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— Abstract —

The stable occlusion in function is thought as important as the esthetics in form, in order
to preserve the healthy oral condition.

The stable occlusion requires the harmony between the condylar guidance factors and the
anterior guidance factors.

The aim of this study was to evaluate the quantitative relationship between the condylar
guidance factors and the anterior guidance factors, estimating statistically the measurement
of the condylar paths by Pantronic and those of the anterior guidance factors, craniofacial mor-
phology by roentgenocephalometry in 46 relatively good functional occlusion.

The results of this study were as follows.

1. The measurements of the protrusive condylar path inclinations were 36.41° in the right,
35.63° in the left, 36.28° in the mean.

The measurements of Fisher’s angles were 8.17° in the right, 6.43° in the left, 6.87° in the
mean.




The anterior facial height and the lower anterior facial height made a negative correlation
with the protrusive condylar path inclination.

The articular eminence angle relative to the artificial articulator plane showed a positive
correlation with the maximum protrusive condylar path.

SNA and SNB made a negative correlation with the articular eminence angle, and AAP-GoMe,
AAP-DcGn, the facial height ratio had a positive correlation with the articular eminence
angle.

The angulation of maxillary incisor lingual slope, overbite and the ratio of overbite to overjet
showed a positive correlation with the articular eminence angle.

The angulation of maxillary incisor lingual slope, overbite, and the ratio of overbite to overjet
made a positive correlation with the inclination of occlusal plane, functional occlusal plane.
Overbite and the ratio of overbite to overjet had a positive correlation with the angulation
of maxillary incisor lingual slope.

The anterior guidance factors were more influenced by the mean protrusive condylar path

inclination and the maximum Fisher’s angle, and the regression equations of those were

made.
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A, THRR I

PRI(pantographic reproducibility index) sof-
tware programo| ¥ 3 % complete Pantronic
(Denar corp.U.S.A.)= conversion kit, D2AP
complete mechanical pantograph ffMgiox], A

el BEL MEdie HRE 43t (Fig.1).

Fig. 1. Pantronic assembled.
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@ FH plane : Or-Po
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® GoGn plane : Go—-Gn

® occlusal plane (Downs')

@ functional occlusal plane

LSS(lingual surface slope) : R E HHE
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@) LSS—SN

@) LSS—FH

@) LSS—AAP
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@ LSS—Taxis

* #ETRIEE

@ N-—Me(anterior facial height)

@ ANS—Me (lower anterior facial height)

® S—Go(posterior facial height)
@ S-Go/N-Me

® overbite

® overjet

(@ overbite/overjet
overbite + overjet
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Fig. 4. Linear measurements in cephalogram.
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Table 1.

Numerical data of condylar paths by Pantronic.

Difference btn.
MEAN 8.D. S.E. Rt. and Lt. (2 tailed prob.)
Reference plane 9.457 2.218 0.327
angle L 9.283 2.287 0.337
Clutch angle 0.870 0.934 0.138
Immediate side R 0.322 0.268 0.040 335
. 0.
shift L 0.265 0.291 0.043
Progressive side R 6.261 4.379 0.646 0.114
shift L 7.652 3.985 0.587 '
R 44913 9.729 1.435
0.170
Orbiting Paths L 42.065 10.025 1.478
M 43.761 9.372 1.382
R 36.413 8.447 1.246
0.668
Protrusive paths L 35.630 8.965 1.322
M 36.283 7.716 1.138
R 8.174 4,404 0.649
0.038*
Fisher’s angle L 6.435 3.462 0.510
M 6.874 3.162 0.466
Rear wall R 1.261 3.958 0.584
o e L. 0.563
inclination L 0.848 2.757 0.406
Top wall R 1.109 3.491 0.515
inclination 0.354
L 1.957 5.094 0.751
PRI 19.435 8.707 1.284

3. EMEARSE FrREES HEtS BT
371 B HEd HER HHEY RxEE
Pro. (max), Pro.{min), Pro.(mean)3} Fisher £
9 f£%EH FA(max), FA(min), FA(mean)& %
o FHffct BERE, BERES Tabledd #7
a9ic}.

4. AIFREE MM BES) Fisherm o] &7 - 5 &
skl HRMEE RESUY uh, ANBS Pro.

o

(min) ol gt H & o] BE=AL * & HE
FEMEE AT 4+ % (Table 4).

5. BRI EREE MSLE S} Fisherg o |- TH 818
Freolel BafRol Al &, Pro.(max), Pro.(min), Pro.
(mean) 5ol BiFEE&R, THHEESES
HEY HHERREEPQ0.05)F 2gdo & HAE
< FIZ HEHol ¢l (Table 5).

6. BIHFER HEsIEE, Fisherfyo BN MHEH



Table 2. Numerical data of cephalometric Table 3. Numerical data of protrusive path and

measurements. Fisher’s angle.

{\ MEAN | S.D. | S.E. MEAN S.D. S.E.
SNA 83.065 | 3.841 | 0.566 Pro (min) 33.543 6.905 1.018
SNB 80.076 | 3.787 | 0.558 Pro (max) 39.870 5.671 0.836
ANB 2.989 | 1436 | 0.212 | | pry (mean) | 37.065 | 5.587 | 0.824
SN—-GoGn 31.946 | 6.109 | 0.901 FA (min) 5 348 3504 0.517
FH-GoMe 25.826 | 4.950 | 0.730
AAP—GoMe 21272 | 5.738 | 0.846 | | LA (max) 9457 3.449 0.509
N—Go—Me 75.370 | 4.243 | 0.626 FA (mean) 7.233 2.888 0.426
N-Me (2) 133.663 | 7.717 | 1.138
ANS—Me (2) 74.228 | 5.454 | 0.804
S—Go (1) 90.576 | 8.279 | 1.221 Eole BERY, artificial articulator planeo| i3t
S—Go/ANS—Me 67.780 | 4.927 | 0.726 BEREA HESES Pro. (max.) Rol 4= AERARE{E
DcGn—8N 57.946 | 4.649 | 0.685 o] 89 A(P<0.05)0] JASHYS ™ JE HEL F
DcGn—FH 50.152 | 3.674 | 0.542 | o] Weeslx| &okci(Table 6).

DcGn—AAP 45.598 | 4.548 | 0.671 7. BEHEELS BREEC #HI MERE ER
DcGn—Occ.pl 40.467 | 2.506 | 0.370 o BifRol glolA =, SNEF 3 ML @
AES—-SN 70.641 | 8.632 | 1.273 $iE7L SNA,SNBol seARERRE (P0.05) & 2.9
AES—-FH 62.859 | 9.109 | 1.343 3, EEEX AAP-GoMe, - #EHERE,
| AES—AAP 58.304 | 8.461 | 1.248 AAP—DcGnoll 4 Rififeie MESHES %423 #IH
ApeS—Occ.pl 53.185 | 9.628 | 1.420 RS vold 153 WATHEY B3 WEGEE |
Occ.pl-SN 17.633 | 4.487 | 0.662 BE A FHEMo E93%H(P<0.01) (Table7).
Occ.pl-FH 9.335 | 4.024 | 0593 8. MmlER AT MEFEER RERTS
Occ.pl-AAP 4.815 | 5.985 | 0.883 el BGEol YolAE, FEAYE EE OESE,
Occ.pl-GoMe 15.978 | 3.651 | 0.538 | overbite overbitesh overjets] M7} 2= HAMEH
F.Occ.pl-SN 20.522 | 4.804 | 0.708 A EEER EAES £8S MEEES v
F.Occ.pl-FH 12.728 | 4.023 | 0.593 (Tableg) .
F.Occ.pl-AAP 8.152 | 5.870 | 0.865 9. WAEE B FEPUIE SE WEAE, B
F.Occ.pl—GoMe 13.141 | 4.271 1 0.630 B WA Y Rl Yol AE, MAFEN FH
¥ DoeplOocpl 2859 | 1954 | 0288 | iy wmi (maviE Sl ML 28 BAFE
LSS—SN 52.826 | 7425 | 1095 | o4 smasiolow, mATE overbite, overbite
LSS—FH 45.043 | 7.139 | 1.053 s} overjete] o] iﬁ*ﬁgﬁgﬁﬁﬁﬂ' SN GoMe
LSS—AAP 40.489 | 6.167 | 0.909 EEAA FEL 4 g ch(Table 9).
LSS—E)cc.pl 35.359 | 6.627 | 0.977 0. BERAFE B FEGUE SEH G
LSS—1 axis 107.011 [ 11.506 | 1.696 B, RS WEEES MR QoAs, MEe
Overbite 2239 1 1.530 | 0226 | mps g B BEHE Mol AIRRIACL =
—— 2192 | 15091 9222 | & mwRmeld wiEslded, MipkatEA
Overbite/Overjet _ 52.624 {30.912 | 4.558 | overbite, overbiteS} overjet®] I, overbite o
Overbite + Overjet 6.391 | 2.508 | 0.370 J

overjetd] A7te SHE MHBMBMES RET & IR

-13- . :



Table 4.

Correlation coefficient between anterior-posterior skeletal pattern and protrusive path,

Fisher’s angle.
Pro (min) Pro (max) Pto (mean) FA (min) FA (max) FA (mean)
SNA 0.1516 0.0234 0.1184 0.0544 0.0983 0.1324
SNB 0.0515 -0.0094 0.0407 0.0658 0.0364 0.1780
ANB 0.2496* 0.0872 0.2093 -0.0279 0.1671 -0.1154
*P<0.05
Table 5. Correlation coefficient between vertical skeletal pattern and protrusive path, Fisher’s angle.
Pro (min) | Pro (max) Pro (mean) | FA (min) FA (max) | FA (mean)
SN — GoGn -0.0499 -0.1259 -0.1086 -0.1382 -0.1417 -0.1818
FH — GoMe -0.0352 -0.1500 -0.1064 -0.1457 -0.1254 -0.1458
AAP — GoMe -0.0714 -0.0091 0.0272 -0.1010 -0.1681 -0.2272
N - Go — Me -0.0400 -0.2284 -0.1576 -0.1852 -0.2001 -0.1689
N —-Me (2) -0.2542* -0.3534** -0.3381* -0.1246 -0.0784 -0.0703
ANS —Me (%) -0.2539* -0.3651** -0.3400** -0.1845 -0.1403 -0.1746
S—-Go(®) -0.0845 -0.1297 -0.1120 -0.0159 0.0268 0.0663
8-6Go ——

ANS—_Me 0.1019 0.1222 0.1344 0.0654 0.0876 0.1275
DcGn — SN -0.0582 -0.1524 -0.1295 -0.0977 -0.0829 -0.1661
DcGn — FH 0.0733 -0.1313 -0.0303 -0.0793 -0.0889 -0.1213°
DcGn — AAP 0.1529 0.0479 0.1042 -0.0642 -0.1524 -0.2479*
DcGn — Occ. pl 0.0723 -0.2395 -0.0998 -0.0164 -0.0792 -0.0387

*p < 0.05 **¥P < 0.01

Table 6. Correlation coefficient between articular eminence angle and protrusive path, Fisher’s

angle.
Pro (min) | Pro (max) Pro (mean) | FA (min) FA (max) | FA (mean)
AES — SN 0.1066 0.1409 0.1115 -0.1978 0.0310 -0.0644
AES — FH 0.1609 0.1597 0.1606 -0.1694 0.0368 -0.0244
AES — AAP 0.2236 0.2546* - 0.2421 -0.1824 -0.0037 -0.1069
AES — Occ. pl 0.1465 0.1431 0.1410 -0.1340 0.0493 0.0140
*pP<0.05




Table 7. Correlation coefficient between articular eminence angle and skeletal pattern.

AES - SN AES — FH AES — AAP AES — Occ. pl
SNA -0.2567* 0.0184 0.1112 0.0818
SNB -0.2520* 0.0221 0.0899 0.1320
ANB -0.0111 -0.0090 0.0602 -0.1293
SN — GoGn -0.0473 -0.2174 -0.3257* -0.4051**
FH — GoMe -0.0445 -0.0355 -0.1690 -0.3022*
AAP — GoMe -0.3530** -0.3214* -0.0536 -0.4910***
N — Go — Me -0.1163 -0.1826 -0.3117* -0.3472%*
N —Me (%) 0.1765 0.0843 -0.1449 0.0943
ANS—-Me () 0.0495 0.0124 -0.2003 0.0094
S~ Go(R) 0.1951 0.2740* 0.1712 0.3856%*
S—Go / ANS—Me 0.0995 0.2793* 0.3323* 0.4170**
DcGn — SN 0.0768 -0.1514 -0.3233* -0.3189*
Dc¢Gn - FH 0.0655 0.1014 -0.1027 -0.2086
DcGn—AAP -0.3435%* -0.3011* 0.0337 -0.4651***
DcGn — Oce. pl 0.1332 0.0577 -0.1127 0.2003

*P<0.05 **P<0.01 ***P<0.001

t}(Table 10).

11. FESYE FE ERES miEd wERE
o BEA dolAde, LHESOH HE ERES
overbite, overbites} overjete) H.o} HE I BRI
%E vood, 13 BAFEY THUGMS BE
0238 FEbOW EE EREAA NS 5 BHR
#S Hdch(P<0.001) (Table 11).

12. BIHEK EHES Fisherfo pEFEER
BERTET SRRABHT £R, ATHERE W
HEd AL g (Pro. (mean)) 7}, Fisher oA
+ BAE(FA (max )7t MEHEERS 713 A
#3 e 2.9 (Table 12).

B FHER EEE A, overbited} overjet
o M, T el B LAY EE EF
B, FHEmEO #H3 wHuEwsFmEe B\HE
overbite?] JEo. 2 AERIMES wolow, o Hik

2 < Pro. (mean)=0.051 X (overbite/overjet) —0.
229 X(LSS — Taxis)+0.249 x(f.occ.pl.—FH) +52.
989 (R?=0.220) °} 9{ c}(Table 13).

Bk Fisher fyoll 41 = overbite, T Igtgol ¥
3 FEhm EE EHE, BEWATHEY BEeTF
To) #r3h H4E, overbites} overjet®] &9 RS
2 NS ulen, o HEXZ

FA (max )=2.101X (overbite) —0.122 x (LSS—
T axis) +0.646 x (f.occ.pl—occ.pl) —0.623 X (over-
bite -+ overjet) +19.918 (R?=0.295) o} ¢! ct(Table
14).
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Table 8. Correlation coefficient between articular eminence angle and anterior guidance-
determining factors.

AES — SN AES — FH AES - AAP AES — Occ. pl
Occ. pl — SN 0.0260 -0.1669 -0.2441 -0.4298***
Occ. pl — FH 0.0430 0.1383 0.0120 -0.2233
Occ. pl — AAP -0.2645* -0.1929 0.0776 -0.3628**
Occ. pl — GoMe -0.0459 -0.1042 -0.2242 -0.0557
F. Oc. pl — SN 0.0656 -0.1416 -0.1694 -0.3626**
F. Oc.pl - FH 0.0466 0.0967 0.0745 -0.2570*
F. Oc. pl — AAP -0.2754* -0.2303 0.1383 -0.4073%*
F. Oc. pl -~ GoMe -0.1051 -0.1239 -0.2724* -0.1067
F. Oc. pl — Occ. pl 0.1320 0.0625 0.1774 0.1178
LES — SN 0.4481%** 0.3138* 0.0777 ‘0.1876
LSS —FH 0.4470%** 0.4747%*% 0.2354 0.2934*
LES — AAP 0.2251 0.2670* 0.3586%* 0.1208
LSS - Occ. pl 0.4946%** 0.4757*** 0.2670* 0.5070%**
LSS — T axis 0.3855%* 0.3929** 0.2257 0.4055*%*
Overbite 0.2784*- 0.3608** 0.3757** 0.4585%**
Overjet 0.2222 -0.0053 0.1260 0.0948
Overbite / Overjet 0.2751* 0.3439** 0.3022% 0.3923%*
Overbite + Overjet -0.1832 0.2170 0.3051* 0.3368*

*P<0.05 **P<0.01 *** P <0.001

Bl REMS dh=Al FESHo] ofat FcpY.

Bl REHS 2 BAY Bfoz:, PLfr
o Ao k- THET Mol Rk wEEM ¥
RiG 5 i THES se FTHEH BH %
_%_ % _/1: 2}\5},.5.6,10<17‘19.34)

E#We THEHS Biddc BEEFHERS
RIMAEERY RS BRHRL LB
q’ X 13,14,18,25,26,27,34—237)

HEFEERI - BRGTHER E8E 5B
B {E#E, Fisher A)o} BEifER HEHE %ol 3
I, FEHEERIE LEPOE IE ERE
overjet, overbite, "KAEEY HEAE %Ho| HEL
F e '

kol 3 AR F Lo R, solid plasticol] drill &
A BERE Eksle HEY, B pantograph
£ MAsEs HES), @\ pantograph§ &
FRLZ YR Pantronice] RMAKE, HHt
B BEETF computers FH3E electro—pantog-
raphz 4 FEHE sl FHEOO%o Sled,
A HRAA T BIE - 50 B RERD, RHEEH
%9 REE A Pantronic& FAst i &
BN BES A+

Pantronice] #fEollAl, #77EMERQ AR
o] il #el ozl ERol #x=rl, Brotman®
O REEBRY KRR E L WA RARIERES
Bb —Heha %4 W0 BEE BB HEoR



Table 9. Correlation coefficient between occlusal plane angle and lingual surface slope,
anterior overlaps.

Occ.pl-SN Occ.pl-FH Occ.pl—AAP | Occ.pl- GoMe
LSS—SN 0.4705%** 0.3206* -0.1229 -0.0823
LSS—FH 0.2449* 0.4579*** -0.0540 -0.1630
LSS—AAP 0.1951 0.3423** 0.3288* -0.3425%*
LSS—Occ. pl -0.1302 -0.0205 -0.3203* -0.1140
LSS-T axis -0.1141 -0.0188 -0.2868* -0.0506
Overbite -0.4248%** -0.1750 -0.1200 -0.3461**
Overjet -0.1595 -0.2507** 0.0290 -0.0135
Overbite / Overjet -0.2800* -0.0351 -0.0981 -0.3445%*
Overbite + Overjet -0.3552%* -0.2576 -0.0558 -0.2193

*P<0.05 ** P <0.01 *** P <0.001

Table 10. Correlation coefficient between functional occlusal plane angle and lingual

surface slope, anterior overlaps

Func.Occ.pl Func. Occ.pl Func.Occ.pl Func.Occ.pl

—SN —FH —AAP —GoMe
LSS—-SN 0.4050** 0.2335 -0.2149 -0.0365
LSS—FH 0.1613 0.3099* -0.1843 -0.0689
LSS—AAP 0.1635 0.3181* 0.3165* -0.2706*
LSS—Occ. pl -0.1580 -0.1723 -0.4732% %% -0.0595
LSS~T axis -0.1276 -0.0889 -0.3428** -0.0259
Overbite -0.4542%** -0.3231* ~0.2491* -0.2255
Overjet -0.0495 -0.1184 0.1033 -0.1215
Overbite / Overjet -0.3582** -0.2402 -0.2711* -0.1772
Overbite + Overjet -0.3070* -0.2684* -0.0898 -0.2107

*P<0.05 ** P <0.01 **% P <0.001




Table 12. Multiple regression analysis in protrusive path, Fisher’s angle, anterior guidance-

determining factors.

RD. Olcc. Fl.Occ. LSS il(icc TLS'S'_ 3ver— F)ver- _Qie_r_.l}_i;t} S(\;erb%te +R2 F
plL pl | Oce.pl. axis | bite |jet Overjet verjet

SN 5 5 |4 3 2 - - 1 7

FH - - | a4 3 2 - - 1 5

Pro AAP 6 5 |4 3 2 - 7 1 -

(min) | Go—Me 4 7 X 3 2 5 6 1 —

LSS—O.P| X X | 4 3 2 - 5 1 -

- X X | X 3 2 4 5 1 =
SN 5 ® |- 6 1 ® - 4 —~ 0.180/3.08*
FH 6 ® |8 5 1 ® 7 4 — |0.184/3.16*
Pro AAP ® 6 |7 5 1 ® 8 4 —  |0.180/3.06*
(max) [ Go—Me | 1 6 | X 5 2 ® 7 4 ~ 10.179/3.06*
LSS—-O.P| X X |6 4 1 ® 5 ® — 10.174/2.94*
— X X | X 4 1 ® 5 ® —  |0.174/2.94*
SN - - 15 ® @ ® - 1 - |0.202/2.61*
FH -1 @ |6 5 @ @ - 1 7 10.220/2.89*
Pro | AAP 6 70| @ | @ - | - 1 5 |0.211/2.73*
(mean) | Go—Me | — 5 | X | ® 2 0) - 1 6 |0.203/2.61*
LSS-O.P| X X |5 ® 2 @ - 1 6 ' 10.203/2.61*
— X X | X ® 2 @ - i - 10.203/2.61%
SN - - | - 1 3 @ 2 ® — . ]0.260/2.82*
FH 6 7 |8 1 3 @ 2 ® —  10.260/2.82¢%
FA AAP 7 8 | ® 1 3 @ 2 ® - |0.276/2.48*%
(min) | Go-Me | 6 7 | x 1 3 @ 2 ® —  10.260/2.82%
LSS—-O.P| X X |6 1 3 @ 2 ® - |0.260/2.82%
- X X | X 1 3 @ 2 ® — | 0.260/2.82*
SN @ ® ® @| ©| - ® @ 10.377/2.80%4
FH ®| @ ® @ ©| - ® @ |0.373/2.75**
FA | AAP @ ® ® @| @ - G @ |0.345/2.43%4
(max) | Go-Me | @ ® | X ® ®@ @ - ® @ 10.332/2.70*4
LSS—-O.P| X X1®| ® ® @ — ® @ 10.317/3.02*%
- X X | X ® @ | @ - ® @ |0.316/3.69*4
| SN 8 7|6 1 @ | 2 3 ® —~  ]0.254/2.73*
FH 6 8 | 7 1 ) 2 3 ® —  10.254/2.73*
FA AAP ® | 4 1 @ 2 3 ® —  0.342/2.40%
(mean){ Go—Me | 7 ® | X 1 ® 2 3 ® — |0.273/2.44*
LSS—O.P| X X |6 1 @ 2 3 ® - |0.254/2.73*
- X X | X 1 @ 2 3 ® —  |0.254/2.73*

X not included in regression analysis * P<0.05
- not significant in correlation ** P<0.01

R.P. reference plane
0 significant in F-Value



Table 11.

Correlation coefficient between lingual surface slope

and anterior overlaps.

=

| LSS—SN LSS—FH LSS—AAP LSS—Occ.pl LSS—T axis
Overbite 0.2350 0.3682%* 0.4089** 0.5671*** 0.5060***
Overjet -0.2316 -0.2745% -0.1372 -0.1500 -0.0370
Overbite / Overjet 0.3026* 0.4209** 0.3940** 0.5505*** 0.4822%**
Overbite + Overjet 0.0040 0.0595 0.1670 0.2558* 0.2860*

* P <0.05 ** P <0.01 **x P <0.001
Table 13. Multiple regression analysis in Pro. (mean) and anterior
guidance-determining factors.
Variable added Multiple R R2 R2 Change F P
Overbite / Overjet 0.22163 0.04912 0.04912 2.27284 > 0.05
LSS—1 axis 0.42759 0.18283 0.13371 4.81033 < 0.05
F.Occ.pl-FH 0.45046 0.20291 0.02008 3.56388 < 0.05
Overbite 0.46876 0.21974 0.01683 2.88664 < 0.05
F.Occ.pl.—Occ.pl. 0.47282 0.22356 0.00382 2.30348 > 0.05
LSS—FH 0.47536 0.22597 0.00241 2.89759 > 0.05
Overbite + Overjet 0.47591 0.22649 0.00052 1.58954 > 0.05
Residual > 0.05
Table 14. Multiple regression analysis in FA (max.) and anterior
guidance-determining factors.

Variable added Multiple R R2 RZ Change F P
Overbite 0.30093 0.09056 0.09056 4.38150 < 0.05
LSS—T axis 0.40615 0.16496 0.07440 4.24720 <0.05
F.Occ.pl-Oc.pl. 0.49206 0.24213 0.07717 4.47274 < 0.01
Overbite + Overjet 0.54284 0.29467 0.05255 4.28224 < 0.01
F.Oc.pl.—SN 0.57164 0.32678 0.03210 3.88310 < 0.01
Overbite / Overjet 0.60054 0.36065 0.03387 3.66658 < 0.01
Occ.pl—-SN 0.61415 0.37718 0.01653 3.28761 <0.01
LSS—SN 0.61433 0.37741 0.00022 2.80359 < 0.05
Residual > 0.05
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