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(reversible appliance, stabilization splint) 2}

vl 7}ed A AZ| (irreversible  appliance, re-

positioning splint) 2 #+%3 s} Ao}, =T
aretA AR 2L AS 1) #lAY ngA
%9 @4 & (occlusal disengagement the-
ory), 2) mgt:7] H3E (vertical dimension

theory), 3) 4 - shetzbatAl Auh & (maxil-
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lomandibular realignment theory), 4) <3
A A2 AE(TM] repositioning theory), 5)
912} & (cognitive awareness theory) 522
ofste] At gl

FARYRAE aZXE37] "o mPA
BFHE DA77 AEsloiol e ol EF )
ZAele FHag daAdAelst Az WUAg

BZFA A met
ARAAE A4S iéﬂ 71EH“}—— e, 1)
HAT-A] @}l E I 271 (muscle
memory, neuromuscular avoidance pattern)
o] AA, 2) AFZ wlAA=l FH71AAbel
o M4, 3) sttFHTo] AelH ALY Fol A
%5/]1 (})}\1—,}_23,35)‘

GG FAE hAE g mtARA
o] g A ddle], Manco'%, Tallents

ssae2 wAlA A #BAE,  Clark™95,
Hamada'?%2 +4E A5, Roura®%,

Clayton™®%-, = ®M?%.-£  pantographic re-
producibility index (PRI) & ©]€-3 A& A
P v Ad7. =3I Kovaleski'®s,
Williamson®*3+385, £4052 m§r|iel Veri-
check59 2YPr|7E AHSst, mgdAA
ol Abg-o} BletAFo HA W tol] vlAE o
S WA v, A7) AZ, A, Aab
T FAFHFY X} WFEHEe AL B2
g vt ok 2By o)EY dre 2F o4
AANEAE ez n glen, 47 A
olgt AFANE Rusln gt olo AzlE
EARPRAE ez addHAHE AL
]t
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YA oz A o HAH35te), AT $& 7}
TAE AT vk b AL Aol o]
off ¥k njolrh
. ATFcha %y
. Hdgoyat
1) =T

1989%1 3975 1990\d 124 7= AR A

Foldel HUF FAIFAASF, condylar
position indicator (Panadent Co.) & ©]-&3}o
spetarel  FAwd-FAY  HA(CO-CR
discrepancy) & SA% 27 A5y 4 +24
Z7b 1.00mmol W, 2% #37E 0.30mme)
Ql B2 A ot@A Ao dAA FAde]l gl
Angled 1% $AugA gue vz
a3t

2) 49<
19891 39 19904 129747 AR
ool e Az FAF, FALY
-3A9 Hart ASu 5 432 HA 1.00mm
o4, Fu #z 0.30mmol4tal A} 229 &
ez slger, olgg FAHaFe] FHol
o)ste] ohgo] 5% 22 AE3c).
7}, Angle® 13 #A4x¥ +(Group I).
b, Angled IIF 1§ SA33F (Group
11/1).
o}, Angled ¥ 2% HAm
11/2).
2}, Awargd-F (Group O) . 7
vh. shetEel ] A T (Group A).

g+ (Group

2. Ay

1) FAH 2 E

ZA9+ Dyerd “muscular seated power
centric’9 MdE AL c}oin,

2§75 WL Dawson”9
guidance”$} Roth?¢] “3 finger tripoding
method" & Z&35c. mIs|E9 Ase
blue bite registration wax (Delar Co.)& 4}

239} (Fig 1,2).

“bilateral

2) FARTY 2%

FAnTe $A7 b dakd Az 4%
o AotEg HEAZ Aol AEsge
2EAEY A 10X pink wax(Moyco
Co.) & AH&35iet.
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3) mEr] Rzt

A skt rim-lock tray (Superior Co.)
9} alginates! Al (ESPE Co.) & <A 53
%, velmix stone(Kerr Co.)-& o] AAz
28E AFdAD. AAd2FPS  estimated
face bow (Panadent Co.)& ©]-&3}e3 PSL3¥
Panadent % 7] (Panadent Co.)oll %23 &

FAH LI EL ol 83k Fotmy S —‘r’-"—%
k. EHAAQrE o2E Fo)r)] Yl
snow white impression plaster (Kerr Co.) %

Ahgshgich(Fig. 3,4).

O TYIRAAY AR 2 B2
Roths] A4 3ol me "ot 3|A% 4

3

A 2A FAFTEY & FAFA (Caulk
Co.) & w7 AlA ez AzFshsdt.
oot Ao miubd (occlusal scheme)
A3 ¥ % 2% (mutually protected occlusion)
o] oAsIG . FAW A T agx|e FA
1549] shim stock (GHM Co.)& ©]&3l

F2AL AYgsigct. agtg A agz
Ao 1%, 2%, 4%, 8%, 1239 AL A
Al o, w3k AX e kAo ¢

Fig. 1. Muscular seated power centric registra-

tion by 3 finger tripoding method.

Fig. 2. 2-piece Delar blue wax centric relation
record.

Fig. 3. Transfer of maxillary dental arch with
estimated face bow.

Fig. 4. Mounted models in centric relation.
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Fig. 5. Construction of occlusal splint.

Fig. 7. Overbite and overjet of subject no. 1I/1
-5 before occlusal splint therapy.

5 shrstsel 9% &4

condylar position indicator (CPI) & o¢]£&3}
o FAANAY taFe HXE LHIA
A AR A3 INLE 72 7158k
FA Yol A8 st aF9XE alignment col-
umn(Panadent Co.)# ZFA:g=|E |43l
o 7] &3t e (Fig. 9,11), Az olA
o AT AAE A4 st 28E CPlo &
2 F, FALYES 7| E4e) 2P A
ol AHAAmgAE o] &3 sE3od
(Fig. 10,12). CPI7|&=#] (Panadent Co.)=
A9 - AR} £yt 359 23}

Soiglel ARYFE XF(+: AW, - ¥
W, AABFE YEG AW, ),
FYYe ZH(+1 959, - A3 oz

Fig. 6. Occlusal splint in mouth.

Fig. 8. Overbite and overjet of subject no. I1/1

-5 after occlusal splint therapy.

3o (X,Y,2)FE52 sl 9x& A&
Al Hol k. FAH0,0,00FFE 7T
2 FAaFAAA Y AelE S8 FAR
$-FAAAAE g F o] A8

AX A9 (+), S TP (-)

AX DR (+), &2 3ty (-)

AX : §-Fud 9 (+), & F5uUHH ()

7185 A9 dx+ 10 Scale Lupe(Peak
Co.) & AH&3le 0.0lmm7HA A8,



Fig. 9. Condylar position indicator set in
centric relation.

Fig. 11. Sagittal recording plate to measure
the anteroposterior and vertical dis-
crepancies.

. A74H

I S met{ollA e stefntsof x|

% 3}u}(Table 2, Fig.
14), I+ 1% F-Am3re Az (Table 3,
2

¥ +ARYTE F4(Table

% & (Table 6, Fig. 18)o) YA 3= A
+ JJehigis

Fig. 10. Condylar position indicator set in

centric occlusion.

Fig. 12. Transverse recording plate to measure
the lateral discrepancies.
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Table 2. Amount of CO-CR discrepancy before occlu-
sal splint therapy in Class | malocclusion

Table 1. Amount of CO-CR discrepancy before occlu-
sal splint therapy in control group.

Var_l A Xy AYy L2y

Subject No. R L R L
c-1 069 | 067 [0.73 | 0.67 | +0.16
c2 072 | 053 |-064 | 071 | +0.08
c-3 054 | 061 |021 | -034 (+0.19
c4 043 [ 043 | 097 | 076 | 009
c-5 +0.23 {+0.37 |-0.73 | 0.74 | +0.17
c-6 037 | 035 | 065 | 059 |-0.23
c-7 +0.31 | -0.12 | -0.16 | -0.27 | 0.01
c8 0.05 |+0.10 [ 0.10 | 0.07 [ +0.17
X 028 | 0.28 | 0562 | 0561 |+0.05
sD 037 | 034 ({ 030 | 0.24 0.14

A X : anterior {+), posterior (-)

AY : superior (+), inferior (-}

group.
Var. A Xy AY g N Zy
Subject No. R L R L

-1 102 | 087 |-1.93 | 2.07 | +0.18
12 -1.07 | 0.95 | -245 | 232 | +0.21
1-3 201 { -1.97 | 203 | -197 | +0.10
14 +0.97 [+1.12 | -1.87 | -2.01 | +0.17
-5 0.75 | 087 |-1.64 | -1.57 | ©0.11
i-6 134 | 127 [ 278 | 264 | +0.25
1-7 125 | -123 | 3.01 | -3.05 | +0.19
1-8 +0.64 | 0.12 | -1456 | -1.64 | 0.05
19 245 | 276 | 375 | 3256 | 0.22
X 092 | 099 | -232 | -228 | +0.08
SD 104 | 1.02 ] 069 | 055 | 0.156

AZ: right (+), left (-)

Table 4. Amount of CO-CR discrepancy before occlu-

Table 3. Amount of CO-CR discrepancy before occlu- ) R i
sal splint therapy in Class Il div. 2 malocclu-

sal splint therapy in Class 11 div. 1 malocclu-

sion group. sion group.
Var. A Xy B Yy AZ, Var. A Xy LAYy £Z4
Subject No. R L R L Subject No. R L R L

1/1-1 +078 { 40564 172 | 157 | 0.18 H/2-1 215 -198 | 036 029 | +0.34
1/1-2 +0.54 | +0.79 | -1.80 | -2.01 | +0.17 1/2-2 175 -2.00 | 027 025 | 0.15
11/1-3 034 | 017} 235]| 230 | +0.20 X 4195 -199 | 031 027 | +0.10
/14 +0.05 | 007|126 167 | 017 SD 020 001 | 005 0.02 0.24
11/1-6 +1.25 | +0.64 | 295 | -3.04 | +026

X +0.46 | +0.35 | 201 | -2.09 | +0.05

Sb 062 043 | 065 0.61 0.21 Table 6. Amount of CO-CR discrepancy before occlu-

sal splint therapy in mandibular asymmetry

group.
Table 5. Amount of CO-CR discrepancy before occiu- Var. AV LY, AZ,y
sal splint therapy in open bite group. Subject No. R L R L
Var. A Xy AY, A Zy A1 075 [ -1.98 |-207 | -1.02 | 047
Subject No R L R L A-2 -1.27 (+0.15 | 2.78 | 3.02 | +0.39
0-1 +0.46 +057 |-1.75 -1.82 | +0.27 A-3 +047 | 1157 |-1.76 | -2.76 | +0.56
0-~2 +0.88 +102 | 245 -2.79 | +0.36 X 052 | -1.13 | 219 | 227 | +0.16
0-3 025 017 (237 -212 | 017 SD 089 [ 1.13 | 051 1.08 0.65
X +036 +047 | 219 224 | +015
SD 057 060 | 038 0.49 0.28
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Table 7. Amount of CO-CR discrepancy after occlu-

sal splint therapy in control group.

Table 8. Amount of CO-CR discrepancy after occlu-
sal splint therapy in Class | malocclusion

Var. AX 4 LAY, rZ, grovp.
Subject No. R L R L var. A%z 22 2%
C—1 057 | 054 | 053 | 051 | +0.14 SubjectNo.\ R L R -
c—2 054 | 049 | 057 | 069 |+008 =1 071 | 067 | 087 092 | +0.19
c-3 057 | 057 | 032 | 032 |+0.08 -2 072 1071 ¢ 24 1191 +047
ca 062 | 057 | 058 | 061 | 010 1-3 462 |-1.4 [ 137 | -1.32 | +0.10
cs 001 | 003 | 082 | 049 | +047 -4 +072 |+0.79 | -1.02 | -1.35 | +0.17
c6 037 | 024 | 057 | 0854 | 021 -5 067 [069 | 076 |-065 | 0.12
ey 027 | 019 | 021 | 023 | 001 i—6 112 |1.01 | 154 |-1.47 | +0.17
c-8 005 | 005 | 005 | 005 | +0.12 -7 104 | 097 | -198 {-2.00 | +0.20
% 231 |03 | 042 | 043 | 003 (~8 002 |001 | 076 |-0.85 | 005
SD 031 | 021 | 019 { 020 | 042 1-9 187 | 1567 | 234 | 247 | 0.17
X 071 | 066 | -1.32 |-1.32 | +0.07
SD 069 | 069 | 085 | 051 | 0.14
Table 9. Amount of CO-CR discrepancy after occlu-
sal splint therapy in Class Il div. 1 malocclu-
ston group. Tabte 10. Amount of CO-CR discrepancy after occlusal
Var. AXy DAYy LZ, splint therapy in Class | div. 2 malocclusion
Subject No. R L R L group.
1/1—1 +0.34 |+027 | 072 | 074 | ©0.19 Var. BX, v, £Z,
1/1-2 +0.21 |+029 | 097 | -1.21 | +0.15 Subject No. R L R L
ni1-3 ©0.27 | 0.10 |1.21 | 1.20 | 40.17 1721 204 |199 | 034 [031 [+0.29
n—4 ©0.07 | 004 | 087 | 095 | -0.05 1/2-2 473 | 197 | 032 |020 | 017
H/1-5 +054 | +047 |-1.87 | -1.54 | +0.12 e 18 |[-198 | 033 |030 | +0.06
X +0.15 | 40.18 |-1.04 | -1.12 | +0.04 sD 015 | 001 | 001 | 001 | 023
) 032 | 024 058 | 030 | 0.15

Table 12. Amount of CO-CR discrepancy after occlusal

Table 11. Amount of CO-CR discrepancy after occlusal splint therapy in mandibular asymmetry
splint therapy in open bite group. group.
Var. A X, » Ay, Az, Var. AX, DY, AZy
Subject No. R L R L Subject No. \ R L R L
0-1 +0.47 | +0.48 | 025 | 0.34 | +0 21 A-1 087 | 197 1207 | 1.02 | 047
0-2 +0.567 | +0.62 | -1.24 | -1.37 | +0.27 A-2 117 | +0.14 | 267 | -2.99 | +0.41
0-3 027 | 020|137 | -1.32 0.18 A-3 +0.54 | -1.46 |[-1.81 | -257 | +0.47
X +0.26 | +0.30 | 095 | -1.01 | +0.10 X 050 | -1.10 |-2.18 | -2.19 | +0.14
SD 0.45 043 | 0.61 0.68 0.26 SD i 0.91 1.10 0.44 0.84 0.43

-331-



| VERTICAL CONDYLAR POSITION | VERTICAL CONDYLAR POSITION
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Fig. 13. Distribution of condylar positions before (left) and after (right) occlusal splint
therapy in control group.
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Fig. 14. Distribution of condylar positions (Needle points are enlarged for illustration) in

Class I malocclusion group.
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Fig. 15. Distribution of condylar positions in Class II div.

1 malocclusion group.
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Fig. 16. Distribution of conds}lar positions in Class II div, 2 malocclusion group.
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VERTICAL CONDYLAR POSITION

VERTICAL CONDYLAR POSITION
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Fig. 17. Distribution. of condylar positions in open bite group
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Fig. 18. Distribution of condylar positions
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Table 13. Comparisons of condylar movements between control and experimental groups.

Variables O Xq— AXy AY, — AYy AZy — DZy
Groups R L R L
Control 0.03+0.13 0.06+0.18 +0.10£0.13 +0.08 £0.08 0.0210.03
Class | +0.21 £0.48* +0.3310.43* +1.00 £0.30** +0.96 £0.21** 0.01£0.03
Class H1/1 0.31 £0.29* 0.17 £0.20* +0.97 £0.33* +1.056 £0.34** 0.01 £0.09
Class 11/2 +0.06 £0.04 +0.01 £0.02 0.0210.03 0.0310.01 0.04 £0.01
Open bite 0.10%£0.17 0.17£0.19 +1.24 £ 0.25%* +1.2310.37** -0.05 £0.03
Mn. Asymmetry +0.02 £0.12 +0.03 £0.07 +0.01 1008 +0.08 £ 0.10 0.02*0.05

* p <0.05
** p <0.01
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— ABSTRACT —

THE EFFECT OF OCCLUSAL SPLINT THERAPY ON
CONDYLAR POSITIONAL CHANGES IN MALOCCLUSION PATIENTS

Yung Bok Kim, D.D.S., M.S.D., Ph. D.

Yung Bok Kim'’s Dental Clinic

There are evidences that occlusal splint therapy is critical to diagnose hidden skeleto-occlusal
disharmonies in malocclusion patients and capable of enhancing stability after orthodontic treat-
ment. In addition, evidences have implicated occlusal splint - therapy in condylar positional
changes during TMJ disorder freatment.

In view of these evidences, this study was performed to investigate the effect of occlusal
splint therapy on cbndylar positional changes in malocclusion patients and the possible clinical
application of the occlusal splint as an additional orthodontic tool.

For this study, 8 Angle’s Class I malocclusion patients, who had centric occlusion-centric
relation discrepancy within 1.0 mm and had no clinical symptoms of TMJ disorder, were selected
as control group. And 22 malocclusion patients who had centric occlusion-centric relation dis-
crepancy over 1.0 mm were selected and subdivided as Class I Malocclusion group, Class II div. 1
malocclusion group, Class II div. 2 malocclusion group, Open bite group, and Mandibular asym-
metry group. For each subject the occlusal splint with mutually protected type of occlusal scheme
was applied for 3 months. Condylar positions in centric relation and centric occlusion were
measured using Panadent articulators and Panadent condylar position indicator (CPI) before and
after occlusal splint therapy. .

On the basis of this study, the following conclusions might be drawn:

1. In control group, Class II div. 2 malocclusion group, and mandibular assymetry group, there
were no significant differences in condylar positions before and after occlusal splint therapy.
2, In Class I malocclusion group, condyles were moved 0.27 * 0.45 mm forward (p < 0.05) and

0.98 £ 0.25 mm upward (p < 0.01) after occlusal splint therapy.

3. In Class I malocclusion group, condyles were moved 0.24 * 0.21 mm backward (p < 0.05)
and 1.01 £ 0.33 mm upward (p < 0.01) after occlusal splint therapy.

4. In open bite group, condyles were moved 1.24 * 0.30 mm upward (p < 0.01) after occlusal
splint therapy.

5. In-both control and experimental groups, there were no significant differences in lateral

condylar positions before and after occlusal splint therapy.
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