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Saphon Visi-Trainer model 3.

'Fig. 3. LED was attached to the lower central
incisor by acrylic resin,

Quint X—ray Sectograph® °¢]&3lglon] of
A FF=x13 29 (submentovertex radiog-
raphy) & 133, ofof dig #AdzAL
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(Fig. 5).
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Flg 2. Centric relatlon manupilation by bi-
manual technique.

SPD was fixed in 10cm from LED.

Fig. 4.
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Fig. 5. A:Submentovertex view. B: Tracing of submentovertex view showing the points and
lines and arcs drawn to determine the depth of cut and condylar inclination; Transear
rod axis (A-B), machine midsagittal plane (C-D), center of condyles (E and E’), corrected
center of condyles (G and G’), condyle axis (X and X’), position of condyles when head

is rotated mn the head holder (F and F’), angle of head rotation (Y and Y’).

Fig. 6. Right TMJ observed in individualized corrected tomogram, R-CO: right centric occlusion,
R-CR: right centric relation.

Fig. 7. Left TMJ observed in individualized corrected tomogram, L-CO: left centric occlusion,
L-CR: left centric relation.
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Fig. 13. Measurement of the reference plane
angle.
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Fig. 15. The computer of Pantronic and it's
print out of recordings.

Student’t —test-5 <] &5} c}.
M. AFMx

) SttEAA BeolM AEs ZADE
SMZe W

dtet FAX ool FAIFSSG F4l
Azke] WS A4E Aol £ v 2
A&, HANA o HF, ZFHI}E Table |
I RAgkew, 7 74 W9ake Table Il
el 2t (Fig. 16).

AA AR sy HF W% 0.7(x
0.50)mm, AFw HF HLS 0.49(0.
25)mm3Ax, A|AHolAe AX HF WP
< 0.88(£0.52)mmgict. 7 FH #HYHS
B [olld AEe0.35(+0.23)mm, A

A
Ry

Table I. Mean, standard deviation, minimum, and
maximum of the CR-CO discrepancy (mm)

on sagittal plane by Saphon Visi-Trainer

Plane N Min.  Max. Mean 3.D.
Superoinferior 16 000 190 070 050
Anteroposterior 16 000 0896 049 025

Total 16 000 200 088 052




TableII. Mean, standard deviation, minimum, and maximum of the CR-CO discrepancy {mm) between group !

and group |1

Group Plane N Min, Max. Mean S.D.

Superoinferior 8 0.00 0.70 0.35 0.23

Group | Anteroposterior 8 0.00 0.45 0.28 0.15

Total 8 0.00 0.84 0.46 0.26

Superoinferior 8 0.42 1.90 1.05 0.44

Group 11 Anteroposterior 8 0.55 0.96 0.69 0.14

Total 8 1.05 2.00 1.30 0.32
m 42 :0.50(£0.23)mm, #Z:0.59(£0.18)
::1 W superointerior TN Anteroposterior [ Totat 13 mm?\ir’]‘ Z}'T'__ng #H-+59 P%}]\"‘% Hw “?"‘—Toﬂ
AE 95% 4FAA Feldel gget Aol
d A 95% FFAA FA8 AolF myon,
o I F¢5 Aol N 1 F U2 FF 44
044 -—035. . g abol= 95% FoollA Fed AolE EHA

0.2 1=

Group |

Group 1l

Fig. 16. Comparison of CR-CO discrepancy in
teeth level between group 1 and group
1I.

Z4dk:0.28(+0.15)mm, HAA :0.46(£0.26)
mm?&l, oA AbshEl 1 1.05(£0.44) mm,

% 8l :0.69(+£0.14)mm, A A :1.30(£0.
)mm»\‘:}-

AZE

[F3 MEE Adwdsde] AsAele =t
EFetg et AFwuch Aol At A2
VEbst ot

SHmgelet &

L)
FN ol

Lok onlo afu

(Fig. 17).

HFH oMo FAN
F wejge IFdA
#HZ=0.28(+£0.19 mmyP 2,

Heleh AT o
2 0.34(£0.24)

mm, II 7ol A
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Table TIT. Mean and standard deviation of CR-CO discre--
pancy {mm) in condylar leve! by individuaiized
corrected tomography

Group | Group H
Position P value
Mean S$.D, Mean  S.D.
Right 034 024 0.50 0.23 0.2196
Left 028 0.19 0.59 0.18 *0.0045
Tota! 0.31 0.21 0.54 0.20 *0.0039
mm

07
o5 B Right Lett [ 7otal

0.5

044

Group il

Group t

ig. 17. Comparison of CR-CO discrepancy in
condylar level between group I and

group II.



3) AEel ZAMMo st BT AR F ZAA A ALEo i oA AA
2 EAEY & MANOVA test® A|33l n} folAde
7= A $gket.
74 74 AL FANAAY HF F DA FAR AR AT FAY HI:
1912 9] HF-2 Table IVeF Zgony 7Hzte] [79 $3ode AT (-1.81, -3.
2x¥ Fig. 189 ekt gick. 2 74 7 67)mm, FAH(—2.48, —3.65)mmeolx, =
Table IV. Mean, standard deviation of center of condylar position to center of glenoid fossa (mm)
Group | Group |l
Position X Y v
Mean S.D. Mean S.D. Mean S.D. Mean S.D.
RCO -1.81 1.20 -3.67 1.02 1.77 1.06 -3.61 282
RCR -2.48 1.28 -3.65 1.04 2.1 1.57 -3.50 1.33
LCO -2.53 1.23 -3.53 1.04 -1.81 1.95 -3.56 0.94
LCR -2.76 1.27 -3.42 0.98 2211 1.87 -3.65 1.20
RCO right centric occlusion LCO left centric occlusion
RCR right centric relation LCR left centric relation
A 0 B 0
Y T ; 4 T
H i - -
_1 __l Center of condyle L l * Genter of condyle
H N -1 4
-2
-8} -2
s e e - -
B Y i SR SN .
-4 z
-8|— = . e —_
-7 & ! : :
- -5 -4 -3 -2 -1 1 - -5 -3 -2 - 0 1
C 0 D 0
o °
» }I *  Center of condyle } N 4l Center of condyle
B g B e S e
-3 - =3 e - 4._ - -
-5 -5
" Y N N
. : : . : : :
-4 ~8 -2 -1 [+] 1 2 -5 -4 -3 -2 -1 o 1

Fig. 18. Scatter diagrams showing the center of condyle to the center of glenoid fossa. A: CO
of group I, B: CR of group I, C: CO of group II D: CR of group II.
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Z2o FATFH(—2.53, —3.53)mm, FAH
(—3.76, —3.42)mmelx, FlME 47
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Pullinger%-%®¢] #4134} linear ratioef w
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A B Foq AolE & 4 §id
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Table V. Comparison of condylar position in the
glenoid fossa between group | and group Il

Sg;:il:r Group | Group 11
Anterior 5 (15.6%) 6 (18.8%)
Concentric 16 (50.0%) 10 {31.2%)
Posterior 11 (34.4%) 16 (50.0%)

P >0.05 (P =0.301)
right and left temporomandibular joints pooled

Table YI. Comparison of condylar position in the
glenoid fossa between right and left side

qngeold H57 28
£ A%} 43.8% FAS
7AE7F 53.1% & FA
s gjAlo) skabel Aol

BolE e ot o4 Ut

5) PantronicR@ ZXsr nF ST
HE x|

£ HAA2 3. %9 immediate side

shift, progressive side shift, Z3}z= A}
7, A agazte H4, AdA o i
FEHAE Table izt Zoker, =2 ¥
immediate side shift, progressive side,
shift, S43zAAN%, PeHAAze 3
T, $F33, t—test® o83 P32 Table
IXel e ek (Fig. 19, 20, 21, 22) .
AA HAAA2 immediate side shifte] 3
£Z 0.50mm, #Z= 0.43mm$lx, pro-
gressive side shift= % 5.12°, #Z 5.81,,
2R 2 A ZA7E 47.69°, 46.75°9% 2.7
Aupa 2 A A2 Zh2t 37.94°, 38.56° 3Tt
7z} Z immediate side shifte] BT I
o4 == 0.32mm, #Z 0.35mm, IIFe]
k7 0.68mm, 0.51mmE [IZofA wjms
FE 2gont 9% Aolw WAHHA
o}
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A %2 537, #S 3.13, A=
4.87°, = 8.50°2 95% FFoAA =
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g2t 2
"~ J“

O TS

2 o e

Table VII. Comparison of condylar position in the gle-

noid fossa between centric occlusion and
centric relation

E::_: :\;l:r Right Left

Anterior 6 (18.8%) 5 {15.6%)
Concentric 12 (37.5%) 14 {43.8%)
Posterior 14 (43.7%) 13 (40.6%)

Condy!

i .y ar C.0. C.R.
Position
Anterior 8 (25.0%) 31(1(9.4%)
Concentric 14 (43.8%) 12 (37.5%)
Posterior 10 (31.2%) 17 {83.1%)

P>0.05 (P =0.869)

P>>0.05 (P =0.301)
right and left temporomandibular joints pooled



Fo4e gsieh

Mean, Standard deviation, minimum, and

Table VII.
maximum of {SS {mm), PSS, orbiting condy-
lar paths and protrusive condylar paths
(degree)
Pantronic
. Min. Max. Mean S.D.
recordings
RISS 16 00 20 0.50 0.47
LISS 16 00 2.1 043 0.48
RPSS 16 00 13 5.12 0.83
LPSS 16 00 13 5.81 410
RORB 16 35 67 47.69 767
LORB 16 24 62 4675 887
RPRO 16 26 59 3794 8.90
LPRO 16 19 50 38.56 793
RISS : right immediate side shift {mm)
LISS : left immediate side shift {mm’
RPSS : right progressive side shift {degree)
LPSS : left progressive side shift (degree)
RORB: right orbiting paths (degree)
LORB: left orbiting paths (degree)
RPRO: right protrusive paths (degree)
LPRO: left protrusive paths (degree)
Table D{. Comparison of 1SS (mm), PSS, orbiting
condylar paths, protrusive condylar paths
{degree) between group | and group I
Pantronic Group ! Group i

P values

recordings Mean S.D. Mean S.D.

RISS
LISS
RPSS
LPSS
RORB
LORB
RPRO
LPRO

032 0.23 0.68 060 0.1568
0.35 0.18 0.51 066 0.5226
5.37 434 487 352 0.8041
3.13 264 8,50 3.55 0.0044
4537 7.03 5000 804 0.241
4500 2.83 4850 1240 0.4595
3575 8.03 4012 972 0.3435
36.87 5.17 40.25 1008 0.4184

mm W Right Left

Group | Group 11
Fig. 19. Comparison of immediate side shift
between group [ and group II.

degree Il Right Left
/]
10 8.5
P ~
8 -
5.37
o 4.87
3.13

4

2 \

o

Group | Group !l

Fig. 20. Comparison of progressive side shift
between group I and group II.
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— ABSTRACT -

A COMPARATIVE STUDY OF THE EFFECT OF THE CR-CO
DISCREPANCY ON THE MANDIBULAR MOVEMENTS

Ji Hoon Lee, Kwang Nam Kim, Ik Tea Chang

Department of Prosthodontics, College of Dentistry, Seoul National University

The discrepancy between centric relation and centric occlusion have a great role on the
successful prosthodontic and occlusal treatment.

This study was performed to investigate the effect of the discrepancy between centric relation
and centric occlusion on condylar guidance inclination and Bennett shift (immediate and progres-
sive side shift). ‘

Sixteen adults who have physiologically normal occlusion and are free of TMJ dysfunction
were selected. The amount of the sagittal CR-CO discrepancy in lower anterior incisor was ob-
tained by Saphon Visi-Trainer. The amount of the CR-CO discrepancy in condylar level was
measured on the individualized corrected tomography. Pantronic survey was performed by using
a arbitrary hinge axis according to manufacturer’s direction.

All subjects were divided into two groups, group I (small) and group II (large), according to
the amount of CR-CO discrepancy.

At first the amount of the CR-CO discrepancy in condylar level between two groups was
compared and then the condylar guidance inclination and Bennett shift between two groups were
compared and analyzed.

The results were as follows;

1. The average CR-CO discrepancy in lower anterior incisors was 0.7mm superoinferiorly,
0.49mm anteroposteriorly, and 0.88mm in total. The average CR-CO discrepancy in condy-
lar level was 0.43mm.

2. The CR-CO discrepancy measured on teeth level and condylar level were highly correlated
(p<0.01).

3. The correlation of the condylar position in the glenoid fossa between two groups was not
statistically significant.

4. The large CR-CO discrepancy group showed greater amount of Bennett shift and condylar
guidance inclination, but there is no statistical significancy.

5. It seems that the CR-CO discrepancy have greater effect on progressive side shift than other

elements of mandibular movements.

Key words: centric occlusion, centric relation, immediate side shift, progressive side shift,
orbiting condylar inclination, protrusive condylar inclination.
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