k Angle[1]&

HExz]
=

s

(functional matrix theory)=

op

R

e
B

Zog

k!

o
= H

bl 2ol 33

10| Tz 3]

kel
=

o)

ojy

Re
B
T
NI

=
=

itk o)9) thasof gip

oAM= F7 252 7|5 2| B Atel9] &

Z51TH2,3].

)

el

=)
i
ﬂmo
—_
oo

1_]_0

o
yu]
_o_.L

o}

& Hols 19SS o

74 715 As

1
L

A =ued]

o

oris muscle)?} &-Z(buccinator muscle)2 77 Hafjek L

AHg-3te] 2y

% 10PI &
SEECREDE

ks

]

Tk
el
._._mo
oy

<

=
=

ZH(buccinator mechanism)Ato]e] #& o] 7|x]|A] =H 2
ugto] GEEItH4,5]. THdA Q1 15 & (chronic mouth

breathing), <72 #7](finger sucking), 4& %7|(lip

87} e 9] no] Safet 47t 25 %)

sucking), 3 W 7](tongue thrusting), 229 A3} Fo3}

o
i

bl et

7ol

oj
~

i{xl} o]

=
L=

o] 2o}

5

]

2Pl

7 2¢ 9

B!

<0
of

o

T

X

&

ol

gl

N
)

o] A+
(Institutional Review Board, IRB)2] £

5

76]

3

21 3ol Al

(CUDHIRB-2105-003).

Ho =z ZHE HAHelectromyographic evaluation)E 5

J)

J)

N
ojy

70
oy
o
i

ol

20219 10¥FE 20229 6¥71A]

o A7t

o+

Zxopx] o] U

!

o]#-&o] lt}. JMS device JMS

SHA| A&7 oll=
Co., Tokyo, Japan)2} IOPI (IOPI Medical, Redmond, WA,

A 708

_
=t

i

XU

o

[e]
Hjo

g 2] 7% ol&o] 7}

=l
or—

7014 144 Ato] Zo}

L
L

[t} o] Aol A]

G Power software (Version 3.1.9.2, Christian-

o] A7

Albrechts-Univer sitat Kiel, Kiel, Schleswig-Holstein,

At

o
Sﬁ'ﬁ

3t

sto] AAE 80%, & A7) 67%=

g olg

Germany)

70
o

o
3K

A Bl alskRlet. 51 9] gt o] o=

J Korean Acad Pediatr Dent 2023;50(1):13-23

14



Evaluation of the Pressure of the Tongue, Lips, and Cheeks in Patients with Myofunctional Therapy and Appliance

W ZF 2 HA EE e 2002 AEE T

HF AT WAL F 0YoR 1L 2T, e A
Frog Aol 132 ojudt 77 of5oe HHEA]
%L B4 w3 270 gle Lok Fadow dsiilen U
ojet 2 N7} FYstAl AAstglet. o] 4, 24
A& ol AU o Yol e A, +F ot 71F
o] = 7= tdolM ALt =R 2 715 A& Al E
27t B7FsE A= didolAl AQlskglet. 2AF oide] A%
3 g EaE o3 ZtH(Table 1).

2. 87y

D)2 7ls &8 4 4A

o 7ls &2 YA A4 (spot), Y Hali thE7](open
and close), #3(popping), & &7|(tongue drag), AY&
g7171(pulling the upper lips), ok & F717](pulling
the lower lips), &°l Bt @7](monkey face), W22t &
7](holding a metal ruler), HE Z(button pull), HZgct
(pekopanda)’s-& AHESHILE & 7] AT SAlO] 7148 &

%%l EF line (OrthoPlus Co. Ltd., Igny, France)& AH8-5t

2) 2715 7 A

JMS device (JMS Co., Tokyo, Japan)+=
g 4 A== A A, probe, plastic pipe, balloon=
T/Eof et 7 WA E flel 54 Alnttt A2 probes

balloon based &

Table 1. The distribution of the study subjects by sex and age

Characteristic ~ Classification GLO(%/E) ! Gr;);)z) !
Gender Male 7(33.3) 7(33.3)
Female 14 (66.7) 14 (66,7)
Age 7-9 9(42.8) 9(42.8)
10-12 11(52.4) 11(52.4)
13-14 1(4.8) 1(4.8)
Total 21 (100) 21 (100)

AHACHFig. 1. £ FAE slo) 22 2] dsf Dot

2 71551 Ag| o]},

3374

T 715 &4 WL Clark S(12]9] B 7|Htez A3
stlt. 519] 2o g S4 Al tidAtolA| Aot Fd =)t 5t
oF M| 2 probe?] T3t plastic pipe £HE 7HHA &
5 AT 4, otet S E pipes B EHW A
&7 balloon2 777 Aol 9j=]51A it o]F 3 & o

&3to] 7o) x5 balloonS HSH=EE A A5

3 =% tdAke] S42)7} pipeoillA] EolAH thA] 45t
c}. djAALe] ol&fE & 7| 95 okt o] Ahstct ‘U
Aol e FAS FE A FENQ A Al 25 o2t
ZhFig. 2). Y& 2t 42 74 Aloll= probe2t AUAHE
A&ttt At Abelol balloons AXAIA Y&o] Fo]

32 .llN'

D mn

1]

0} Prep/Reset

Fig. 1. A balloon-based pressure measurement: JMS device
(JMS Co., Tokyo, Japan) (A) Digital tongue pressure measure-
ment device, (B) Balloon with 18 mm width and 25 mm height,
(C) Plastic pipe with 6 mm width and 25 mm height, (D) Dispos-
able probe.
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Fig. 2. Schematic illustration of the tongue pressure measure-

ment.

Table 2. Pre-treatment comparison between the two groups

M

4) A 24 1y
Z A g+ SPSS (Version 26.0, IBM, Chicago, IL,
USA)9} Excel 2016 (Microsoft, Redmond, WA, USA)Z
Argste] 245G A8 A I 179 &, d&, &=
&, 35 59 B+ S 1Y f8S Felst] fisto
oF

s
Student’s t-test A3} 2, Pearson’s correlation test

3
£ Astol 7t Wig: 7k By e BRI 7 A7 A7)0

Fig. 3. Schematic illustration of the lip closing pressure mea-
surement.

Variables Group | (kPa) Group Il (kPa) Mean Difference (95% Cl, kPa) p-value
TP 38.26 £5.10 2276 +7.24 15.50 (11.59-19.41) <0.0001
LCP 7.58 = 1.08 40+ 144 3.58 (2.78-4.37) <0.0001
RBP 1459+ 221 1291 +244 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

Allvalues are mean =+ standard deviation.
p-value from Student’s t-test.

TP: tongue pressure; LCP: lip closing pressure; RBP: right buccal pressure; LBP: left buccal pressure; Cl: confidence interval.
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2% Bo| folat Aol Qoich. WA slek Yo Aol 3.KB W, Fo| SWY sk
FoJu|gt zto) 7} QL ATHp < 0.0001).
A8 A 2T, UL, 93 B, 13 2o 42 gt
2. X|2 AIZH S 29| XxZto| 3} kAl H| BF/gellA S A7 v, Tl Ul E 28§ 5%
23t vlastithTable 4). 8, Y&, 9% &, 3= 2o] =4
NE A5 H, A%, 95 8 45 B SHY M P 2T K3 Hol7} ALK < 0.0001). v A7 v,
< W] il A= AR A, AZF Y 7 3E = 670 O2]17F Yol A= -0 gk Zbol 7} giict. 7+ 29lo] Z73%k
Y & Z47ko) gr& Skl 72t S4%k Atol 9] Mgk o3 H 9|7} Aolst2 2 Standardized mean difference® H| gt
3} Zch(Table 3, Fig. 4). 3 S43<] 4% A8 A&} 430 A 7P 2 Eo & A5t A dee] SAkoId
A 174 Afolol] 714 2 o2 Z7Kck v Qlee] 4
2 A= A2 F 37HLolA] 671 Atolell 7P & Ho g2 F7t 4. 29| E ZH 7| Mt 2 M
3ct
A8 A 2T G 200 ABBAZ BASSA W4 7§
o3 AT S Hol A Hlot Y, 92 B} HZ ol
o}, o 2je] W4 7 o3t ATAS Kol gre Yol M2
) F 243 3 79 JUWAS 24T P, A8 W} FYs}
35 Al o2k d&o] S AtolollA Felgt Autdo] Yetath
21 e £o] 2740l BolA45 Bl B RoAE 4P B
25 4
—— Lip closing pressure o] H
/ - Right buccal pressure ME]-(Flg. )'
157 — Left buccal pressure
14 1 _——
N 5. HERC| SFAUT KB AT 7Y 3 HER0| 32 H|T
5 1‘/ ‘_/—A—A—"""/A
0 - - . - Y
Pre-Treatment 1-month 3-month Post-Treatment i]E }joﬂ ‘%‘Z(;]T:j_ I%Q—] —‘?““?‘]HE:‘ ‘%‘26]%}‘;—]' _]E_ /\]Z!’ §_ 67H
Fig. 4. The value of TP increased the most during the first 2 Fo) A3 [[79] 29 2A7HS v wst dxt= oo}
month after myofunctional therapy. LCP value increased the - -
ZoktH(Table 5). & 73t Aol §-o]n|& &ol= gl
most between 3 and 6 months after treatment began. e ). 57 S Aol freflR Aol sl
Table 3. Comparison data of pressure measurements before, 1 month, 3 months, and 6 months after treatment in the Group 1l
Multiple testing
Pre 1month 3months  Post (B)-(A) (©)-(B) 0-©
(B) () (D) Mean Mean Mean
difference p-value difference p-value difference p-value
(95% Cl) (95% Cl) (95% Cl)
37.10
+ 446 5.73 <0.0001 4.40 <0.0001 421 <0.0001
1.32 <0.0001 -0.02 0.961 1.86 0.009
0.034 0.20 0.589 0.85 0.003
0.62 0.030 1.08 0.004

(A)
2849 32.89
£5.52

+5.16
532 5.30
+1.99

P
(kPa)
4.00
+144  +177
1381 1401
+223
1418 1526
+249

LCP 7.16
12.91
+2.84
13.56
+221
TP: tongue pressure; LCP: lip closing pressure; RBP: right buccal pressure; LBP: left buccal pressure; Cl: confidence interval.

+227
14.86
+238

0.90
0.227

22.76
0.40

+7.24

https://doi.org/10.5933/JKAPD.2023.50.1.13

(kPa)
RBP

(kPa) +244
LBP 13.16
+2.74 +2.36

(kPa)
Allvalues are mean =+ standard deviation.

p-value from Paired t-test.
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Table 4. Comparison of pre-treatment and post-treatment measurement values in Group ||

Standardized Mean

Variables Pre-treatment Post-treatment Difference (95% Cl) p-value
TP (kPa) 22,76 £ 7.24 37.10 = 4.46 0.78 <0.0001
LCP (kPa) 400t 1.44 7.16 £2.27 0.81 <0.0001
RBP (kPa) 1291 +2.44 14.86 £ 2.38 0.34 <0.0001
LBP (kPa) 13.16 £ 2.74 15.26 £2.49 0.22 <0.0001
Mx intercanine width (mm) 33.87 £ 2.48 34.83 £ 2.63 0 0.002
Mn intercanine width (mm) 27.09 £ 2.68 27.59 * 2.45 0 0.031
Mx bimolar width (mm) 4133 £2.87 41.25+2.73 0 0.780
Mn bimolar width (mm) 35.59 + 3.82 36.03 £3.90 0 0.148
All values are mean =% standard deviation.
p-value from paired t-test.
TP: tongue pressure; LCP: lip closing pressure; RBP: right buccal pressure; LBP: left buccal pressure; Cl: confidence interval.
Table 5. Comparison of the measured values of the Group | and Il after 6 months
Variables Group | Group I Mean Difference (95% Cl) p-value
TP (kPa) 38.26 £ 5.1 37.10 £ 4.46 1.15 0.441
LCP (kPa) 7.58 +1.08 7.16 £2.27 0.42 0.455
RBP (kPa) 1459+ 221 14.86 +2.38 -0.27 0.702
LBP (kPa) 14.26 £+ 2.09 15.26 £ 2.49 -1.00 0.165

All values are mean = standard deviation.
p-value from Student’s t-test.

TP: tongue pressure; LCP: lip closing pressure; RBP: right buccal pressure; LBP: left buccal pressure; Cl: confidence interval.
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o ® ° Y=313X+1241
R?=0.476
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o

Y=111X+29.16
° R?=10.320
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T T T T T T

4 6 8 10 12 14
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Fig. 5. Correlation between tongue pressure and lip closing pressure. (A) Correlation between tongue pressure and lip closing pres-
sure before the treatment, (B) Correlation between of tongue pressure and lip closing pressure after the treatment.
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