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Table 1. Occlusal status of subjects,

918} mandibular tracking device?l Saphon Visi
- Trainer (SVT) C—1I (Tokyo Shizaisha Inc., To-
kyo, Japan) ¥ ZAslA A7l AZAAT (transcu-
taneous electrical neural stimulation) Z2]*" 4l
Myo-monitor J, (Myo-Tronics Research Inc.,Sea~
tle, Washington, U.-S. A.)& o]&3lgcl. SVT
C-1 (Fig. 1)+ light emitting diode (LED) & o]-§-
FAdeE AA Y Jld Y2 W S5 SEo
2 slo] .on, dtt AAFANAY sty o
sHet¢5L &4, FA4%ek Y Myo-monitor J,
(Fig. 2)+€ vl 1.5secv}r} S00microsec®] =x|4-4]
7H& 712 A {2 Aol 7| (preauricular area) &
+8ted A5 P A7 HAAL FA Ao A
224 T o)A g& Yosid, FAA (TR
isotonic) &t #HTE EE el %

gl H1AE AAsE AHL &3 2ol 39

7h AFedd AL el o3 Frankfort

Fig. 1. SVT C—1, a mandxbular tracking devnce

Relationship of  the Vertical overlap Horizontal overlap i No. of the natural teeth
1 st molar
(Angle’ s classification) {mm) (mm) (except 3rd molar)
1 cl. il L5 - L5 28
2 cl. I 1.0 1.0 ‘ 26
3 cl. 1 2.0 3.0 28,
4 cl. 1 1.0 1.0 28
5 cl. 1 4.0 4.0 28
6. o, 1 2.5 2.0 28
7 c. 1 1.0 1.0 28
8 cl. 1 3.0 4.5 28
9 cl. 1 0.5 1.0 21
10 o 1 3.0 1.5 28
11 . 1 2.5 e L 8
12 . I 2.5 3.0 28
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plancol 2 Ex3t HWEA, viel g by Aol
Fsich,

Fig, 2. Myo-monitor J3, a transcutaneous
electrical neural stimulator.

) Myo-monitor & A#tstel 2+ A 7| 2}3Fel] of
ghof gtoto] lumd Y AMHTEHEE 3t 458
ol4t T FE3 olgbdiglet.

e SVT C—I4elA4 statlalst A #14)
o E=¢sidex BAstAP" " (Fig.3,4).

Fig. 3. On relaxing the masticatory and facia
muscles using Myo-monitor, mandibular
rest position was observed

on SVT C~—1.
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Fig. 4. After relaxation of muscles, mandibular
position according to time was plotted
on SVT C—1I. Note that mandibular
position reached at repetitive
rest position,

s1an1
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zh) 7+ ol Fel4beli A ale} b8zt AAE A o]
% SVT C— Q& ol-&3te x5 (Fig.5) o 4
4ol (Fig. g )oll 4] 715351t
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Fig. 5. Interrelationship among mandibular rest
position, centric occlusion and isotonic

trajeciory was plotted on frontal plane
of SVT C—1I.
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Fig, g Int;rrEIa'tionShip among mandibular rest
position, centric occlusion and isotonic
trajectory was plotted on sagittal plane
of SVT C~—11.
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4patoll, 5 %-& 3lete] MORAE Alat, Aasldd
23
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7 =7t &4 eb22 ¥ & @l 2] (Orthodontic resin,
The L.D. Caulk Co., U. S. A. ) 2.2 4t %2
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24st 9},

W) =7k 24 otz YA alAE wuksle dough
stage7t Slg&el F2A wE] 4 Hotrt &5
£ 499 Bl &8 F T2 FAEt T Myo-
monitor & 2t-F38le] stetet el 4 1.0—1.5m%
A4 HATE AEE i At AAE A8k
Gl_.l‘)

t}) MORA S 2g=& 2195 Fajdol4 gt
A9} FUATF HEE o] FA sgoH, FYEF A
g FobEX A A sl oINS EE shgon,
AYEF Aol AN 2 YES 22 23819

o]4tst o] A4 MORAE o Folj4tollA] 24
A7k Aakabglet (Abek MORA; Fig. 7, 8 &let
MORA; Fig. 9, 10).

3) Wy =23

MORA Azt A% 159 7z 9 309 7zt
A9 WL wi-Z2 A9l Digital Back Muscle
DYNAMOMETER (TAKEI KIKI KOGYO Co.,

Fig, 8. Photograph after’ application of
upper MORA.

Fig. 9. Fabricated lower MORA.

Fig. 10. Photograph after application of
lower MORA.

Tokyo, Japan) & &&&ld ( Fig. 11, 12) A4

F-Askdch ola Aatal, ARF 159 Aat
Y 30 AzbAl9 wiZdHel oA F-27F A}olst
A=A Brhslzl Hdke] vbEE A F4ALEA
4 (repeated measures one-way ANOVA)& <&
gk ojdl JAHFAFL N.S. :P>0.05 not
significant; *: P<0.05 almost significant;
**: P<0.01, significant 2 &}¢ic},

Fig, 11.-Digital Back Muscle DYNAMOMETER,
a back muscle strength guage.
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Fig.12. Measurement of the back muscle

strength using Digital Back Muscle
DYNAMOMETER.

M. SRS

1. 2F0i2 %o sletord el 4

129 2] o o Aboll Al Myo-monitor-&  &2té}he]
7t A7) 2Tl dlgte sleto] 1 meslF HEE 8
of, 458 oj4 /L FH3] o|skAlF] FSVT

C—Hol 7155 A5 ';t Al 4bed A 2] slatel 2 ¢
ot FARTH 2o BAE 248 Az, sletat
A FAREH R} vsHoNi B 3.240 .9mm,
Fulo g #HF 1.0+0.9mm 2HE02 HF 0.5+
0.7mmell $12I8lG 0 Zulsdele] HFL 0.7+
0.5mmel ek ( Table 2, Figl13).

ahetebA ol FAlmbsl 7he) A Fub Aol 4

Bl HHE HReolal yos Jnizl 109
FALYEHY o} Fuboll sl RSP
Zuldgloll A 19 ulo] MAE Ro|A gokons]
39-e etz FARLH v 29,
g ool 2&HHE et ( Table2).

2. 2|02 x| slote| EXAM HTAHX 2
24

Myo-monitor @ SVT C— ol &ls 2 s sle}
ARl A FHtE 1.0—1.5mm 544 s E

Aol A AL FARgH el gypoa s
F 0.9+0.6mm, &0 3F 0.3+0 .6mmoll 2] 3
3}91""4 Zur $lE HF 0.520.4mmo] et

(Table 3, Fig, 13), (0 .5em / div)
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Fig. 13. Diagram of relationship among mandibular
rest position, centric occlusion and isotonic
trajectory.
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(Table 3.
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129 oigl Aatad  zAAF 159 Ask ¥ 309

A3l 418 wj>3.& Tabled, Figldot 23tch MO

RA #ab o] vz el T2 158+23kgolsl

A3 1549 AstAjll = %3 F 165+ 23ke, A2k 30

A Akl HF 175+26kgo) S ok (Tabled, Fig.

15). MORA#aL 159 Aslaloll= Aabxol wlal

kol 4.43% Erstdled, 309 A skl

10.76% % 7tskel e},

MORA #ate] szl de=E AAs 7 sig
uH-E4 gl R4k

D‘»o \_'r] ‘-O] X]
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] 30 DAYS AFTER
Fig.14. Histogram of back muscle strength
of 12 subjects before MORA, 15 davs
after MORA and 30 days after.
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-way ANOVA)el 93t=l MORA #Hab=

2}z}

%

159 7z 2 308 AnAe] s ZHajo]oll = FA

Ho2 folq AolE WY 4 Ydch(F=5.93,
df=2, P<0.01*%.

Table 2. After relaxation of muscles, location of mandibular rest position from centric occlusion.

Vertical relationship {mm) Anternorre—lzct);tr:esr}:?pr (mm) Lateral relati_onship (mm)
1 4.0 1. 6 {(posterior) 0.4 (left)
2 2.4 0.2 ~ ) 0.6 (left)
3 4.2 3.0 7 ) 0
4 2.8 0.1 ~ ) 0. 6 (right)
5 4.4 1.8¢ » ) 0. 8 {left)
6 3.2 0 1.0 (left)
7 2.2 1. 0 (posterior) 0. 2 {right)
8 3.6 0.4 ) 0. 4 (right)
9 3.0 1.4¢( ” ) 1.4 (left)
10 4.2 120 7 ) 0.7 (left)
11 3.0 L8 ) 0.6 (left)
12 1.4 0 1.4 (left)
Mean 3.2 1. O {posterior) 0.5 (left)
+S.D. +0.9 *0.9 +0.7

Table 3. After relaxation

The amount of lateral

deviation (mm)
0.7+0.5

|

of muscles, location of isotonic trajectory from centric occlusion.

Anterior-posterior relationship  (mm) Lateral relationship (mm)

1 1.0 (anterior) 0.4 (left)
2 1.O( ~ ) 0.2( »)
3 0.7¢ » ) 0
4 0.9( ~ ) 0. 6 (right)
5 L7( »~ ) 0.6 (left)
6 L6( ~» ) 1.0( »)
7 0.2( » ) s 0.2 (right)
8 1.8( ~ ) 0.4( ~ )
9 0.2( ~» ) 0.6 (left)
10 .o(C -~ ) 0.7( ~)
11 .o( ~ ) L.6( ~)
12 0 0

Mean 0. 9 (anterior) 0.3 (left)

+S.D. + 0.6 +0.6

0.5+0.4

J.. The amount of lateral deviation (mm).
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Table 4. Back muscle strength of 12 subjects before MORA, 15 days after MORA and 30 days gfter.

Before MORA (kg) 15 days after (kg) 30 days after (kg)

1 154 174 188

2 137 139 . 144
3 155 155 166

4 134 146 139
5 173 216 228
6 136 135 167
7 148 148 166
8 130 154 148
9 204 185 193
10 189 175 197
11 161 182 194
12 175 174 164
Mean 158 165 175
+S.D. +23 +23 + 26

(repeated measures one-way ANOVA;

inter interval F=5.93, df=2, P<0.01*%

200
1';ei
180
170 e S
169

150
149
130 s
120
110)
100

KG

1o 3
DAY

Fig.15. Line diagram of the mean of back
muscle strength before MORA, 15 days
after MORA and 30 days after.
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o] gl =4 HE Zg FAHoR AHsidel
Lo an g MORAVE Absba 23 F bl o
T fAT Ay glohe Rael oig «into e
olel¥t o F ¥ 3ol & MORAVE 284 At &
A\ ZbgQl Ahabs| =] okgke s MORAE #|#, A
2yl of st AAZE At sigdexie &
AL AgMFLL gl e

Kaufman'” & MORAE Az, Al «fe] 58
T 3742 845 AA% v QALEE AR Q
dteto) 9 @ Aale F¥olzla &4t

MORAE® MslE Azt 2 27k48 o4y
i 4 e, oladYA A iAol e AE
oleh, Gelb™ & %o} Al8}= vertical dimension
9] zpdst AR A=A s5Atel HAlEolAl
o] 2t MEE A-gstgem, Stenger'™'"& 4l
Al X &o] ARk FEAPAA Ao} R FAY £
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€& #£A7L E55EE ST sl
& 4o] 9+ protective mouthguard & Ah-&%tc}
ypo3tges Kaufman™ & olayadezxl
# 4 2+ urethane MORA & ©} 283t &
Bagtgicl Azl dub o g wro] 4g3sla gl
£ otz e A o2 MORAE Alxsisdct

MORA ##4l, 3slete] 9218 o FA AAE A
Ql7b ke TAVE B Fagtelt, st 93]
+ vertical dimension ¥ %4 3 BAZ AL
g 4 dek Williams™ & 371l b gs], & 5
Auge], stetetAdy, st Som EF
A7 Yol 4o 2kx0 2HE £, L ul
ot A 912 MORAE &Y 7 folle veiz| ¢
Ao Ay} 2kx)8] ZHo| Frhsldctn w13}
A3, Stenger'™' = 7 Mol free-way space
o) FAl £2 a2y} o7k FAS HER mouth
guard & Az, AT Az FFEHe] oM A
<+ Bmslgiet

otatd slggel RS ARFed HEde
occlusal splint & M zt4], 3letelz]ol] A7t o2 B
a7t et Okeson™-E C. R. splint¢} 34 dsta
of %z}e] x| 8ol 485l shatg Aul 9A]4]91
splint 2 sl osd Gelb"**" & TRAZA
o] At FHL FoAL F de Y2 oL
A2 AFH e Jankelson™ & ZRAL7AA
et st AAE B EAA Foiof fActn F
sl A, b 2ekg A Ao AA 2T A
#] 91 Myo-monitor 2 2tat® /& o]gl4|7] F-9
sletol A 97} 7150 H=l, olZ myocentric rest
position o]2} Bt o] fJxlell4 slote] 1.0
—1.5mm 244 #-72 =2} dlet 9145 myocen-
tric occlusion positionel2} dF3lo=, =3t o] 7
o2 AMat AagE occlusal splints 2 FI§F 3
B2A3E Adgdvta B u3gan"™ Wessberg e E
vjegt AsE skl

o] g odFH 3o ZASA A zp= Alslete $
© AAAE AL F MORAE A3}, AAsidcl
Myo-monitor  45% |4t ok /L FE3I
o]k 7] F slotakAflo| ¥4 Az, sletatAs
€ FAREY B HHE 3.20m 3P AEHGE 0l
Wessberg 5" & AFH el A9 5.2mmell w3}
H, & dFdAde 28 AL 3§ Lo 9]
123

Jankelson'"**"*" 2] o] 8ol A3} slele] $2)
& AN %, o] A2 M MORAZ 48al

IR L

28 Foll 4, 53 el o]z ikl w3}
of o7y $14 W2 &3 MORAZE #
£¢ A A7HE $-4387 fetd A F 159
2 309 AsAlel gagdoed, azE Jelisl
#lAe HATY 6F AT Aastool el Xt
= g

MORA ZaH¥E 1549 73419 wf2d-& Fatald|
vEle] 6ol 57k 490l 24, 292 FUs
deot, 304 AztAldle Aabald) ulsle 107 o]
%7t 29e) #4E w9k EQ 309 A4l
+ 159 734l wlsle 9 Fo| 57}, 3He] 7
48 8.5ch( Tabled, Fig. 14). =4 2] 337 7koll
AE 159 A3k v} 309 Astalell e oS S
2% AL Mol u, o] MORA7 £3+E vbebu]
71 Y Ae A7ke) e dlehe A FH I e} o
#2184k

Gelb” = MORAE slotel # 2t Aabsigl o
¥ Aol de 12999 AT Sl Aoy
Bhe] 7 -2 Ak, 592 dhetel Aabsigch 4
ot 3 glet MORAE Aater 7%, 2o Wy
o] 3 F-& Table5, Fig.163F 7gkeh. 4FebMORA ¥
3ttMORA7F o Z&ol o] A& ko] o]z} <
E3], 4853 o] 4] B 4FE 48 (repeated measures
two-way ANOVA)S <4, H7het A3k o ¥ 4
olofl 2§t afo]E Mo|a] dyrcH(F=1.48, di=
1, P>0.05 N.S.).

MORA7EF A4l FollAd 53] ofn] $dof a3t}
AeAE Bog AL ZE Smith™ '™ & T
gk ARE ¥ D395 Garabee™ & Il Hol o
gty fsbrb glebn B 34, Bates® & 4
HNERNZ 9 dFdog 23 KA §9) 7%
Buslgod Wiliams™ + #}x8] & 5713}
et Ba3g 2, Keufman'”-& 4744, oFF
A ol A 31d, dbedAly] A5, 8yl e,
A xolf sl A4, AAL AF BAAH +558
o] Frhsldcta v mslgen, stAlucis 4l
ol ol g JE#E ot 2R E Yot

MORAZ} Al 9| Tdol vzl &35 A3}
£ 71228 Gelb"& & &5 (applied kinesio-

logy) Z-oll Al & ) atH-oF (chiropractic field) & &

Aoz dgsta Ak F A & el EH
she £Edse oe YPAE YEE o1 49
+ol, MORAE Aatge s agdaE uzh4
7%, o] AL Aldl ofE NF-EolE J3E =14

4 qvtn vasbgst,
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Table 5. The mean of back muscle strength in the case of either upper or lower MORA.

Before MORA (kg) 15 days after (kg) 30 davs after (kg)
upper MORA 148 159 171
(N=7) + 14 + 28 + 29
lower MORA 172 174 179
(N=5) + 28 + 12 + 22
(repeated measures two-way ANOVA ;
inter group F=1.48, df=1, p>0.05 N.S.

inter interval

208
JIC T O O PO SRR
188
P 7<) S— * 4
160} g

2156 e
140,
130¢
L2 e e b
118
ree o i5 )

DAY
o UPPER + LOWER

Fig 16. Line diagram of the mean of back
muscle strength in the case of either
upper or lower MORA.

B 7ka], MORA7F Al#lg] Z™el o2l Azt
of 3l uto] AlL=lx de uh, Azl AF
HA3tbell 23l Myo-monitor& o] #3dle] A7
stz 2 MORAE A=, 2atsgdd o w2
ol A& f28 57HE dAE 5 gdded, olB
7122, dtabglalst Alalel cloket H-Po) 2o
ol = #Azlol g «oF, MORAZF RE &34
el Al sty 4 ez ofw BA o4kt
Alel #slaelxe] o MORAS #se »ixe
ol Aeldql ukgol 3t A9 AFEeo] o]
Folzjol ¥ Aoy Az}

V.2 £

Aate oA J5gNe Fade]l e AE Al
| aFHael Ay Fo @2 AEAF 1298
422 mandibular orthopedic repositioning ap-
pliance (MORA) & AHate] sl v| x| o8k
AdTgoernd, slote 27} AMTHalE A3
7t A€ RAHL, A4 A7) A 2T
3319l Myo-monitor $ mandibular tracking device
Al SVT C—11& ol§, At &8¢ o|k4l7)
¥ etk yHE AL 1.0—1.5mm 44 w7

F=5.04, df=2, p<0.05%

A 15973, 30473t A1) THE w2y
A9l Digital Back Muscle DYNAMOMETER® &
A, ¥Astd cobga 22 AES Ao}

1. MORA zhataie] si 22 @ 158kg, 3t
F 159 FskAlell & 165kg ( Aol w8l
4.43%%7h), 309 ZAstAlel]& 175kg (AFaba
oAl Wisked 10.76% %71 ol gct.

2. MORA data, #atsg 159 9 3090 739h4)
8 W ZH slololl e FAHOR Ho7) fo)

Y = dgichP<o.01; repeated mea-
sures one-way ANOVA).

3. fs}%‘%lil AR Aol 4 AL Anz 28
oISt ¥ sletel AT FARTSIH T )
L2 M3 2mm, Fulo e #-F 1.0mm, &
L8 A 0.5mmol] 123 om, Zulwmigle)
- 0.7omo] o e},
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A study on the effect of mandibular orthopedic repositioning
appliance (MORA) on back muscle strength

Ki Yong Hyun, D.D.S., Sung Woo Lee, D.D.S.
Dept. of Oral Diagnosis and Oral Medicine, School of Dentistry,

Seoul National University.

Abstract

In order to observe the effect of mandibular orthopedic repositioning appliance (MORA) on
body strength, the author measured back muscle strength with Digital Back Muscle DYNAMOME-
TER (TAKEI KIKI KOGYO Co., Tokyo, Japan) before MORA, 15 days after and 30 days after
MORA in 12 men and then analysed them statistically.

The subjects were weight-lifting athletes of Seoul Athletic High School without dysfunction
of masticatory system.

MORA was fabricated at 1.0-1.5mm isotonically closed position (Myocentric Occlusion
Position) from mandibular rest position (Myocentric Rest Position) using Myo-monitor (Myo-
Tronics Research Inc., Seatle, Washington, U.S.A.) and SVT C-II (Tokyo Shizaisha Inc., Tokyo,
Japan).

The results were as follows;

1. The mean of back muscle strength before MORA was 150 kg, that of 15 days after MORA
was 165 kg (4.43% increase than before), and that of 30 days was 175 kg (10.76% increase
than before).

2. There was a significant difference among back muscle strength before MORA, 15 days after
and 30 days after MORA (P < 0.01: repeated measures one-way ANOVA).

3. According to the result of determining mandibular position for MORA fabrication, mandi-
bular rest position after relaxation with Myo-monitor was 3.2 mm lower, 1.0 mm posterior,

and 0.5 mm left from centric occlusion. And the mean of the amount of lateral deviation was
0.7 mm.
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