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A study on the relationship between
occlusal pressure distribution and
maxillofacial morphology in adult

subjects with normal occlusion

Abstract : The purpose of this study is to evaluate
the relationship between maxillofacial morphology
and occlusal pressure distribution.

Samples consisted of 21 subjects (13 males and 8
females) with normal occlusion. Lateral cephalograms
and occlusal pressure distribution taken with Inas-
tomer system were used for evaluation. Statistical
analysis was carried out to evaluate the relation
between cephalometric findings with both occlusal
pressure, and anteroposterior position of the center of
force calculated from occlusal pressure distribution.

Results were as follows :

Measurement reliability of this system was suffi-
cient to use for further analysis. Occlusal pressure
was strong in subjects with a short face tendency,
which has small mandibular plane angle, small oc-
clusal plane angle and high posterior facial height.

The position of the center of force correlated signif-
icantly with both the ratio of posterior facial height to
anterior facial height and the position of chin. When
the ratio of posterior facial height to anterior facial
height increased or chin positioned anterioly, the
center of force was positioned anterioly.

Furthermore, occlusal area increased significantly
with the increase of occlusal pressure. These findings
suggest that conditions (strength and distribution) of
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occlusal force significantly related to facial morphol-

ogy.
(Orthodo. Waves 59(2) : 98~110, 2000)
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1.SNA (degree) 11.Mand. Arc (degree)

2.SNB (degree) 12.Ar-Go/N-M (12/12’) (%)
3.Facial angle (degree) 13.Ans-M/N-M (13/12’) (%)
4.Angle of convexity (degree)

5.Y-axis angle (degree)

6.Ramus inclination (degree)

7.Mand. plane angle to FH (degree)

8.Gonial angle (degree)

9.Lower facial height (degree)

10.Mand. plane angle
to palatal plane (degree)
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14.0cclusal plane angle (degree)
156.U1 to Occlusal plane (degree)
16.L1 to Occlusal plane (degree)
17.U1 to SN (degree)

18.U1 to FH (degree)

19.Interincisal angle(15+16) (degree)
20.L1 to Mand. plane (degree)
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R 1 BHBREORSHEESMEHAME

W& TS A T EME
B S AT Va=03 BT/ W&h W& EE L
RAV I 7OARA VM (N) firiE (%)

-1 377653 2370 159.3 839.7 46.9
-2 270659 2190 123.6 607.8 42.0
-3 167959 1557 107.9 379.6 35.8
f4 189733 2005 94.6 431.9 30.2
-5 164070 1565 104.8 371.4 32.6
-6 273036 2185 125.0 612.9 41.4
-7 334140 2683 124.5 750.2 40.1
-8 275994 2015 137.0 617.1 39.2
m-1 353881 2536 139.5 790.7 36.1
m-2 422545 2594 162.9 938.8 34.8
m-3 302568 2248 134.6 677.0 44.1
m-4 275161 2168 126.9 617.2 28.7
m-5 273720 1957 139.9 611.6 28.5
m-6 291646 2311 126.2 654.4 37.9
m-7 206671 2030 101.8 468.5 34.4 )
m-8 467358 2572 181.7 1034.7 46.3
m-9 296071 2197 134.8 662.5 31.8
m-10 452072 2728 165.7 1003.8 43.4
m-11 346196 2364 1464 772.1 42.7
m-12 163937 1482 110.6 370.1 28.4
m-13 394149 2615 150.7 878.1 46.2

- 2 m- B

xR 2 #EREMEER X SRBEERTARR

Male & Female Male Female
v 7 7 OEFETEE (n=21) (n=13) (n=8) Male & Female
Student t-test
Max Min Mean SD Mean SD Mean

1. SNA (degree) 86.3 77.8 82.4 2.2 82.5 2.1 82.2 2.5 ns

2. SNB (degree) 83.3 72.3 785 2.8 79.2 2.4 77.4 3.1 ns

3. Facial angle (degree) 90.1 82.2 86.2 2.6 8.4 2.8 8.9 2.4 ns

4. Angle of convexity (degree) 181.4 162.8 173.4 4.9 175.0 3.5 170.7 5.9 ns

5. Y-axis angle (degree) 69.3 57.3 63.7 2.8 63.6 3.1 63.9 2.4 ns

6. Ramus inclination (degree) 9.6 77.7 8.9 5.3 86.2 5.8 85.4 4.7 ns —_
7. Mand. plane angle to FH (degree) 37.8 16.5 27.0 5.2 26.8 4.5 27.3 6.5 ns

8. Gonial angle (degree) 135.0 106.0 121.1 7.9 120.6 7.7 121.9 8.7 ns

9. Lower Facial Height (degree) 55.7 44.0 48.0 2.7 47.6 1.0 48.6 4.3 ns
10. Mand. plane angle 35.8 13.2 24.7 5.1 24.0 2.7 258 7.7 ns

to palatal plane (degree)

11. Mand. Arc (degree) 45,5 23.5 35.0 5.4 355 58 34.2 5.0 ns

12, Ar-Go/N-M (%) 47.7 34.0 40.7 3.2 41.0 2.6 40.3 4.2 ns

13. Ans-M/N-M (%) 58.0 51.8 55.1 1.8 55.1 1.4 55.1 2.4 ns
14, Occlusal plane angle (degree) 29.1 14.0 21.3 3.5 21.9 3.4 20.2 3.6 ns

15. U1 to Occlusal plane (degree) 61.7 46.1 53.1 4.5 53.9 5.4 51.8 2.1 ns

16. L1 to Occlusal plane (degree) 78.6 57.8 67.4 6.4 683 6.7 659 6.2 ns
17. U1 to SN (degree) 120.5 98.0 107.7 6.3 108.5 6.8 106.5 5.5 ns

18. U1l to FH (degree) 128.3 104.0 114.7 6.3 114.8 7.4 114.6 4.6 ns T
19. Interincisal angle (degree) 139.0 105.1 119.9 8.9 121.4 9.9 117.6 7.1 ns
20. L1 to Mandibular plane (degree) 109.0 85.5 98.4 7.6 97.0 7.9 100.7 6.9 ns
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xR 3 ERISTOIER 809 y-o0161x+ 16.21 r=0593 (P<0.01)
7 7 uiHilEE BaE  BLOME 45 4
1. SNA 0.007 0.067 Y
2. SNB 0.454* 0.304 E 40 <
3. Facial angle 0.558** 0.656** a2
4. Angle of convexity 0.614**  0.289 o5 4
5. Y-axis angle —0.578** —0.661** l{%
6. Ramus inclination —0.094 —0.440* 30 1
7. Mand. plane angle to FH —0.742** —(.465*
8. Gonial angle —0.427*  —0.009 25 A T T T T >
9. Lower Facial Height —0.589**  —0.466* 100 12 200
BREE (2BRKA > MB35 EHHEDE)
10. Mand. plane angle 0,665 —0.403 . N N o
to palatal plane . 12 BEFHOKE X t"ﬁnﬁ&i'b‘ﬁLE@Eﬁf#ﬁ
11. Mand. Arc 0.291 —0.091
12, Ar-Go/N-M 0.745** 0.545*
13. Ans-M/N-M —0.154  —0.274 I E 2 OBELHHIHFCAE Lz (K12).
14, Occlusal plane angle —0.665** —0.112 EEMEEL L UREEDOEEFTIC T BEIFH
15. U1 to Occlusal plane —0.224  —0.432 HOHEMELEER BB & OBRICOWTIRELY
16. L1 to Occlusal plane —0.091 0.163 HIACMBET LI Lt wFhoBIcd E0EEHEE
* %
AR e LS (P<0.05, P<O.0LZED SN, EIIRTHBOBE
Coo ' AR 0 & FE DSR2 A X W K C IR B O D (i
19. Interincisal angle —0.219 —0.101 S (T L7 13) & & I BT b o
20. L1to Mandibular plane  0.277  0.029 g;’; °:tm';hi};(§ ?ﬂﬁﬁéﬁ?ﬁ %’:;g;i XE%T
B I UEESER DR % ik, BIET
*:(P<0.01) *: (P<0.05) il i
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a) b)
%7 y=o7ax+414 r=0498 (P<0.05) %7 y=o031x+2057 r=o0664 (P<0.01)
50 50
2 % =] D
o 40 ] W 40
%I u} o u] 1+
40 304 o Dml:l E 30
& ®
20 T T 1 20 ) T T
30 40 50 60 20 40 60 80
MAEBEKSEAEHE/ 2RSEMER (%) BiFEBFKRESEE/2REEE (%)
13 BEEESCOME & FEICH T 2REEMEARES L URSELROMEGR
R 2009 - 0.045x + 33.83 r=0.722 (P<0.01) OBRZ R UTEAN (M 11) BWTHHIZ X 217
s ° DB LNt LienioT, KRR TIRAL%
: —HEIC U TR 2 L2 8s, £ ORI X 5 T
ggm' KELEEZITEORVLO EHE LTV 2,
#2125
M HEEEXOBREIZOWT
5 BT T 72 BT B 7 AR T 2 KR53 08
- YV aAYDD, TOEEIZ LD EOBEBIGES L

T T T ]
10 15 20 25 30
(x10%)

BRAEMEE (oxrs
@ 14 BrAiEmEg & HOEFHORE

REE &R EEMEBRORBRICOWLWT

AT & AHEMERE : OBRER 14 1R T. i
OB HFHBIRE r=0.722 D 1%V VD IEDHEM
B o h, BEEAEEIK E WHERE Tl
HfEL 72D OBE T bR E WERZRL .

% £

BEH-DWT

EREROFHERAWCEE L 72D T, KFEER
OHNZIEFER 2 R U & 5 R OEEREK <Y —
CDRERENEETN T WS, 2 & 2 I1E Mand. plane
angle IX 16.5~37.8 &, Gonial angle IZ 106.0~
135.0 &, IEEWGEREF D1 SD~2 SD D
B> TEY, ZHIIKEE & SEmFRE & DR
REFND LTHEEIREEZ NI,

—F, WEHFREOKRE SCRBLENHZ LY
Ez oD, KI5 CIRES X SRR EEOHH
HHITAEFEE L CEROLOAERA L. &H
HZBOTHZERELZEZS, T XRTHOHEERSB
WIRREFEECEEERRO o> T, 77K
BHCHEBELRZEERR VI L BERI N, WaHAlME

RETOEHIHENTZ L VWIRBEEL, KEED
B R AL 2 5 2 EDTARETH 298 v D Fll &
2HhoTws, —7F, FINERETH1.5mm &n»
BapfiErns. i, BFEOREEEHEIHY
SN T VAT a—Y 5 4 FOFHIERIICITEANDS L E
WA, EE 7 A VA ERW S FERICEEANRS 10 500 E
DEETHL. LrLEALOEICE, HIZL 35K
MEMOBEAZH /213l 8y Fr ) 7
V—yaryOERIVERSN, L5 ETFoHE
R L 2 L b B L HANTHERRBAITE S0
T, BYIOIHERE & BEE L 72 SR O BRER & 5
WIRBIRRETICIE, Av b OEEAME & B
PZoTHETHLEFEZOND,
KEEHEBICRET AN L(F Y INVT VAT —)L)
ZHWZIUE S, Hassan 59, FLIL S, B S520
R B CIHAERF OB A L DRI 2~5 BT
HbH. IhEIBZ5HEREOS L DREORE %
R LULFEBRE L F Lo N5, SEIOMFETIIR
GBEDRRZEDSIEZ 515 L Al 27 A
OFEERFIAL, I5HOREREA LD EHER L. %
OFEE, K15 R Y & 5 W& HBIMERTIDNE 412 U
BE—ZIZEL, Z0%K, EFHFOLDETI4EL 28
FEOBHEREIC I DRSS BRI 8o, Lz
Mo, HHREO KA TOREGEHETIEIRL, H
THEBRIBRERIGE LT — % W 5 2 L 03EaE
DOWEERMD ETHFYURREH LI, ZDEH LT
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H A E#

SHEIZ & — b5 ORBIFRE (79)
X 15 2#HEBREOERICE T 2REEEHHERTINREZEL

Bon-HEMEIE, HEEZTHHEE»r=0.83~
0.97 Lt BVWRIFLHEENRD >, TR EH
A7z Braun 50O FEOHBE L IZZRSOBET
Holz.

INE TCOREEDHT Y X T AT ELOSERR
DSATRE: b ODELE L 72208, 2 HDOOERNICB T 2
BEDBMBEIC L D ELD, BN TOME IZFET X
THHEEER EOMBERRE2HS L RETH-
72, SEIFBREL v VRS IFTEHE KT 2 A ER
OIIZHHEFF LGS A R 2w TWa ), ¥ 770
EDOMIEMHEETH 5. & KHEHORMUBED SN D
F—RIBWVLTH, LYy ORLEEEERTEEDE
5 W&o THE N T 205 EHESHRZ D
BLOOTNEZHENL LA TES, Elo X 5 ICHIE
BELCHREMED S, AHIEERE X EERERDEE
LA & o THIA B 2 J1FRIEREE O B R & 84T §
L5 ETHERRYATLAIREZE ZoNS,

BEHFE & SEEEMEORBFRIZ OV T

BEE L ERBOBRICEL TSHEOBR TR, TH
THREmEmOER & REFEOMICAOEEMBE»ES 1L
7z, 2O EFTHEEL T HEEETIC H 2 REH O
R E b DEETCIHREEBENI E2E®RLTE
D, [ABEOWIZE %175z Hassan 59, Braun 59,
Raddsheer &9, fEESWDFER E—HK L7z, 2D XS
BRZENEUBERKFE LT, Throckmorton 59 F
FRPEISL, »OTHEAWNS WERICH S & TH
Z FHONFENIPBERBICHES N TRETIIAE L
20, WITHALEKRT % ERKKD > HNMNELC
ThH, RETEIRENINEILIBDEDBRTVS,

%7z, Proctor &'OXEAERYICBHBEN & BEB G
D8R B 5 B ORRSOFET & SHEmE RO

TV, THEBENOBBHDOTEGRIC DL TIIEITRD
7233, Sella-Nasion Ei B & O FEE T #-F M & B
DEFTOLRTACOVTHEEESRRD I EMEL T
W3, T bIRERGIER OB I BERER O EE
WHA, B OET L WFEED R THES LY 90 Bt
OLEENCH D, THEEELT LD DOBRADOHIIO
FEESOKEL B S ERRTWS ., SEIOHFETIE
TETHEEHPRELEOERIBEL» THNITRE
FlRXWHEBIIEH 2 Z & B »o755, Ramus
inclination * BR&E & OMCEBELMHEBEBED 51
I EREERTSLE, L AT MEFE &AIDH
DOTADHVEELBE®RE L DO LtkWL, &
BEAOR OET EREE, H25WITTHEEARE & OB
RIZDOWTERIMEBLER EFEZ o005,

SNB, Facial angle, Angle of convexity, Y-axis
angle 72 &4 b 4 A4 EORTERIME % R 3 5HEEE &
BEEOMIC O HEEMENRD sl Zhid4d b
A EWETHAET 2EETHEREENRKENI L E
kT 228, RICE S Proctor &'0DEIZH 3
X CTHFO—ERLMHEL T EDTHNIE,
HEELTOTEEL SHOMNEL THLIIEETD
EEENELRD, HIEE—X Y MR KEL > TKRE
T RELRDEEZDLIENTRETH 5.

IR U OB RES TR R IR bz 2 b
L# 2 % Proffit 5%, A L/NROHEE % RE
B EIEERCOTTRANEZRHBE L, Zhick?
E, BATREEAPBEEWEEZRTIZO D
S5F/NBICBOLTRENRD SN2 WLITTHL, K
ANOREREZRT LD EDHEICbELALNE ST
EHEL TS, FHITRERCBWTIR/NES» S D
REFEICB O T o O FRRIZ X D # DK RE L i
L, RAZE> THHONFEN»THE L, ERITER
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UTRERICR S L EEL Tn5, BBESLEE
ZFHlE LT Kreiborg &', Gazit &' ET O
FHREDOBHE THBICA L 3BHRADELIC DWW T,
THEZZE LT 2BOMORENMET T2 2 L1k b
TEHE OB THAOREED JIHFMANCKE L k>T
PR A L, v CHERETERO BRI, #%E0OFHR
IS TEOWMENEZELC IV 2 EFHHL TS,
5B DOBERE 1L ORI RIS I 2 < BARHIE S %
NTwiehoieas, 16.5~37.8 DL WEHFHO FTET
BPHAEZRL, ThEREEEDOBICHEERADH
MEol., ChBIEEREH BT FEEL%
T 2O RE TN FTE NG EREA L/
S BBIEETRELTWR L CEbNS. F77,
THATLHHACECRERS OV T IRGIE
BE MBS & b3, Weijs 529, VanSpronsen
52O TNEE AT AR T B WA S WRIEE 22 S
RIS TRKEREEL2S5 2 5 LikRTWs, H
BN 2 5577 D KANG B OURIITAN & 25587 BIGE A
H3HDELBbh, WEESFHEE TIHEENS
v & D RFFefERIZ, BEEEEELET 2 L nwo B
SDERZPHEFRELTHBO0E LA,

IR s O ER 2773 U 1toSN, U1 toFH
EREFEOMIC b EEMBENED S NFEREDOTIS % &

subject:A

Mand. plane angle :
Lower facial height :
Mand. Arc :

P’

ELDOME :30.2%
REEELM 189733
KAE 946

HZ7ANVL (FINTVv A7 —N) BHAWTT-T
EfE S PORBRE B U7, WENIENL U SR
W a2 5/#EE L TRIFREEE2%. Ll
SRR TIIZ N & BWITBABEES % b - Bk
T L EMER OER A SN, 22T, 5
HRYTEE DR & A N A A SO RTBRIMEOBI% R
U1toSN, UltoFH & SNB, Facial angle TH~ 2%
E, WIS EELSHENED o, TEA M AE
DRI CALE T 513 LSEP YIS OMESI 8L 2 2 2
EMGyipotz. Ik D EEOME S WA BB
L TW 3O Tldde < RER T TR BRENIIE L,
AT EAERMER S H 2 kv 5 —EOHEER O
FEICL2bDLBRTL b TE S,

W ESEEE/O & SBEmMPEENRFEIZ >\ T

BT R 3 2 S EHE DL R & <, TEA
b A A ERDSEHER Wt U BIA W2 B B (EHE Tk & E L
TOELHATHCALET S 2 LRI N,

SO WKHELOMEL, BABRMERE 20icinb
DBERED 2 DDBERNC & - THESZT 50, K
FRHERICL 2 EREEOHBELOMBIC LD KE R
WELEBEZTwRbDEHEZ6NT:. i, BEED
RKERFERIZEZOELVIFICMAET 20w 2 &

subject:B

Mand. plane angle : 16.5°
Lower facial height : 44.0°
Mand. Arc : 38.3°

P

BAODOME : 46.9%
KA&HEELEHM - 377653
KR&E :159.4

16 SRERERE CREAEERTOME (REEUER vs SSEEEER)
WRESDARAREE AL Ricketts DTEIC S 2EEEBAHET 2 5HEE 2BV THE LI & =
5 subject © A (3 4/5 TREAEY, subject: B3 3/5 C4EEERI & HIE St
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bbholt, Buiazhil, WEMEES ORI RS
DHHRHNC K E %5 2 N2 T, BAImEEY-D
Dh, Tirbb, BEENKE WEMETIRETTEHET
L DA TED, ZOREELT, BLOHHTE
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BREREDP L TR ITREERH L L EBbh 5.
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