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Fig. 1. Landmarks, reference lines. measurements
used in this study(skeletal)

1 N-ANS: 2: N-Gn, 3 §-PNS: 4! §-Go: 5: N8«

palatal plane: 8: NS<Mn. plane: 7 © ANS-PNS: 8:

Pog-Go: 91 SNAT 100 SNB: 11: ANB.
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Fig. 2. Landmarks, reference lines, measurements
used in this study(dentoalveolar)
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Table 1. Measurements of anteroposterior, vertical facial skeleton and dentoalveolar variables

Variables Maximum Minimum Mean SD.
N-ANS 493 683 589 39
N-Gn 1149 1509 1315 79
S-PNS 440 61.1 524 39
S-Go 731 1124 919 79
NS 2 Palatal palne 07 160 87 34
NS £ Mandibular plane 176 436 30.7 51
ANS-PNS 477 609 544 29
Pog-Go 73.0 1069 4.4 56
SNA 76.9 93.3 825 29
SNB 72.8 832 79.8 30
ANS -26 6.9 2.7 2.0
ANS to VDL 3.0 61.1 , 723 49
ANS vert, to B point 16.8 -35 8.0 38
Upper alveolar bone height 28.0 16.8 215 20
Lower alveclar bone height 438 285 36.2 34
Upper incisor axis 83.0 530 65.6 6.1
Lower incisor axis 780 50.0 62.8 5.6
Pal. pl.2 Mn. pl. 35.0 120 214 50
ANS vert.~ ANS-B 185 -4.5 9.7 44

Table 2. Correlation coefficients(r) between upper & lower incisor axis and anteroposterior relation of facial

skeleton
Variables ANS vert. to B ANS vert. # ANS-B
Upper incisor axis 0,592 0.578+x*
Lower incisor axis -0.628%* ~0.620%x*

*% Correlation is significant at the 0.01 level
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2 ANS vert.~ ANS-Bet %o Z##AE, shetd
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Table 3. Correlation coefficients(r) between upper & lower dentoalveolar bone height and anteroposterior
relation of facial skeleton

Variables ANS vert. to B ANS vert. £ ANS-B
Upper dentoalveolar height 0.143 0.064
Lower dentoalveolar height 0.165 0.086

Table 4. Correlation coefficients(r) between upper & lower Incisor axis and vertical relation of facial skeleton

Variables ANS to VDL Pal. pl. 2 Mn. pl.
Upper incisor axis 0.203+ 0.315**
Lower incisor axis ~0.026 ~0.306%+*

#x Correlation is significant at the 0.01 level
*  Correlation is significant at the 0.05 level

Table 5. Correlation coefficients(r) between upper & lower dentoalveolar height and vertical relation of facial

skeleton

Variables ANS to VDL Pal. pl. ~ Mn. pl,

Upper dentoalveolar height 0.655% 0.279%=

Lower dentoalveolar height 0.818** 0.151

*+ Correlation is significant at the 0.01 level
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2 B9t (p<001). st AXF A xF9 =ol=
3. AN O HIOF XIOF R HHLO| ARREA| ANS to VDL point && A#ABAZ HP O
(p<0.01), stetE 31 AAME (Pal. pl. ~ Mn. pl.) &

a) At HXA 9 X &7Are gl AA A9} FRAAE Ho|A] gttt (Table 5).
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A& Yehl &= AlS38E2 ANS to VDL point, &t}

Z 3t AA% (Pal pl. 2 Mn pl) ¢ FAAA S

HAT (ZH2}h p<0.05, p<001). stetA el %7 AL 2]

T 3ok 31 AAME (Pal pl. £ Mn. pl) 9 A o]

#AAE %1 © 1} (p<0.01), ANS to VDL point@He= A
23
"\11?

o}, Nz BAV|Hole AZWHon T
Aoz dedt zaA g
2EE h—ﬂ A5 A3 24, Aokl
t‘.

1 .2 o|FojAe A5
BHAAE HolA @kt (Table 4), olg} 3 4= ¢ uq ol ATWA FAAQ W
oflel Fbemol Wste ¥t

179



Solow' "= E7)oba

Qe Thpg e FAGAL P

2 AAAqAE T
3t om, Biork” 2 Aot Hla) steto] B A=
ZedlA Ko}, 2] BAA A-gd] o3 s e

AR A RaHo] e RNz F=
2 R3S SteinerVFA, ABERE A
o o]83t7] A A2 T dEHA de3he
upgha] gk o}, X 29 wjdel g AF-A Jes 5
8lo] &9 “acceptable compromise”#He £0] & Al
sttt ol ©]4A Q1 ANB 7} o 2 K Hlojd ok
o] W AFgdte] Xof, x| MEI TS X8
g Ao ATA oz Bzt F#AI} X o}t
Aze) A4 Aol oo WAL + UL HAF
E ARE AR FRPAAAZARY B
AopA|znAe) Adol 444 detn & % Aok
3 Ricketts'ol] <la) AHE A-Po 4 HA] s}
o wydoE 47 & gon, Aotzol st
o] 9ol <3l AHE A-Po A AAZE BAA
on Bad AXE AN AXE A8 Zue
AA2GA AT ¢ YA Hol o] A XoxzH
Ao 7ido] ALd ogtuy & 5 A

AofA X7 M F&FE A= LA ZE Poole
< Stacku)‘“ *“P7I7P5°} dojub= HAA 2 opd
<9 714 =, 2ot Ze] J3g& vA = of
AL A o ] } ]z,] E/‘]'Ol ;o-,_.gz% o7 o
ou= dejete] PARE Bol 225 X
gt FAuge ofletA ¥t s

olglg /el st £ o, B witd} 2 v
PR a@HAE FZFHAL o]l AHRAoE
NFHAte] Brke dF3BA Y o]ge] BEE)
A &4 B ol 2B A o8] BAEX
de A%z A4F & ok

P A7E 34TYE volt BRS ARl
A7zt A gl thpg g stetsg on
Az e g o9 Aok, X 27k A g et

A

mr_,m

S_
7] 2.
=

Ho] FFuge ol FA HAdeA Eux e,
E3] thedt A, sthEy] AT 9 24 X HA
o i3t %7}1}“11011 gk AR e 7]e7], shet
W 3t bR 9] 71 &7 oW BAA W3
HolgAl & Fetatgla o7]ol X9 Hdol&
F ol g BAAA WslE Holex g vhetstual g
o] ¥ AT HEHo|r)
2 Aol o] &8 XEL2 ZF AngleX IF WX
BAE AYH, AXEs A4 B9 s394 n

S, po it o 2

e

180

W& 304 2%, 200044

3 2 FAHRndS Holk HluAd PAAQ g
= olFx itk a3y o2 M %O? A=
10189 2&< rﬂ”Oi —}93\#01] '6}31_

=
e
rlo
=2
o
R
0,
s
52

o X
.L
_.\..4
ol
n:
o
2
)4
>_4.
Zi
_9
rE
©

F HH‘/\P‘* A S } ]’% s ﬂ?ﬂ’x}«] -r7H °}E‘
Z9o| jE€HAE A3 .‘E‘-J—e"ﬂ’ﬂ E 4 e
54 duido g ANHE Aholg & 4 YAt P
7} Wro] wet X o A vf & AlE
Yo} BE FEoA ¥ vud FgE] HF
Well & & dthe AM2 Tt T2 thget vl
doll tiate] FEdRFE ol F7] A Xof, Xz B
8 Agol EAFTS dAstE 2HE Azt
2 AFgA = Tl g ot=e] IXAA = W
Astgon g Aozt A3, A4 X H
Aol tigt x| o}, A 29| BAA A -3-2 Htdlr] 9
Ao 2 Fig. 1 dlAet 22 ASH 2 AS35E
ARsdth. S5 gl gE3te] Rx3E
HAE 4 9 7124224 Downs'”, Rickeits™
Schulhof %2”2 A-PogAl<] %%*é < Feglon,
Franz?= ABAE, Sassouni>e #/A¥AL, 18
31 McNamara?= FH planed] "X] JolWmA A S A
Ue Ag JIEHeE AAE vk oy B dAFE
oFE JuztolA Mg AUAEQl ol E detele A
ojlerz yIFAL & 7l gle Aew Al

1

,vmm

=

£ Aol otzel AFUA A AAd B 4
stob WA A2 BAH WBE 49}0}7] EE
woa A

|

i-rE] B- p01nt°ﬂ o]
ﬂ 9 °] } *J’} ANS$} B-pointE 9l
lF: Ztahe] FBAAE FA

iy H}, °]§Zl°ﬂ'— -9 22 FABAE A
A T ATk & Aot vla) skt

5 AdAdA Y N & e U A

e O ©SHAE B
”‘1 ol gt A& Ag o

w A ugEAd A E

.o—i Ate ), maa] &
otz 9] ffAof xfo]7t AH
AV ez o} X ]

Ao ji
s
2 M
L

l'mr>~rr

X0 2
o M

Lo
[+
=

2 e o oz
B
ok
©

i, o
g
01
)
HL%O“
o
28
lo X

(o]

R il
yo
A %
B
Ay e
KT
B
©
py
b W

{o

=2
2
o,

H

M
it
3

oX kM

E o
o et
Bl oz
oy
tlo

2



Vol. 30, No. 2, 2000. Korea. J. Orihod.

%9 BA}o] £53) o] RN A & 4 9, Iy
RAwsate] A9 olga ®iA Agel Wt
ZH3) o] FojA A R A ARAE F U2
SABhE Ao AlgETH

FAAQ oFdye] theldd did ¥ A5
& B % 9l Beckmann®-& 3449 $43 74w
& (0540 mm) & AYHA 7] k2 g Ho|= Fd
e T Ao wo|7} FUHE ka3

o, Pancherz$} Groten™-& ot&e] 4R m7A o

[ez]

AR
SHEFE fstetme] Awie TR BT X%
o] Eol7t Frhgtta s oen 53 FHUREOE

AR S7p SRS Haskdth

B oA gt x| x9 zoloh oEe] A A
AR BA 9] AHAY L ANSE EFel= A7V
¥} st F A stARAA e Ael 2 FAERS 5
olyirdo] o] F= zZhuto| AAAAE Bt HSke
gl gatel AR F Az Fole ANSE TH3te
PR St FAT AR A wig-
FHAAE BQon, PAEHI gpebg ol
ztof digi A FAAAF X229 Fo|9 ¢
o AL AP F Ao FAHAF Nz
Aol A=A ekttt ol2fg &~
A %29 FolE dtetE oY AR
O s nAd o & FR#AE 7
' AL onieid setA o] FrteE JfA Y
gtotol o] el = BYolA &7 dolvbar 3oty
ZAZEAANA ZHIE LA BANABG 8t
otolB7l ZAm FA JeEdthn & Rosenstein”
Witsky™e] Ak AF )2 7Hdvs & £ 9
1, st shdel EvlEdE e T met gkt
el 71evE sebd el A9 #AIGle] t
dgt =22 Hol|7] W2 Ao AgHrt ol
A712 Betzenberger™ 7} A%< e 4217
+59 dioert & FAANRES AU o]
of AR K- A 29] Fold glojA] ALl &
o3 G Ao}, 229 B wE Ao
EA 3} X olX ZA BT E Ao e

7t

™ A

of wet Ay FaFelV 7E gE FAET
o] =

kv

©

=2 1
ox ©
R

B

[e)

]

rr

=2 ox
of
o

& Fg Fevhe ol fASH RE X|of X

o] HAAH A& HoFe AR Asdrh

B B oAl Adsket 22| Fole) kE A
Tl X #AA el e Fuzte] ABPE
A9 AAT 4 ¢lgier (Table 3), Adtel @29
A&7 19 e 14 999 A et A

BT WE MRS

I
0r
=
_LL
oo
=2
=
nl
]—o
-l

2%9] 797} skt A 2ol vlg) O% 2194 B
5= Ro2 Ho|y (Table 4), 0|8 & A7 2 Bjork”
o] B a3k Aete| Hlg| steto] Y HEH FololA
Aok, Aze] BAA Ago] g ZoH e Arn
24 7 =

Paslol gl RN RTE B & AR o
stepxloprh etel Aol A4 o BE WA
HeE Bt 248 A5 F 5 dE 282
y7pen

O

tatol] At Fol Al die FAAARE Bl o
T2 9] AZWAAE AngleX 1§ #AE Bolx, A
8= A4 W] e ag 2 7R
2 QYA a3A 5 Aol gle da o1d o
24 500, @A 10178 (Fk vol : @Ak 2364, A
2054) o BES APt oR oo tord =3
Aol whel BT o] F7) 3 Ao}, 29 B
A Hzle] S Aslerga Ao}, 2|29 wiE ke
AABAE EA st getet Auh g 2 A8

S agoh
L A4age) ERANE AF0A, $24 o3
2 Aol A2BAS ekl Wee AZA B

2 Wole] FEsk i chksiel

HA 9 =& ABAAE BYom FehFol Hst
of sfetgo] T YN TFE FGHAE A5
AAL, SN E $£27A4e] Age Had

(p<0.01).

3. skt Nz gole 429 FHH AXNRAE
Uehle sterdmzel avieh vig &2 daw
AL 23+

4 g3e A2l oI9Sk AFYAY A

181



ed2 . gYx . 2uY

of MelAE FEre] B0l YATH (006,
5. 4stet AAS 257G otze 444 949

9 BAE AR R} sk} AR ol ula) HE

T IEEE

o4l ATNN YA LY HolE Ao
= A whet oh2e g B Ao}, Az o]
SIolA] Aol7} BeE Q1A 4 glon, otze] AF
B 929 AN AFAAEL, T8l okBe 4
a3 gste AR Azl golzele DA
By 91, ol G ok2e] Ao e wat
A gz 42 AL+ IS Aol

1. Bjork A. Stutural growth of the upper face, studied by
implant method. Acta odontologica Scandinavica 1966
D24 1 109-127.

2. Bjork A. The use of metallic implants in the study of
facial growth in children : method and application.
Am ] Physical Antheropology 1968 : 29 : 243-254.

3. Bjork A, Skieller V. Growth of the maxilla in three
dimensions as revealed radiographically by the
implant method. Br J Orthod 1977 : 4 : 53-64.

4. Bjork A. The relationship of the jaw to cranium. In
Lundstrum. A.(Ed.), Introduction to orthodontics 1961
1 104-140.

5. Bjork A. Variations in the growth pattern of the
human mandible : longitudinal radiographic study by
implant method. J Dent Res 1963 : 42 : 400-411.

6. Bjork A, Skieller V. Facial development and tooth
eruption. Am J Orthod 1972 : 62 : 339-383,

7. Solow B. The dentoalveolar compensatory mecha-
nism: background and clinical implications. Br J
Orthod 1980 : 7(3) : 145-161.

8. Bjork A. The face in profile. An anthropological X-
ray investigation on Swedich children and conscripts.
Svensk tandlakare-Tidskrift 1947 : 40 : Suppl.

9 Biork A, Palling M. Adolescent age changes in
sagittal jaw relation. alveolar prognathy and incisal
inclination. Acta odontologica Scandinavica 1954 : 12
1 201-232.

10. Solow B. The pattern of craniofacial associations : A
morphological and methodological correlation and
factor analysis study on young male adults. Acta
odontologica Scandinavica 1966 : 24 : Suppl 46.

11. Poole DFG, Stack MV. The eruption and occlusion of
the teeth. Colston Paper 1976 : 27.

182

12.

13.

14.

15.

16.

17. %

18.

19.

20.

21

22.

23.

24.

26.

21.

WA 30 25, 20004

Proffit WR. Equilibrium theory revisited : factors
influencing position of the teeth. Angle Orthod 1978 :
48 1 175-186.

Rix RE. Deglutition and the teeth. Dental Record 1946
166 - 103-108.

Weinstein S, Haack DC, Morris LY, Snyder BB,
Attaway HE. On an equilibrium theory of tooth
position. Angle Orthod 1963 : 33 : 1-26.

Steiner CC. Cephalometrics in clinical practice. Angle
Orthod 1959 : 29 : 8-29,

Ricketts RM. Planning treatment on the basis of the
facial pattern and an estimate of growth. Angle
Orthod 1972 : 27 : 14-37.

A%, A9, AAT. A2 o] i FetEA 9
o] B =21 ~‘=r$ WAL ASEH 4. dA 2%
A 1992 : 22 : 735-753.

A&7, o171 BAnFALe] Aatetd 9 9Aq] #
g At tIA A 1983 © 18 1 113-125.

Downs WB. Variation in facial relationships : their
significance in treatment and prognosis. Am J Orthod
1948 : 34 : 814-826.

Ricketts RM. Cephalometric analysis and synthesis.
Angle Orthod 1961 : 31 : 141-156.

Schulhof DJ, Allen RW, Walters RD, Dreskin M. The
mandibular dental arch :@ Part 1. Lower incisor
position. Angle Orthod 1977 : 47 : 280-287.

Franz L. Balance and harmony. Angle Orthod 1969 :
38 : 328-336.

Sassouni VA. Roentgenographic cephalometric
analysis of faciodental relationships. Am ] Orthod
1955 41 @ 735-764.

McNamara JA. A method of cephalometric evaluation.
Am J Orthod 1984 : 86 : 449-569.

. Beckmann SH. Alveolar and skeletal dimensions

associated with lower face height. Am ] Orthod
Dentofac Orthop 1998 : 113(5) @ 498-506.

Pancherz H, Groten S. Dentoalveolar adaption in
vertical jaw-base discrepancies. Fortschr
Kieferorthop 1993 : 54(1) : 10-16.

Rosenstein SW. A longitudinal study of anteropo-
sterior growth of the mandibular symphysis. Angle
Orthod 1964 : 34 : 155-167.

. Witsky JK. A longitudinal cephalometrics evaluation

of the mandibular dental arch between eight and
sixteen years. chap, 11. M.S. Thesis, Univ. of
Michigan, 1961.

. Betzenberger D. The compensatory mechanism in

high-angle malocclusions : a comparison of subjects
in the mixed and permanent dentition. Angle Orthod
1999 : 69 : 27-32.



Vol 30, No. 2, 2000. Korea. J. Orthod. o BRAof e RIS WES

T
0x
it
2
olo
2
=
ot
rO
-1

- ABSTRACT -

The compensatory adaptation of anterior teeth
according to the skeletal relation

Chang-Keun Oh, Young-Jooh Yoon, Kwang-Won Kim

Department of Orthodontics, College of Dentistry, Chosun University

The purpose of this study was to identify the compensatory adaptation of dentoalveolar structure according to
the various skeletal relation through the statistical correlation between the anteroposterior, vertical skeletal and
dentoalveotar relation. For this study, the sample were consisted of 101 adult subjects (51male and 50 female, mean
age; male 236 years, female 21.5 years) who had good occlusion with the range of normal overjet and overbite
and acceptable Angle's class I molar relationship which had not been related orthodontically.

The results were as follows :

1. Even though acceptable normal occlusion, the range of measurements which represent anteroposterior, vertical
skeletal relation and dentoalveolar relation were very wide.

2. Upper and lower incisor axis were significantly correlated with anteroposterior skeletal relation, which means
the more lingual inclination of upper anterior teeth and the more labial inclination of lower anterior teeth
according to the more anterior position of mandible to the maxilla (p<0.01).

3. Upper and lower anterior alveolar bone height was statistically correlated with the lower anterior vertical skeletal
height.

4. Upper and lower alveolar bone height were not correlated with anteroposterior skeletal relation (p>0.05).

5. The correlation between the incisor axis and vertical skeletal was more closely related in upper anterior teeth
than the lower anterior teeth.

To summarize the above results, even though acceptable normal occlusion, skeletal and dentoalveolar relation was
very widely ranged, and there were close relationship between the anteroposterior skeletal relation and the
inclination of upper and lower anterior teeth and between the vertical skeletal relation and upper and lower anterior
alveolar bone height. These finding can be concluded as compensatory adaptation to the different skeletal
relationship.
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