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#A B, 715A FEF, ATFAT T F, ¥
Z2te] Apolol] 9t 28 A8 ] A8 Y& <o
Bae) B2AL FA6 BAEE $AE AR &
Fon, AL Adue AW &L ¢34 wfF
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Milwaukee, WI, USA)Z ©o|£-8 5t}

Table 1. Demographic characteristics of patients
and control group

A B C
Number 15 (M:7, W:8) 9 (M4, Wi5) 24 (M:12, W:12)
Age(years)  225%53 222%35 243+13
A: Open bite B: Open bite + TMD C: Control
M: Men W: Women
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(1) Td= HAF

A&5FZ(anterior temporal muscle)® T
(masseter  muscle),  F3HFE(sternocleido-
mastoid muscle) 8 <teo] B2 A E-(anterior digastric
muscle)e] SBAEE FAsux  BioPAK
system(Bioresearch Inc., Milwaukee, WI, USA)&]
BioEMG Z213S o] &3t A|ZH|ALe) XA w}
B FHATS FAS)

AR ot U] gk A Z Frankfort
plane®} XHo| HP & FABEE FHE HXAIH
o} 583 A E AR 3 A7) AT KA st
ot gl e M ZTARE 71259, F HAR
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dAstrle 2HEE 71 &5 vH(Fig. 1, 2). 3§}
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=5 W QS SRR A8 A
o ¥eHA A (stabilizing splint)& A#g 959
FABI)E FA Fae) whE dEA Az W
E I 7133590 RE 7152 234 vtEale]
e dAen, 99 #g v FiE 73
o},

(2) stt2-59] Bt

AFE & 0|83t a5 B/ BAE 4 3l
£ BioPAK system(Bioresearch Inc, Milwaukee,
W1, USA) % BioEGN Z213-g o] &-3la] Azt
uhE AstA e stetel YA[HRE £ AR, A/
Ad, HA/$-E AR AEd BEsIg o o9
A A &tA 2 (swallowing time) = 7 A S3Hc}.
FAADE 43 Fol FA 2FH$H(maximum
intercuspal position)& 7|F2.2 93} 719) 512t
g 43193, A/3% ARs /-S4 Ade 8t
oF KN E JIELR FAR s AeATE 4
A7t ke ERE At ¥ shote] A w T
2 ggoe A7 E Ak

GAe|o] =8 AR A) 7] (magnetic  indicator)2]
&% wo) B2 F, AFAIAI 79 BAE A 2Ae] 1
AP dF oz sl sto] ot FHAY AL
A 1/30] 21 Ade] &8 Q) AR A1719 A&
de dWagate] F2dA A (interpupillary line)?
HyPaiA wAA FAsct A4 v <t
Fface-bow)B¥2] 7}A)7)(sensor)E A3 3w,
ol HAM X (cross bar)7} A PR ] FF
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Fig. 1. EMG activity during normal swallowing(raw data)
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Fig. 2. EMG activity during tongue thrust swallowing(raw data)
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Fig. 8. Mandibular movements during normal
swallowing

(3) BAEY

BAE(A, BT A8 2F(CHY AR 24
T Paata} A 2319 Ato], AdtA 9 stete] %A
g J@@g 1 2olE B7] 98l Student t-testeh
Mann-Whitney test& 2839t} 2}l A 34
d3te w83 Fo Ade) splintE FATF F ¥
38 H718l7) 98l Paired t-test$} Wilcoxon signed
rank test® 283193}
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Table 2. Muscle activity at rest position(unit: &)

EEIETIN Soand=1000 wssdiv o @V/12/10

8»-:.-

IF FYINAR
Hetp| V7L SHALLOW,
[2eeazr smewrow

Fig. 4. Mandibular movements during tongue thrust
swallowing

A L] ZHRE Bl BEE CR vls)] A&
ZoA fedA e TEHEE Ho FHo
(p<0.08), YA A ZE &AM 2z 31 3l
o|F Aol & Kolz] Tt (Table 2, Fig. 5).

) o|2}E7IA 9 ZAE AolA BEE Cdl
H&] ME2F2(p<001), wF(p<0.05), FHARS
(p<0.00), ool BT AE(p<0.05) F EE S0
A folsA e 28 =S Vel A BE7E
of vl ol A e FeJ g Zo] & HolA] gkgkrh(Table 3,
Fig. 6).

daire) 2AE AFE B AT S Crd ws) A
E533 wda Fo5A ¥ FEAAEE YL
2 (p<0.01), B&2 C2oll H|8) A&FZ(p<0.01), 2L
Z(p<0.01), FHAFEST(p< 0.05)9A4 #F8tA e
YA EE Bk Ast BRUE H oA = f-o 8

=
=
U
_Igr

A B C Sig.(A/B) Sig(A/C) Sig.(B/C)
Ant. Temporal 2471075 2661127 2.19+0.75 NS NS *
Masseter 2022075 2451069 181047 NS NS NS
SCM 201072 2122070 1871061 NS NS NS
Ant. Digastric 2621094 2181050 223082 NS NS NS
A: Open bite  B: Open bite + TMD  C: Control Sig.: Significance

SCM: Sternocleidomastoid muscle
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NS: Not Significant

* ! p<0.05
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Table 3. Muscle activity during maximum clenching(unit: &)

A B C Sig.(A/B) Sig.(ALC) Sig.(B/C)
Ant, Temporal 71.48+35.64 49521+29.85 93.07+3951 NS NS * *
Masseter 709814421 4921+41.32 86.29+51.77 NS NS *
SCM 13671583 1261648 18161045 NS NS *
Ant. Digastric 14681704 11.74+2.09 1593366 NS NS *
A: Open bite  B: Open bite + TMD C: Control Sig.: Significance
SCM: Sternocleidomastoid muscle NS: Not Significant  *: p<0.05 * *: p<0.01
10 100,
9 90
8 20
7 704
8 m(
: o s o
4 40 c
N uc % .
2 20’
1 10-‘
0" A Tompord | Masseter SOM  Ant. Digastric O"At. Tommoora Messeter SCM  Ant. Digastric

Fig. 5. Muscle activity at rest position(&):
A: Open bite, B: Open bite+TMD,
C: Control,
SCM: Sternocleidomastoid muscle

Aol & Ho|z] ¢skrh(Table 4, Fig. 7).

AoAY Bt R BlAN ATE CZo ¥
& FAAR (p<0.0D), A/F34A= (p<0.01), H/$+E
WA 2 (p<0.06), A ZHP<0.01) BFAA 28t
A & #g vetien BEE Cid H8 vl 71A
FE BF A FoEA & & VERATHP<0.01).
A¢} BT7te] vlmol e fre§t 2lo] & HelA] @9t

Table 4. Muscle activity during swallowing(unit: &)

Fig. 6. Muscle activity during maximum
clenching(w):
A: Open bite, B: Opsn bite+TMD,
C: Contral,
SCM: Sternocleidomastoid muscle

tHTable 5, Fig. 8).

BATAE, BD)A 3388 8¢ ¥4 2
e Hgts B AS5250 32, BRSO
g Ad uvE ZBAEs FelsiAF e
(p<O01). 2 o] B e fol Alo]E B
oA Fsket BRAE w& Fo FLEFYY W

A B C Sig.(A/B) Sig.(A/C) Sig.(B/C)
Ant. Temporal 1515+4.85 13.38+5.58 84.95165.31 NS * % * &
Masseter 1495+447 1405+3.48 740245872 NS ** * *
SCM 1663+7.72 13.03+3.32 19.7217.89 NS NS *
Ant. Digastric 41.46+22.32 34.18+16.36 47.76+1898 NS NS NS
Al Open bite B: Open bite + TMD  C: Control Sig.: Significance
SCM: Stemocleidomastoid muscle NS: Not Significant  *: p<005  * *: p<0.01
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Table 5. Comparison of mandibular movements between control and patient groups during swallowing

_ A B c Sig.(A/B) Sig.(A/C) Sig.(B/C)
Vert(mm) 199164 350+2.15 022095 NS * u **
A/P(mm) 1.33£1.23 1.58+0.99 0.54+053 NS . * % * *
Lat(mm) 0.660.36 0.86+1.03 (.31£0.22 NS * * 4

Duration(sec) 288+1.24 3.00+0.80 1451041 NS * 4 * *

A: Open bite B: Open bite + TMD C: Control Sig.: Significance Vert: Vertical A/P: Anterior/Posterior Lat: Lateral
NS: Not Significant  *: p<0.0b * %1 p<0.01

100 100
90 0
80 80
70 70
8 60
50 Eg % D Petients(before)
40¢1 BC 30 R Pationts(efter]
30 20
20 10
104 0.
0l Art.  Masseter SCM At
At. Temporal  Messeter SCM  Ant. Digsstric Termoorsl Digsstric
Fig. 7. Muscle activity during swallowing(&): Flg. 9. Muscle activity during swallowing before
A Open bite. B: Open blte+TMD, and after training for normal swallowing in
C: Control, patients(w)(n=24). SCM:
SCM: Sternocleidomastoid muscle Sternocleidomastoid muscle
10 10
9 9
8 8
7 7
8 6
5 A 5 DO Patierts{bsfors)
;L :g . Ipam;gafter)
2 2
1 g)‘
O Vettrm  AP(rm  Latimm Duration(sec) Vo ol | e
Fig. 8. Comparison of mandibular movements Fig. 10. Mandibular movements during swallowing
during swallowing: A: Open bite, B: Open before and after training for normal
bite+TMD, swallowing In patients(n=24): Vert:
C: Control, Vert: Vertical, Vertical, A/P: Anterior/Posterior, Lat:
A/P: Anterior/Postetlor, Lateral

Lat: Lateral
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Table 6. Muscle activity during swallowing before and after tralning for normal swallowing in patlents
(unit: &) (n=24)

Patients(before) Patients(after) Significance
Ant. Temporal 1449+509 48503444 *
Masseter 14611407 42732837 *
SCM 15.2816.57 1668£6.70 * %
Ant, Digastric 38.73+20.23 416111981 NS

SCM: Sternocleidomastoid muscle
NS: Not Significant * *: p<0.01

Table 7. Mandibular movements during swallowing before and after training for normal swallowing in
patients(n=24)

Patients(before) Patients(after) Significance
Vert(mm) 255119 0.00+0.00 £ ox
A/P(mm) 142£1.13 0.50£0.33 L
Lat(mm) 0.73£0.83 : 047056 *
Duration(sec) 295109 1621049 *
Vert: Vertical A/P: Anterior/Posterior Lat: Lateral

* 1 p<0.01

Table 8. Muscle activity during swallowing with and without splint(unit: &) (n=9)

Without splint With splint Significance
Ant. Temporal 1338558 1272572 NS
Masseter 1405%3.48 1511£352 NS
SCM 13.03+3.32 14.83+541 NS
Ant, Digastric 34.18+16.36 206119.36 NS

SCM: Sternocleidomastoid muscle
NS: Not Significant

Table 9. Mandibular movements during swallowing with and without splint(n=9)

Without splint With splint Significance
Vert(mm) 350215 093£115 * ¥
A/P(mm) 1.58+0.99 0.71£0.62 NS
Lat(mm) 0.86+1.03 0521021 NS
Duration(sec) 300£0.80 1.83+056 *

Vert: Vertical A/P: Anterior/Posterior Lat: Lateral
NS: Not Significant *: p<0.05 * % p<0.01
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Fig. 11. Muscle activity during swallowing with and
without splint(#)(n=9): SCM:
Sternocleidomastoid muscle

dHE FAAY, A/FAA, H/-2wA 2 o
BAIZE o w& Aol HlE foF AaE Ho
FAHp<0.01, Table 6, 7, Fig. 9, 10)

A AR G WE AN SHAEE A
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A & A vg fg 2428 1Yy A/
Ao}k /-0 A e folg HEls Kol ekgt
HTable 8 9, Fig. 11, 12).
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T3 ARud AAE Ao R § ATFoA oAz
9] ZEAEE deo] HASHEA ATt Hel whe}
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o] AR F- Alolo FA At Rmseh, 28v} of
AZE AMetede TRATe 234 ola]go)
o] AA| 437 go] 44 ke @xo] gk

TTSo e ZHE Ao|g A stete) gxAs)
% A E Y ol AFA &7 AetYd AA Alolz
Ve RA Fddst A BAHE FATFEE o] £
F8aL stete] A £AH AAHEE el A
HE Aoz AyZE

et £ Ao e o]d 2o vg) dases
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Fig. 12. Mandibular movements during. swallowing
with and without splint(h=9): Vert:
Vertical,

A/P: Anterior/Posterlor, Lat: Lateral
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ol 2UFE FAE Ao E A ool
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Z 2gto] TTSY £AL Hgon unx 25e
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otk A4AsE 29 239 dstA $3AE
OmmZ Vol WA 28 A7 e QA TTS
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AT 1.9mm, BZ 35mm& C22] 02mmdl| ¥]&) $-¢]
A B YL RAEY olE dAstA] & uin|
= A5E JehlE A0 Williamson $99 A5
oA A& TTS#ALY " 2 A2 26mmst F
A A2 2 4 9lo). Williamson %€ 89 o
A3 2AUE 4T 5239 rAoR sy
253l ge) BAES AstAl At Aol mild
o3} o718 F A& FAAFE W37 A8 TTSE
e A%E Ho|d o2 ¢lg s A He A&
ol dgtol AAE MYage & &5 3ive 7}
A& AN AT d8AIE ATe] 28sec, B0
30secE Cit9 14secdl v)a) o8 dele Aoz
st HE Astet AxAle] 2 s oo whg} &}
oto] 3, &34 AW E sAE S us) E o
d&d Az,

AT¥ BEZHE] HlmoX v 2R Ao}l vt
7HA R e F FAME F9F Aole e}
A ek stvi(Table 2,345). ¢l& ZFatAol7} At
of vlAle Ao Miugel Gk v FhAe
Z AL REE AASE AoE A4E & len)
AFH CF9 vl A K} Batd} C3e] H) o)A
0% o3 Aol & Bl AL AL BRon &5
et gele S FAE £ gloke 28L& YA @
o}, gl BE gxho] AX R Adn S 71 A
olxe] vlmolng ZHEaietAte] Ao G B

HAR N mers Suet SF6IAEM7 ot DAls BF

7] f8iA s AR Adads AR 371 F1
2 ggasteg Atsdr)

ol AFE TTSE X837 9% thFd wio] Al
=H QU profitt 5931 Wasson™ & @23
7 Hel A FH, ¢4y LxE o) & ZAUEA
AFE ¥ 271% 8 (myofunctional
therapy)S AAIBHAA &zbe] Wi gAY F
8AE& Az 7 dFolAe SAA FAA
89 RS T8 AHY T Adtddo] olH
o2 AP 2E g 284A F98 28 F
7vek A stete] £F A} AALY FAaE B
o Bz Astdy vsHRAe 408 &2
Q=dl(Table 6,7) o] TTSEANA FAH8 % =
Sate ANoRE dAAHoR FE% ANE By
T Atk 7MeA & A ET

PR E A BEe AR AT ARe
dat v 2ARL Aole LE U SAA
Fel g zbo]& AT ket (Table 8) ol& 7
599 A71ATtel YAt Miralles 979 o
FAHRE aYPFEFA ZZ Fo dAsA] FHH
20 w29 F% TEAE LAE HoFo] B
TaRge dAEA e ol 4F i
B71Eolvt Adub e zfo] &, A T8¢ 2AA
#E< =7 AT AT AY d5te] qate] &
o] obd Elgolte A oA A2 $ dEe 24
2 A=), FX] G wg AskA] g%
¥ WM e AR dstrIzte] f9EA
74819 5 (Table 9) S =] felj Wslsl &
ez e AL uA s AR oa) A3t 3}
o] 3ol st JHgA WEld Rer
DRA e gk wetA FF F1AHA A3 ¢
8% ez AYEd,

=3
d
A

=

v.d 2

Agisr X Fhgde] ey AXE MAgag
24 159 (AT AR AndE S0 &538 e
ol 4 98 (BE) 2 2 a o FFettA o))
e U4 FAACE)E L2 HAFHE o4
A aeteES Wt BHE 4 e BioPAK

- system(Bioresearch Inc., Milwaukee, WI, USA) &

BioEGN# BioEMG Z21%$ of g8l hgA), &
o olGE7IA, AalNe] AEET, 52, FHRED

B otol%2 %] 2HES B dAsiAle shebe]
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Ax e A g Bdste oS 2L EHE
At

1.

2.

4,

. A3A] AT CEoll vl

CONFE HET

HHAl BAE(A, BER)HE Y2 CHY FA4F
ZAZE UIRE /g 2ol7} gl

Hu o|fE7|A BE2 Cod HE AEFFZ
(p<0.01), XZ(p<0.06), FHFHEZ(P<0.06) B &
o]l B2 AL(p<0.05) BFoIA oA we &
AEE YeiRic

ASF2T maoA f
46}7ﬂ o ZUAMLE HPow (p< 0.01), BE
& C2o) HlE AZFE2(p<001), 2Z(p<0.01) &
FHARETO00B)NN FAAFH v 28T
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- ABSTRACT -

The Swallowing Pattern in TMD Patients with Anterior Open Bite

Jong-Jun Lim, D.D.S., Kyoung-Ho Lee, D.D.S., M.S.D.. Ph.D.,
Sung-Chang Chung, D.D.S8.. M.S.D., Ph.D.

Dept. of Oral Medicine and Oral Diagnosis, College of Dentistry, Seoul National University

The present study explored the influence of temporomandibular disorders(TMD) with anterior open hite on swallowing.
Fifteen subjects with anterior open bite(group A), 9 subjects with anterior open bite and TMD(group B), and 24 subjects
without malocclusion or TMD symptoms (group C) were included. BioPAK system(Bioresearch Inc., Milwaukee, WI,
USA) was used to record the muscle activities of anterior temporal, masseter, sternocleidomastoid(SCM) and anterior
digastric muscles during maximum clenching and swallowing. Positional change of the mandible during swallowing was
also recorded using the same system.

The obtained results were as follows:

- 1. Group A, B, and C did not show significant differences each other in the muscle activity of resting position in most
of head and neck muscles.

2. Group B showed significantly lower muscle activity in maximum clenching than group C in anterior temporal(p<0.01),
masseter(p<0.05), SCM(p<0.05) and digastric muscles(p<0.05),

3. Group A showed significantly lower muscle activity during swallowing than group C in anterior temporal and masseter
muscles(p<0.01). Group B showed significantly lower muscle activity during swallowing than group C in anterior
temporal(p<0.01), masseter(p<0.01), and SCM muscles(p<0.05).

4. Group A and B showed increased positional change of the mandible during swallowing measured from vertical,
anteroposterior and lateral aspects, and prolonged swallowing (p<0.05).

5. After given instructions for normal swallowing pattern, group A and B showed increased muscle activity during
swallowing in anterior temporal, masseter and SCM muscles(p<0.01). Positional change of the mandible and time
elapsed for swallowing also decreased after the imstruction(p<0.01),

6. Occlusal splint did not change the muscle activity during swallowing. However, vertical change(p<0.01) and swallowing
time(p<0.05) were decreased with splint.

Key words: TMD, anterior open bite, swallowing, BioPAK
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