
ADOLESCENT AGE CHANGES IN SAGITTAL 
JAW RELATION, ALVEOLAR PROGNATHY, 
AND INCIS AL INCLINATION 
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In  a preceding :irticle, Bjiirk 1953 a, attention has been drawn 
to those significant changes which may occur in the occlusion of 
the teeth during the growth and development of the individual. 
Occlusal changes of this kind are syiiiptoinatic of the combined 
effect of all the factors which influence the structure of the jaw 
and the bite. An understanding of the coinplexity of causes which 
determine the occlusal developiiient is of the utniost importance 
to the diagnosis and treatment planning in cases of iiialocclusion, 
and the object of the present article is to examine the ntechanisin 
hehind the age changes in sagittal occlusion. 

bl ATEllIAL 

The niaterial for this article is derived froin iiieasureiiients 
made on lateral head x-ray exposures of a group of 243 Swedish 
boys, exainiiied at  the age of 12 and re-examined by the same 
method at  the age of 20. The study thus covers the adolescent 
developmenta1 period. 

MODE OF ANALYSIS 

The probleiii :it hand is to determine the iiianiier in which 
age changes in overjet arise. A sub-division of the factors which 
determine the variation in  sagittal incisal occlusion may be 
drawn up as  shown in  Fig. 1 .  (Bjiirk 1947 & 1953 b) .  The sub- 
divisions thus obtained have been given the heading, ”\‘ariation 
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Fig. 1. Variations of second order in sagittal occlusion (overjet). A sub- 
division is made into four dento-alveolar components (1--4), and one facial 
( 5 ) .  The first  and second component are related to the alveolar prognathy, 
the third and fourth to iiicisal inclination in  both jaws. The fif th componcnt 
represents the sagittal jam relation. ‘Hie effect of all  coniponents in the first  
column (a)  is  towards increased maxillary overjet, i n  the third (c )  tnwnrds 
mandihulnr overjet, while the centre eolumii (I>) indientes an unehailgrd 

condition. (From Rjiirlc 1953 h l .  

in Sagittal Occlusion of the Second Order”. Factors 1 lo  4 re- 
present wri:itions, confined to the dental and alveolar arches, 
while the fifth factor denotes the facial component. The first anti 
second factors refer to the developinent in alveolar prognathy, 
and the third and fourth factors concern the incisal i n c h  a t‘ ion 
in both jaws. The fifth factor denotes the difference in prognathir 
development between the jaws, referred to a s  the siigittol jaw 
rela tion. 
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A further suh-division hiis been niade in :iccord:iiice with the 
direction of the variutions, ;is illustrnted in Fig. 1 .  In the first 
column, the divergencies for a l l  the factors are towards increased 
111 axil h r  y overj e t , i t i  the t h i rtl co I u in n towards inand i bu 1 :I r 
owrjet, \vhile the centre coluiiin represents unchanged condition. 

It is notur:illy possible to express the various components 
iiietricnlly in :I Iiuiuber o f  different wiys :inti soiiie of the :liter- 
native iiiethods have been :innlysed in the following, cf. Tnhle \'I. 

The reference points and reference lines used for the x-ray 
exposures of  the facial build are denoted in Fig. 2, and those 
related to the hite in Fig. 3. The iiieasureinents :ire rmde in ac- 
cwrd:ince with the method described hy Bjijrli 1947 with some 
:ilter:itions of  the definitions. Measuring points :rnd lines within 
the cranial h s e  and hrnin case :ire described in a recent article 
(Bjork  1954) ,  and those related to the fnchl structure :inti the 
bite are described :IS follows. I n  case of double projection the 
iiiidpoints are used. 

, v f ~ ~ ~ l ~ i i r I l l ~ ~  poiIl t .9  

. ~ I i ' l ' I C ~ ~ L . U i E  (ar) : p i i i n t  : i t  tlic j u n c l i o ~ i  01' the rontclur of  the  e\tert I ; i l  

134SION (1x1) : the perpendiculer projection r i E  llic :interior bolder ot 
I'or~ii~ien magnum (endohasion) o i l  :I tnngcnt through the lowcr margin 
( I f  the  foramell. 

croiiinl base  a i i d  the tlorwl contour o f  thc coiiclj Iar proccbse\.  

(:oxI)TI.IOK ( c d )  : the lop 0 1  thc  colltlylar he:1d. 



GNATHION (gn) : the  lowest point o n  the  symphysis of the mandible.  
GOPI’IAL TANGENT POINT (tgo) : the  junction of t he  I)osnl t:ingent and t hc  

ranial  tangent of t h e  mandible. 
(;ONION (go) :  ii puint on the  hony contour o f  the  gonial tingle located by 

hisectiou of  the  :inglcL formed by the niandiliulnr h s c  liiic and t h e  ramnl 
line. 

INCISION INFEIiII‘S ( i i j  : the  niidpoint of the incisnl ctigc o f  t he  inore 

INCISIOS SI‘I’EHII’S ( i s )  : tlie midpoint of the  incisat edge of the morc 

- - ( io)  : nornial projection o f  incision iiifcrius on the  occ1us;il line. 
INFIIA1IENTAIdE ( id)  : tlic highest and most forward projccl ing point o i i  

the  tnnndibulnr alvet)l:~r process. 
JIOLAIiE IKFEIIIIJS ( m i )  : the perdcudicular projection o f  the  mesinl con- 

tact  point of the  lower first  permnneut molar onto the  occlusal line, 
deterininetl a s  the  midpoint between right aiid left molars. The position 
may he triuisferred to  the  roentgenogram as  t h e  projected a rch  length, 
measured from the dental  cast f rom incision infcrius to  the correspontl- 
ing 1)imolar point. 

AIOLAHE INFEIIIUS ( m i )  : the perpendicular projection of the  mesial  con- 
tact point of the upper first  inolnr onto the  occlusal line, dctermiiied a s  
the  midpoint hetwecn right itlid left  molars. The position may be t rans-  
fcrred to  the  roentgenogram as projected arch length, measured f rom 
dental  cast from incision superius to thc  corresponding b imolar  point. 

prom i 11 en t 1 ower ce t i  t ral i uci so  r. 

prominent upper central  incisor. 

NASION (11) : the  most anterior point of thc naso-frontal suture. 
ORHITALE (or)  : the  lowest point on  the infraorhital  margin.  
1’OGONION (pg)  : the  most anterior projecting point on the  chin. 
PROGNATHION (pgn) : n point oti t he  bong contour o f  the chin, located 115’ 

the  bisectioti of the angle formed hy t he  chin l ine  and the mandibular  
base line. 

PIIOSTHIOK ( p r j  : the  lowest and  foremost projecting point of the  m:isillriry 
alveolar process. 

I”I‘EH~‘(;O~IAXILI,Alll.: ( p m )  : :I point represeuting tlie dorsal  margin o f  the  
niaxilla :it tlie nasal floor level. The  point is located on the  dorsal contour 
of the maxilla, upw:irds forming the  anterior border o f  t he  pterygopa1:itinc 
fossa, where it  intersects the  contour o f  the hard and  soft palates. 

SELLA ( s )  : the  centre of the bony crypt forming the  sella turcica. T h e  
surface of the  selln turcica is determined regardless of t he  contours 
of t h e  cliiioid processes, and is l imited upwards hy a l iuc  f rom tuber- 
culurn sellne to  dorsuin sc l lnc .  ‘Hie centre is def ined :IS the miclpoint of 
the greatest diameter from tulmxmlum scllae. 

S P I N A L  POINT ( sp)  : (Acanthion),  t he  apex of the anterior nasa l  spiiic. 
SURSPINALE ( s s )  : tlie most posterior point on the outer contour of  t he  

SUPIiAMEN1’AIX (sm) : the most posterior point 0 1 1  t h e  outcr contour of 
maxillary alveolar process. 

the innndihular alveolar process. 



Reference ISnes: 

NSL : the uasion-sclla linc. 
NSP : the nasion-sella perpendicular. 
NL: the nasal line, through the spinal poilit and pterygomaxillare. 
01. : the occlusal line, tlirough incision superius and the distal cusp summit 

of the first uppcr molar, or, when this tooth is missing, the mesial cuzp 
sununit of the second upper inolar. 

A1 1.: the inaiidibular line, tangential to the mandibular I~ase .  
( : I d :  the chin line, from infr;tdentnlc through pogonion. 
l I a s :  upper incisor asis from is through apes. 
I l a i :  lower incisor axis froin i i  through apex. 

Analysis of age changes necessitates :I relatively coinprehensiw 
statistical treatment, and an account o f  the iiiethods employed 
is therefore given below. 

The mean values of the vurious deterniinatioiis for the :~ges  
12 and 20 years (Ril l2  and hfpo), the average age changes (A l l ) ) ,  

and the standard deviation of these values (s) will :ill be found 
in Table I. 

The quotient su/s12 given in coluiiiii 4 denotes the distribution 
of the age changes in relation to the distribution of the c1iar:ic- 
teristics in question at the age of 12 and appears to provide ;I 

reliable indication of the variation in shape with age in relation 
to  the variation at a given stage of developnient. 

An expression for the individual age developnient has been 
obtained by calculating the values of the determinations for the 
20-year old niaterial a s  the regression of the v:ilues a t  12 years, 
b,,,, in column 5 .  

In those cases where the :idolesc*ent development is siiiiilar, 
irrespective of the value of  the deterinin:ition :it 12 years. the 
coefficient of regression is 1.0. A coefficient greater than 1.0 
denotes that a value which is high for the determination :it 12 
years increases with age more in proportion than a low value. If 
the coefficient is less than 1.0, this i nems  t1i:it :I value which is 
high for the determination at  12 years will generally increase 
less up to adult age in proportion to a low 12-year value. 

The amount by which the regression coefficient b,o,21 deviates 
froin unity can be checked by coniparison with the correhtion 
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coefficient, r,) 1y in column 7. The latter coefficient refers to the 
correlation between the deterinination at 12 years and the age 
change (D)  for the saiiie determination. If the correlation is 
significant, then the regression coefficient may be safely assumed 
to deviate froin unity. 

The correlation coefficient raoj lz ,  coluiiin 6, expresses the cor- 
relation between the values at 12 and 20 years. 

The correlation between age clianges is denoted rD,  Correlation 
between deteriiiination at 12 years is denoted r 1 ~  and :it 20 
years rio. 

When the probability of :I coefficient of correlation differing 
froin zero is more than 99 per cent, the correlation is considered 
significant ( f c f r ) .  When the probability is  less than 99 per cent 
but greater than 95 per cent, the correlation is considered prob- 
able ("1. 

The average proportion between two properties is often ex- 
pressed in terms of an  index and such an index may be coin- 
puted irrespective of whether the properties in question are 
correlated. For estiiiiatiiig proportions in an individual in rela- 
tion to a population the index method, however, is misleading 
if the proportions in question are correlated. (Gauan 1952, Hjor t -  
sjii d Lindegiird 1953). The reason for this is that the propor- 
tions :ire not independent of absolute size. Instead the use of 
orthogonal regression is proposed, as  n more accurate method of 
analysing the proportionality of properties which, although 
correlated, are independent variables. With this method the pro- 
portionality is expressed by the orthogonal regression line, which 
is the major axis of the ellipsoidal area of distribution. The slope 
of the iiiajor axis is given 
gression bt, obtained fro111 

This method appears to be 

by the coefficient 
the forniula. 

where b1 = tan ( I  

of orthogonal re- 

(Hald 1952). 

particularly suitable for the purpose 
of analysing the proportionality of linear dimensions, as illu- 
strated in Fig. 7. It may :11so be used in the analysis of shape, 
a s  shown in Fig. 6. 



Table Ia 
The fi\ e components. 

I I 2 3 4 

I dltieolar prognofhy ,  icppcr : 

I I  Alrieolcrr proynulll!l. lorocr: 

I .  pr-n-ss ..................... 2.:) 0.9 2.:) 1.0 o.o+0.uCj 0.8 ' 0.88 0 . 7 1  ~.(i>** 0.:!4' 

__._. .  1.2 1.4 0.9 1.7 O.:i+U.Oti 1.0 0.71 0.98 0.83** 0.02 
. . . . .  . 2.8+0.21 3.2 0.59 I 1.00 0.86**'  -0.01 

111 Inriral inclination. upper:  
4. lLs!'O1, ..................... 37.8 4.(i 60.3 4.7 ~ 2.3k0.25 :1.8 , 0.83 I 0.68 L\.(i6** . 0.38 

. . . . . . . . . . . . .  70.3 ti.3 69.8 - 0 . 5 t 0 . 3 3  5.2 0.83 0.71 O . G H * * ,  - 0 . 3 5  

3.  1Ls/SL .................... 110.3 6.0 111.2 t i .4 ,  0.7f0 .27  4.3  0.72 ! 0.80 O . i ( i * *  ~ 0.28 

............. 92.1 6.7 . 90.5 7.2 I ~ 1 . 7 1 0 . 2 9  4.6 ~ 0.69 ~ 0.89 0.83** - 0 . 1 6  

8. ss-n-pg ..................... 2 . j  2.ti . 1.3 3.0 1 - 1 . 2 i 0 . 0 9  1.5 1 0.58 1.00 0.87** 0.01 
I). (ar-I'gn;-("r-ss,' ............ 19.9 4.0 27.8 4.9 7.9T0.15  2.4 O.ti0 1 . O G  0.87** 0.10 

I i 
I V Incisal inc.liriution, h i p e r :  

V Sugitlal j c m  reluliorl : I 

! 

l Sugitlal upicnl btrsc relution: 
0 . 7 7  0.86** -0.08 
0.89 O.Sti"* 0.20 
1.0:) 0.8 i * *  0.15 

. 10. SS-11-SIII .................. 3:4 2.3 2.7 2.ti 0 . 7 k 0 . 0 8  1.3 0.57 
11. OIJss-sni~ ............... 92.ti 4.5 91.5 1 ti 1.1 fo 1t i  2.1 0.5:j 
12. !:ir-sm)-(ar-ss)I ......... 8 0 :1.2 12.5 4.0 4.5f0.1:) 2.0 0.6:) ~- - .  .. 

' difference in length of facial radii. 
' inferior-posterior angle between occlusal line (01,) and a profile line through ss a l l d  sn1. 

AGE CHANGES OF THE S I N G L I  COXII'ONEN'IS 

(Table I )  

Srigittnl j a w  relation: In  the following analysis of the age 
changes which occur in the various components of the hite the 
obvious starting point appears to be the variations in the skeletal 
development. The first aspect to he dealt with is therefore the 
sagittal jaw relation :ind the age changes it suffers during 
adolescence. 

The average age changes in the facial profile and the individual 
wriations in this developinent have previously been dealt with. 
(BjZirk 1947, 1951 & 1953 b ;  Lande 1952). Age changes in the 
facial profile during adolescence, such :IS they genernlly appexr, 
are illustrated in Figs. 4 :I and 5 21. Mandihul:ir 1)rogn:ithisin on 



Table Ib 
Other nieasurenients related to thr profile. 
. - -. ~ ~ .~ 

Profile t r n g l e :  I 1 I 
13. n-ss-pg ............... '173.8 3.3 1 7 7 . 7  6 .1  : I . ! )+O.lX 2.9 0.55 1.00 , O . X X * *  0.00 

I'rogitafliic angles: 
I 

14. S-11-ss , . . . , . . . . . . .__.  X1.3 3 . 3 ,  82.0 3.7 0.Xf0.10 1.5 0.15 
1-5. s-ti-sm . . . . . . . . .__. . . .  77.X 3 . 3 '  79 .3  3.7 1 . 5 f 0 . 1 0  1 . 6 ,  0.4X 
16. s-n-pg ._.._.. . . . . . . . .  7 X . X  3.3 80.7 :1.9 2.OFO.11 1.7 0.52 

Iiiclinufion of upper to 

loirter incisors: 
17. I I , s / I L i  128.1 8.3 130.1 9.0 2.Of0.12 6 .6  0.xo 

, . .  83.5 4.0 91.4 4.6 7.9&0.13 2.0 1 0.50 
1-iicicrl radii:  

19. ar-sm , _  ,_ .  91.4 1 .5  103.9 5.4 12 .5&0.17  2.6 0.5X 
20. ar-pgti ._.. . . . . . . . . . . .  103.3 .5.1 119.2 6.0 15.8F0.20 : L O ]  0.59 

.Iflr11s : 
~ I . ~ I I I - S S  ,.........._... 48.1 2.6 52.7 2.9 4 .6&0.11  1 .7  0.65 

1 .00 
1.00 
1 .00 

0.77 

1 .00 
1.00 
1.00 

0.92 

0.91" 0.05 
1 0.90'*' 0.03 

O.X'J** 0.07 

0.72"* ~ 0.29"" 

0.91** 0.00 
O . X 7 * *  0.00 
0.86** 0.00 

0.81 **  - 0.1 1 
22. pm to NSI' 13.9 '1.7 1 3  X 3.J 0.1 + O . l l  1 7 0 63 105 0 86** 0.03 
23 p p - r d  . 110.4 4.9 (127.6 5.9 17 2 f 0 . 2 4  3.X 1 0.7X 0 93 0.77"" 0 09 - - 

Table I 
Mean value5 of measurement\ from 213 cases at the 12 years (hf12) and a t  the 20 years o!' 
age le ie l  (Moo), tlie mean of the age changes (MD), and the standard deviations (s Deter- 
niinations no: 9, 11, 18, 19,  20 are espressetl in millimeters, all others in degree5 

:in ayerage increases somewhat in relation to the upper jaw, 
causiiig the profile to  straighten and the lower jaw t o  become 
more protrudent. 

Because the age changes in facial prognathy vary considerably 
froin individual to  indiyidual and as the differential displacement 
of tlie jaws niay occur in either direction, indi\.idual deviations 
from the general growth pattern may he considerahle. 

If the angle ss-n-pg is taken :IS expression for the sugit1:tl 
jaw relation (row 8, Tahle 1 )  i t  will he seen L1i:it the standard 
deviation for tlie age changes in this :ingle is l . j 0 ,  with n range 
of variation of 10".  

Figs. 4 h and 3 b illustrate one of the cases from the s:iiiiplc 
in which the iiiandibular prognathy has increased relative to 
the inasil1:iry prognathy, whereas Figs. 4 c and 5 c show a case 



in which the age developiiient has  been i n  the opposite direction, 
i.e. towards retrognathy of the mandible relative to the maxilla. 

The age variation in sagittal jaw relation thus occurs in both 
directions. The distribution of the age changes, expressed by the 
quotient sD/s12, has been computed to he 0.68 and thus  aiiiounts 
to roughly 60 per cent of the wriat ion in shape at the age of 12. 
TIiis age variation is proportionnl to the v:iriation which occurs 
in the facial structure and cranial base a s  :I whole and which 
~ i i a y  be designated the general skeletal growth wriation. 

As has :ilre:idy been shown, the difference in  the degree of 
Iii:txill:iry a n d  niandihul:ir progiiathy wr ie s  widely with the 
developiiient of the individual. It is not possiible, however, to 
forecast the iiiagnitude and direction from a determination of 
the s:tgittal jaw relation a t  the pre-pubescent stage of develop- 
ment. The regression of the s:igitt:il jaw relation at the age of 
20 in relation to the corresponding value at  12 is expressed by 
the coefficient h20,12 which has been coiiiputed to be 1.0. This 
value implies that the age change in  sagittal jaw relation reiliains 
on an average the smiie, irrespective of the value at  the age 
of 12. 

An :inalysis of the age changes in the facial angles of prognathy 
reveals a siiiiilar development. For none of these angles does 
the value of the regression coefficient b20112 depart significantly 
from unity, from which i t  may be concluded that the degree of 
prognathy of either jaw cannot, in itself, provide any indicntion 
of the age developiiient. 

The saiiie facts may be proved by calculating the correlation 
between the age changes in prognathy and the degree of pro- 
gnathy at 12 years, (r,,/12). Correlation calculations of that kind 
for the niaxil1:i (s-n-ss) as well ;is for the inandible (s-n-pg) 
give insignificant values ('l'ahle I ) . The correlation between age 
changes in sagittal jaw relation (ss-ii-pg) and the values for 
the saiiie deterinination at  12 years is :ilso insignificant. It should 

Fig. .-I. Photographs of tlircc case5 from the sample studied, illustratiiig 
\ iirging growth cli;inges o f  the face during adolesceiice. 

:I) Case V 7 7  representing an average growth pattern. 
11) Case V 301 bhowing marked protrusion with age of tlic lower jaw in 

relation to  tlie upper. 
c )  Case V 177 showing mnrked retrurion of tlie lower jam with age i n  rc1:i- 

tion to tlic upper. 
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Fig. 6. Age dwclopment of facial progoathy, illustrated by the ellipsoid 
distribution of maxillary prognathism in relation to mandibular at the twtr 
age levels, 12 and 20 years. The orthogonal regression is denoted by b'lr 

and b l p o .  

be noted in this connection that neither the age changes in the 
various facial angles of prognathy nor the sagittnl jaw rel. '1 1' ion 
show any statistical evidence of a significant relation with the 
type of sagittal occlusion present a t  the 12-year stage, neither 
when the sagittal occlusion is expressed in terms of overjet or 
iiiolar occlusion ( r  = 0.0 in both cases). 

The development of the facial prognathy :ind the siigittal jaw 
relation during adolescense therefore appears to be independent 
of the sagittal occlusal type found at  the 12-year stage. 

It is interesting, however, t o  analyse the proportionality be- 
tween n1:isillary and iiiandibular facial prognathy for the two 
ages (Fig. 6 ) .  This relation is expressed for each age in teriiis 



of the ellipsoidnl areas of distribution. In  the case of the 12-year 
stage the orthogond coefficient of regression b112 i s  found to be 
1 .O, which inems that the slope of the major axis of the ellipse 
is 4.5". Hence the sagittal j aw relation is on the whole the same, 
irrespective of the degree of  fncial prognnthy. 

Because the st:md:ird devintion of the ninnclihular prognathy 
incre:ises with age in rel:ttion to that of the inaxi1l:iry prognathy, 
the distribution ellipse for the 20-year stage will he rotated in  
re1:ition to the ellil)se for the 1 2-year stage. The orthogonal 
coefficient of regression h l z , ,  in the letter case is 0.89, :tnd signi- 
iicantlg less thun unity. This implies that the sagittal jaw rela- 
tion in 1 2-year olds is independent of the facial prognathy. 
1vhere:ts in adults it varies with the degree of facial prognathy. 
In adults, therefore, the protrudence of the imndible becomes 
1,roI)ortion:itely greater in relation to the innsilla with increased 
total fncial 1)rogn:ithy. In other \vords, the s:igitt:il jaw relation 
alters with age in this respect. 

However, the facial :ingles of progn:ithy express only the shape 
of the f:ici:il profile in relation to the brain case. In order to 
fully appreciate the deuelopmental sngittnl variations in the upper 
faci:il structure and in the mandible, it is necessary to annlyse 
the internal age ch:inges which occur in the facial structure. 
iI,indagdrtl 1953; Bjijrk 1954).  

The variation in the s:igittnl jaw relation heing of  pnrticulnr 
interest, both from a clinical point of view and for the purpose 
of understanding the manner in which malocclusion arises, an 
alternative niethod of registration is given, which is based on 
linear iiieasurenients and hence on absolute size. In rows 18 
and 20 in Table I are entered the lengthr of the f:icial r d i i ,  
ine:isured frooi :trtirul:tre to the niaxill:i inr-ss) :ind to the 
chin point (ar-pgnl. 

The age variation of the radii provides the s:inie inforiiintion 
: IS the angles of prognathy referred to above. Regression cal- 
culations for b,, ,? show that the size a t  12 years does not give 
any information of the inagnitude of the linear growth incre- 
ment that occurs up to adult age. The sanie also applies t o  the 
length of the niaxill:i, row 21, and its protrusion a s  inensured 
froin its dorwl contour, normal to NSP (pin to NSI'), row 22. 
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Fig. 7 .  Age development of facial length, illustrated hy the ellipsoid distribu- 
tion of the upper facial length in  relation to  the lower at 12 and at 20 years. 
‘ h e  orthogonal regression i s  indicated J)y bllr and W g o .  l’lie average propor- 
tion is cspressed hy the index of the upper facial length in per cent of thc 

lower and denoted by i . 2  and i20. 

The proportions of the upper and lower facial length arc 
illustrated in Fig. 7, which shows the el1ipsoOid:il areas of di- 
stribution for the two age levels. 

Calculations based on linear measurements do provide :I 

certain amount of information additional to that deducted froin 
the analysis of the shape. It will be seen froin Fig. 7 that  the 
orthogonal regression (bllz and b’ru) do not coincide with thc 
index lines (i12 and izo) which express the average propor- 
tionality. This illustrates the fact that the proportion depends 
on the absolute size. This condition applies to hoth age groups. 

As regards development in  length of the face it is appropriate 
to point out here that it does not appear to he related to the 
occlusion type either. No interconnection has  been found he- 
tween age changes in  the sagittal jaw relation, expressed in terms 
of linear differential facial length (row 0 in  Table I )  and the 



sagittal occlusion type at the age of 12, whether the latter is 
expressed as overjet or a s  iiiolar occlusion ( r  = 0.0). 

Alternative methods of registering the sagittal jaw relntion 
:ire found to give the same result, whether they are  based 011 

variations in shape or variations in ahsolute size. Thus the age 
change in the sagittal j aw relation, expressed by the quotient 
sD /sI2, :mounts to the sanie for both methods. Tlie correlation 
hetween inaxillary and iiiaiidibular prognathy is also the saiiie 
as the correlation between the lengths of the upper and lower 
jaws (Figs. 6 and 7 ) .  Both methods have heen eniployed in the 
following :inulysis of the relation between the five coinponents. 

A lueolnr p o ~ ~ ~ t ~ t l i i ~ :  In the upper jaw the alveolar prognatliy 
is n1e:isured in  terins of the angle pr-n-ss, while i n  the lower 
jaw it is expressed partly by the angle id-n-pg and partly by the 
chin angle CL/ML. 

The average age change in  the alveolar prognathy of the 
iiiaxilla is insignificant, whereas in  the inandible it shows :i 

tendency to diminish, which is in agreement with the conclusion 
arrived :it earlier. The variation found for the ages of 12 as well 
:IS of 20 is higger in the mandible than in the maxilla. Individual 
age changes :ire found l o  occur in either direction :ind these are  
also greater in  the mandible (s,,) . Hence the alveolar prognathg 
varies inore in  the lower jaw, in all respects. 

Age changes in alveolar prognathy, expressed by the quotient 
S I ) / S I ~  are extremely great. In  the case of the angle pr-n-ss it is 
found to he 0.88 :und for the mgle  id-n-pg 0.71. This means that 
the age changes aiiiount to between 70 and 90 per cent of the 
variation in shape at the age of 12, and indicates that  the develop- 
ment of the alveolar arches does not depend merely on the 
general variation in  growth which characterises the cranial 
development a s  a whole, but in addition exhibits a pronounced 
modification of the shape during the growth period in question, 
affected by the foriiiative influence exerted by the muscular 
function of the lips and tongue or by mine extraneous factor. 

The coefficient of regression for the maxillary alveolar pro- 
gnathy at the age of 20 in  relation to the corresponding value :it 
the age of 12 de\Tiates significantly from unity (h20,12 = 0.71).  

Pronounced alveolar prognathy in the upper jaw a t  the age 
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of 12 will therefore be found, on : i n  :werage, to diininish in tiiiie, 
whereas if the degree of :ilveolnr prognathg is small :in increase 
will occur. I t  will he seen froin this !hat the general tendency 
in  the case of wide devi:itions in either directinn is towards :I 

co1iipens;iting developnient. This modification in shape during 
the developnientnl period, which shows great individwil wr in -  
tions, shall be discussed later on. 

1nri.snZ intl inntion: 'Hie inclination of  the incisors h:is been 
determined both in relation to the occlusal line and to the base 
of  each jaw. The variation in inclination for both age groups 
(s1.~ and sig)  is found to be wider than for any other coniponents 
of the bite studied. As both the occlusal line and the lines re- 
presenting the jaw bases alter position with age it has been found 
practical to  employ hoth inethods of registration. The wriations 
show a definite hut slight tendency to increase with age. 

The nuerage age chnnge in the inc lh i t ion  of  the incisors 
(M,) in the inaterial dealt with in the present investigation w i s  

found to  be coniparatiwly insignificant, with :I tendency for 
the angle formed hy 1ongitudin;il axes of the upper and lo\ver 
incisors to widen with age (row 1 5 ) .  

Individual age changes are known to  occur in either direction 
( S c h n e f / c r  1848; Ujiirk 1951 ) .  The range of vnri:ition for these 
individual age changes ( s,) ) is reinarkably wide and, expressed 
in t e r m  of the quntient sII/sld, ;iniounts to about 80 per rent of' 
the variation range at  the age of 12. 

The shiipe of the dental arches, in siniiliirity with that of the 
:ilveol:ir iirches, is inti1n:itely dependent on the formative in- 
fluence of functional forces :ictire during the growth period, the 
effect of which is a inore or les$ strongly pronounced 1noc1ific:l- 
Lion in shape occurring with age. This is ;I circuii1st:ince which 
is reflected in the distribution of the age changes (see Fig. 8) .  
The coefficients of regression hru/blr for the age changes of both 
upper and lower incisors deviate significantly froiii unity. This 
iiieans, in other words, that  incisors with :I pronounced inclina- 
tion, f:icial or oral,  show ;I innrlted tendency to  straighten during 
the developinental period, and individual age changes in the in- 
clination of the incisors occur in hoth a compensatory and :I 

(1 y s pl :i s t i c tl i r ec t i o 11 . 



(X)-VAHIATION OF THE COMPONEN'I'S 

('rabies 11 a ~ ~ d  I I I )  

Comprnsriforg and dysplastic riririntions: Age changes in the 
sagittal jaw relation are accompanied hy secondary changes of 
a compensatory nature in the alveolar and dental arches. This 
appears to be the result of pressure exerted by the lips and 
tongue, which tends to maintain the bite form, while develop- 
ment is causing a sagittal displaceinent between the upper and 
lower jaw. By correlative calculations between the age changes 
of the five components it is possible to obtain some indication 
of the average effectiveness of this conipensatory influence. In 
certain cases, however, the dysfunction of the lips and tongue 
have the effect of inhibiting the compensatory changes, wholly 
or partially. This is therefore one of the factors which reduces 
the correlation. 

Table I1 

Intercorrelations of age changes from 12 to 20 years of the five components (rU). 

v l  
I - -. I 1  1 111 1 IV 

~~ 

I 
~ Components 1 - - 

1 CL/ML 1 ILJOL 1 ILJOL 1 ss-n-pg 

I pr-n-ss 0.10 0.10 1 - 0 . 1 1  -0 .34** 1 
I 

-0.08 ' -032** 0.39** ' 
0.04 0.11 . 

II,,/NL -0 239* 

11 CL/ML I -- I 
1 IV ILJOL -0 34** 

- - - 0.34"* 1 I 
~ - - , I L i / M L  I 

Table I11 

Intercorrelations between the five components at 20 years of age (r2J. 

I1 111 I v V I 

I Components ~ - 

1 CL'ML ILJOL I L ~ / O L  , ss-n pg I -- 
1 I pr-n-ss 0.10 ~ -0.34** , -0.15* -0.28** 
I 11 CL/ML - I -0.23** -0.53** 0 6 l * *  

- I -  

- - 0.23** 0.0 
I 

- -0.53** 
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The tlysluiiction of tlie l i i) \  :ind tongue in wrioiis fuiiction:il 
connections, special hahits such :IS lip biting, thuinh sucking, 
etc., 1i:i~e long been considered :is modifying factors in influenc- 
ing the s1i:ipe of the bite (12i.r 1947 -48; Strrtng 1950) .  1)ysplnstic 
modifications of this kind may on the whole be expected to  
appear independently of  sl<elet:il age changes and not to affect 
the tlevelopiiient of the h s a l  jaw arches appreciably. Here the 
intercorrelation between the various cotiiponents of the bite 
would also serve to indicate the extent of the modifications 
provided that the coiiipensalory \ ~ r i a t i o n  could he excluded. 

ln tercoi*rdnf ion:  Coinpensatorg and dysp1:tstic v:iri:itions tend, 
iiiore or less, to cancel each other out with age, which greatly 
conip1ic:ttes any study of the development of the bite. A signi- 
ficant correlation between the age changes of two hite co111- 

ponents may be interpreted :is :I preponderance of either the 
con1 pen sat  or y or d y spl :i s t ic c hail ge s, according to the direction 
indicated by the correlotion. Absence of any correlation iiiiplies 
:tpproxiinnte equ:ility of the cotupensatory :tnd dysplastic f:ictors 
:tiid that hence, on :in average, they have cancelled out. The 
intercorrelations of age changes of the five components (1-1)) 

are given in Table 11. Taking the age changes in the sagittal ,jaw 
relation, the fifth component, a s  :I st:trting point it will he found 
that compensatory changes iu the bite occur in the a1veol:ir and 
dental :irches in hoth jaws. The niore the iiiandihle becomes 
retruded with age in re1:ition to the maxilla, the lesser becoines 
the :ilveol:ir prognathy in the upper jaw (I.,= --0.349:2k) and the 
greater the :ilveolur progiiathy in the innndible ( rD = 0.39*"). 
'I'his is :iccoiiip;inied hy devi:ition in oral direction of the upper 
incisors ( I',) = ~ 0.23"" :ind by ;I fuci:tl inclination of the lower 
incisors ( rl)  = 0.342*2t) :IS measured to  the j:tw h s e s .  Any change 
of the s:igitt:il jaw re1:ition in the opposite direction, i.e. towards 
increased protrusion o f  l h e  iiiandihle relative to the upper j a v ,  
results in coiiipensatory clinnges opposite to those described here. 

It will be seen from the :tbove that tlie coinpensatory modi- 
fications within the alveolar :ind dental arches are more pro- 
nounced than the dysplnstic changes and that they :ire somewhat 
gre:iter in the itiandible. 

I t  is evident therefore, that the compensatory dento-alveolar 
changes predoiiii n:i t e du  ring adolescence. The w i  ri a t ion s in the 



dento-alveol:~r co~npone~i t s  which occur nt :ltlult ;IS" t rz0, T;tl)le 
111) are thus found to be mainly of :I wiiipensatory nntiire. 
Retrutled position of the ni:indiblc i n  re1:ltion to the tnnxill:i in 
;~dul t s  is :iccoinpanied hy pronounced alveolur prognathy of the 
irinntiible :rnd facial inclined tu:mtil)ul:tr incisors, whereas thr. 
in:ixillary alveol;tr prognathy is somewh:it reduced. The variation 
found in the inclination of the maxillary incisors depends about 
ecpilly on compensatory and dysplnstic factors a t  this age. This 
is in accordance with :I previous report from this study. 

?'he combination of coiiipensatory m d  tlysplastic inodifica- 
tions of the bite varies with the individii:d, a n d  a study of the 
individual growth pattern will provide the desired inforinution 
about which factors are predoininant in any given case, cf. Fig. 9. 
It is also evident front what has been said above that :my 
:in:ilysis o f  the effect on the tooth position o f  the dysfunction 
of lips and tongue, and the influence of individual habits such 
:IS thumb sucking, etc., iiiust be carried with due regard to the 
concurrent changes of :i compensatory nature, resulting from 
Ihe growth changes of the jaw structure. 

IIEIATION TO OVElLJEI' 

ITahle I V )  

Age changes in the sagittal jaw relation, the fifth component, 
is of great iniportance in the development of the sagittal occlu- 
sion (Bjiirk 1947, 1953 a ) .  However, the displacement in occlu- 
sion that results froin this is not proportional to the displace- 
iiient of the jaws, it is considerably snialler. This is explained 
by the compensatory changes in incisal inclination or alveolar 
prognathy in either or both jaws with age, a s  discussed above. 

The compensatory iiiechanisiii is thus to reduce the correla- 
tion between the age changes in  sagittal jaw relation and the 
age changes in overjet (rD = 0.25"*, row 8, Table 11'). The 
iiiiportance of the coiiipensatory effect in this connection lilay 
be demonstrated by calculating the partial correlation, eliininat- 
ing the age changes in the incisal inclinations in both jaws, by 
which calculation the correlation increases (rD = 0.38"*). 

The mutual correlation between the age changes in  overjet 
:rnd the age c h s n p s  in incisid inc1in:ition i 4  lower hut never- 
theless signific:int. 'I'he c.:ilcti[:itions arc for the i11)l~'r inc-isor4 



r,) =--U.1WC", row 4, and for the lower rD = 0.20*", row 6, a s  
ineasured to the occlii5al line. If the variation with age in  sagittal 
jaw relation and inclination of the incisors in the opposite ja- 
is eliminated by partial correlation calculation the figures in- 
crease ( r = - 0.2X"f: and r ,, = 0.35**, respectively). These cal- 
culations also serve to illustrate the importance of the com- 
pensatory changes for the development of the occlusion. 

In w quantitative sense, therefore, the changes in  sagittal jaw 
relation, which occur during adolescence, exercise greater in- 
fluence 011 the developinent of overjet than do the dysplastic 
changes within the ;ilveolar and dental arches. The developnienl 
of the four bite coniponents, with reference to  the effect of 
overjet, during the growth period 12 to 20 ye:irs is readily 
discernable froni the correlation calculations, which will be found 
in T:ible IY. 

Table IV 
Correlations between overjet aiid alternative determinations of the fix e com- 
ponents, calculated on t he  12 years of age level (rI2), at 20 years (r2"), and be- 
tween age changes in ovcrjet in relation to age changes of the components ( r ~ ) .  

_ _  -~ - -- ~~ 

1 2 3 i 
r12 rw Tn 

~~ __ ~ c 0 111 p 0 I1 e 11 t s 
I I - 

I Alveolar prognathy, upper : 

I 1  Alvcolur prvgnalhy,  lower:  

I 

I 

i 2. CIA/MIA .............................. 
i 3. id-ii-pg .............................. 

111 Incisal inclincition, upper: 
4. IL, /0IA.  ............................. ~ 

5. I LJN 1, 

1V Incistrl inclination, lowcr: 
.............................. 

6. I Li/OL . . . . . . . . . . . . . . . .  

V Sagittal j a w  relotion: 

I 

1 
7. ILJML . . . . . . . . . . . . . . . .  

8.  ss-11-pg.. ............................ 
9. (ar-pgn)-~ar-ss). . . . . . . . . . . . . . . . . .  ~ 

Sagittal upicnl base relation: ~ 

10. ss-n-sin .......................... , )  

11. 0L/ss-s111 . . . . . . . . .  
i 

~- 

I 

0.07 

0 03 
-0.09 

I 

-E* ~ 

-0 03 
0 06 

0.46** 
-0.45" 

0.58** 
-0.56** 
-0.02" 

0.09 

0.17** 
0.03 

-0.05 
- 0.05 

-0.16* 
0 . 2 1 ~ ~  

0.47** 
-0.53*" 

0.59" 
--0.0 1 * * 
-0.62" 

0 0  

- 0.04 
-0.09 

-0.18** 
0.06 

0.20** 
-0.15" 

0.25** 
-0.38** 

0.35** 
-0.22** 
-0.42** 
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J .̂  
3 



G. spacing of the teeth (D,) ' -0.06 
i 

A s  discussed above, correlative studies of dental arch develop- 
ment are  of limited value due to the interaction of dysplastic 
and coiiipensatory modelling of the dento-alveo1:ir arches in :I] I 
dimensions. In Table IT :i correlation table is given of the associa- 
tion hetween sagittal jaw relation and dental arch form on one 
hand, (column l ) ,  and between overjet and dentd  arch forin 
on the other, (column 2 ) .  Significant relations are a s  can be 
seen nearly absent. 

The interpretation of these findings may be, RS discussed 
above, that compensatory and dysplastic development are equal, 
reducing the correlation to zero. A better understanding of this 
problem should naturally require an analysis of the individual 
tievelopiiient : I S  related to the :ictu:il skeletal growth pi t tern and 
the function of the soft tisrues. 

-0.20*+ 
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i I V  Incisal inclinution, lower:  
lLi/OL and IIAi/ML ...... 

CLINICAL DIAGNOSIS 
(Table \'I)  

According to the classification used, the variation in overjel 
is analysed a s  related to five factors, four dento-alveo1:ir and 
one facial, each of which can he expressed in  terms of a three- 
point scale (Fig. 1 ) .  This makes a total of 3 5  = 243 coiiihinations 
in the developinent of the overjet, all theoretic:illy possible. This 
systeiii is terined the conibination iiiethod of analysis, and the 
section discussed here the wriat ion in  sagittal occlusion of the 
second order. It iiiiry be concluded that the fifth factor, the sagittal 
jaw relation, varies with age irrespective of the individual coin- 
bination of the dento-alveolar components. The developinent of  
the four dento-al\.eol:tr components, however, is strongly tle- 
pendent on the developiiient of the sagittal jaw relation. 

Table VI 
Corrclations between alternative determinations of 

the components at 20 years of age. 
~- ~ _ _  

C o m p o n  e 11 t s r?O 1 
I 

0.05 ' 

0.84** 
0.07 

-0.84** 

- 0.76**  

- 0.65 * * 

-0.75'* 
-0.71'* 

The iiiethod serves a dual purpose: it is used for describing 
the shape of the bite, morphologicnl nnrrlysis, and for describing 
the growth changes in the bite or changes hrought about by 
or t hodo n t ic t re9 t iiie nl , growth ct n uly sis . 



For purposes of clinical use the five coniponents iiiwy be ex- 
pressed in teritis of several altern;itive tieterininntions and the 
values obtained will depend upon factors such :is stage of de- 
velopinent, ;inoiii:iloiis position of indi\.idunl teeth, jam defor- 
mities, etc. 

In order to Set an idea of the reliability 01 the alternative 
expressions used for the coiiiponents the different itiethods have 
been intercorrelated, Table YI.  It appears fro in  this table that 
all the different iiiethods discussed dmve  serve the p u r p s e  
equally well. 

In the s:iine tahle is included i i i i  analysis of the registration 
of the degree o f  tooth spacing :IS ; i n  alternative registration to 
:ilveolar prognnthy. Honever, no ;issoci:ition NYIS found. For 
clinical andysis  of the bite f o r m  :it :I certain :tge, i.e. fro111 ;I 

purely iiiorphological point of view, the degree of spacing of 
the teeth inay he used :ilternative to the registration of the 
alveolar prognathy despite the fact oi luck of association. The 
degree of spacing provides ;I direct clinical indication of the 
extent to which the :ilveol:ir prognathg i i iwy  be expcted  to 

ch:iiige due lo frontal expansion of the dental :irch or r e t ru~ ion  
with or without extraction of teeth. 

From :I clinical point of view the registration of the apical 
base relation has coiiie into widespread use in recent years. 
Owing to dysplastic and conipensatory niodifications in alveolar 
arch forni, the apical base section will follow :I different 1':ittern 
of development than the sagittal jaw relation. This differenti:iI 
developiiient is of iiiiportance in growth analysis. The functional 
influence on the apical base zone is clearly visible in inany of 
the statistical data. In two of the three iiiethods which have been 
used for deteriiiining apical base relation (Nr : 10---12, Table I ) 
the regression of the value at 20 for a given vulue :it 12 years 
shows a coefficient (b,,,,,), which differs notably from 1 .O. 
A s  discussed above, this will be taken a s  : i n  expression o f  a 
functional modelling. 

The value of hioiiietric:iI niethods in clinical diagnosis depends 
entirely on the user's appreciation of the liiiiitations inherent 
in  the method. Cephulometric iiiethods of  an:ilysis, especially 
growth aniilysis, can he extremely wiliial~le, hiit presuppose :I 

!borough knowledge of noriii:il mid moiiialoiis growth and de- 



\~elopiiient and how to interpret bioinetric:il methods. Failing 
this, such methods i m i y  prove difficult to understand and may 
even he inisleading. 

s “XI M.4 11T 

Growth and developiiient brings with it appreciable changes 
in the occlusion of  the teeth. I n  order to obtain some insight 
into the inechanisin underlying the developnients of the overjet, 
the c1u:intitative effect of the various factors and their develop- 
iiien t:il int e r x t  ion h:i ve been aixilysed by stat istical met hods. 
The iii:iteri:il studied for this investigation coiiiprised ceph:ilo- 
itietric x-ray me:isitreiiieiits made on a rmdoni  s:imple of 213 
Swedish boys, followed froin the age o f  12 to 20. 

‘I’he conclusions  nay be suinni:irized briefly :IS folio 

1 .  ‘I’he developinent o f  the overjet inay be :in;ilysed in respect 
o f  four dento-ulveolnr coinponents and one facial coiiiponent. 
The dento-:ilveol:ir components are ( 1 and 2 ) the development 
o f  the :ilveol:ir prognathy in each jaw, :tnd ( 3  and 4 )  the age 
changes in the incisel inclination in each jaw. The facial coin- 
ponent ( 5 )  is represented by age changes in the sagittal ,jaw 
relation (cf .  Fig. 1 ) .  

2. Individual vnriations occurring with age in the facial coni- 
ponent is proportionnl to  the individual age variation in th,. 
f:tcial structure and cranial base as :I whole and is denoted 
the general age variation. A s  a result of the foriiiative influence 
of the functional factors, the dento-alveolar components exhibit 
:in individual age variation considerably in excess of the general 
age variation and which is denoted a modification in  shape. This 
wri:ition is both of a dyspl:rstic and conipensiitory nature. 

3. The development of  the facial coinponent appears to be 
independent of the development of the dento-alveolar conipo- 
nents. The latter are in their turn intiiiiately dependent on the 
development of the f:icial component, the sagittal jaw relation. 

4. The modification occurring in the dento-alveolar compo- 
nents owing to adolescent developitieiit is mainly of :I corn- 
pensatory nature. 

3. Intelcoi.i~el:rtioii of‘ the alternatiw registrations of‘ tlifferenl 
c .o ir i l~oi ienl \  intiir:ilcs th:il t)ioinelric:il i i i e lhods  iii:iy l)r r x p ~ ~ l e t l  



to reveal to :I large extent, allhough not fully, the interdei)endencc 
in development or to serve :IS :i morphological description of :I 

specific rase. 
6. The use of orthogonal regression has been deliionstrated 

:is a coinpleiiient to the index method in the study of propor- 
tionality. 

ZUSAMbIENFASSI'N(i 

ADOLESCENTE ALTERSVERANDERUNGEN DER SAGITTALEN KIEFER 
RELATION, DER ALVEOLARE PROGNATHIE UND DEK 

INKLINATION DER INCISIVEN 

Wachstuin und Entwicltlung fiihren ganz hedeutende Ver- 
iinderungen der Okklusion der Zahne init. Uin ein gewisses 
Versthndnis des Entwicltlun~s~iiechanisi~~us des horizontalcn 
tjherbisses zu erreichen, ist die quantitative \\Tirkung der vei - 
schiedenen Faktoren und ihre M'echselwirkung wahrend der 
En t w ic k 1 u n g hei Hi 1 f e statist i sc h er Met h ode n :in a l y sie r t worde t i .  

I)as Material dieser Untersuchung uinf:tsst Rlessungen cep1i:ilo- 
iiietrischer 1~rofilroentgenaufn:thiiien yon einer willtiirlichen 
Auswahl 243 schwedischer Knahen, deren IJntersuchungen iiii 
Alter von 12 .Jahren hegonnen und hei 20 .J:ihren :ihgeschloss:n 
wer den. 

Die Konklusionen kiinnen folgenderweise Iturz ausgedrhkt  
werden : 

1 .  Die Entwicltlung des horisont:ilen uherhisses ltann heziig- 
lich vier dento-alveolare Koniponenten und eines facialen Konipn- 
nentes molysiert werden. Die dento-alveolaren Koniponenten sind 

1--2 ) die Entwicklung der :ilveolaren Prognathie der 11eiden 
Kiefer und ( :3-4 ) die Altersveranderungeti der Inklination der 
Tncisiven, auch tler heiden Kiefer. Die Altersverdnderungen (lei. 
wgittalen Relation der Kiefer ist der f:ici:ile Koinponent ( .5 ) 

( siehe Fig. 1 1. 
2. Individuelle Variationen tles f:ici:ilen Koniponentes, die init 

dein Alter eintreten, sind niit der individuellen Altersvariationen 
der facialen Struktur und der den hasis cranii iin grossen und 
ganzen proportional und werden "die nllgeineine A1tersv:iri:i- 
tion" genannt. Wegen des foringestaltenden Einflusses der funk- 
tionellen Faktoren zeigen die dento-alveolaren Koniponenten 
eine individnelle A1tersvitri:ttion. die hedeutend iiiehi- :iusge- 



sprochen is1 als die generelle Altersvariation. Diese \'ari:ition 
wird "Modifik:ition der Forin" genannt. 1)iese \'ariation ist so- 

wohl von einer dpsplastisclien uls :iuch w n  einer konipensato- 
rischen Art. 

3. Die Entwiclilung des facinlen Koiiiponentes scheint von der 
Entwicklung der dento-alveolaren Komponetiten unahhaiigig ZLI 

sein. Ihrerseits sind diese Romponenten \'on den1 facinlen Koni- 
ponent, der sagittalen Relation der Kiefer, iihhiingig. 

4. Die Motlifikation der dento-nlveoliiren Komponenten, die 
wegen der adolescenten Entwicltlung eintreten, ist hauptsiichlich 
von 1< o iii pen s:i t o ri scher Art. 

5. Die Interkorrelation der :ilternativen Hegistrierungeii der 
verschiedenen Komponente zeigen, dass es miiglich ist, die Ent- 
wicklung obwohl nicht vollstandig, so doch ini weiten Umfang, 
mit Hilfe hiometrischer Methoden ltl:irzulegen, und dnss die 
Methode ~ L I  niorphologischer Reschreibung eines speziellen Falles 
angewaiiiit werden kann. 

K Der Gehrauch orthogonaler Regression ist als I<oinplenienl 
zur Index-Methode iiii Studium der Proportionalitat tlemonstriert 
word en. 

I i  BS u M B 

CHANGE MENT ADOLESCENT SUIVANT CAGE DES RELATIOR'S 
SAGITTALES DES MAXILLES DE LA PROGNATHIE ALVEOLAIRE 

ET DE L'INCLINATION INCISALLE 

I,a croissance et le dbveloppenient, :riiiCnent des inodificatioiis 
:issez prononcbes clans I'occlusion des dents. 

Dans le hut d'obtenir une idbe exacte du m6canisme du d h e -  
loppenient d'overjet, les Cffets cpitintitatifs des diffPrents fac- 
teurs et leur interaction Pvolution ont P t P  :in:ilyst!e par ties 

I  11 dt  hodes st  n t i st i clues. 
I,e ulatPriel de cette annlyse coinprend: des mensurations de 

ti.li.rndios cPphnlometriques de 243 SuCdois ni5le, non choisis, 
depuis l'iige de 12 tins jusqu'h 20 :ins. 

1,es conclusions peuvent &tre rCsuiiiPes de rette rii:Inibrc : 
1 .  Le ddveloppement d'overjet peut-ttre annlysi. en consider:int 

4 constituants nlvdolo-dentaires et un  constituant facial. Les 
constituants :ilvhlo-dentnires 1-2) indiquent le ddveloppe- 
inen1 d'une prognathie alvPolarie des deux niaxill:tires, et ( :3-4 



1 e s i nodi fica t ion s su iwi n t I ’ Age d e 1 ’in cl i ria ti on tl e s in c i s i w  s &in s 
les deux inaxillaires. Le constituant facial est repr6seiitC p:ir les 
iiiodifications suivant 1’Qe de la relation sagittale des deux 
iiiaxilluires. 

2. Les vnriations individuelles suivant 1’Age dnns le constituant 
facial, sont proport ionelles aux niodifications suivant I’Age des 
structures f:iciales e l  de la h:ise cranienne, el sont appelies la 
variation gbnfrale suivnnt 1’Age. 

Comme risultat de l’influence formatrice cies facteurs fonc- 
tionnels, les constituants alvbolo-dentaires niontrent une varia- 
tion individuelle suivnnt 1’ Age, heaucoup plus prononcie clue 1:i 
variation giinbrale suivant ]’Age. Cette variation est appelPe In 
iiiodification de forine et est d’une nature dysplastique et coin- 
pen sa trice. 

3. I,e dbveloppenient du constituant fwcial parait Ctre indP- 
pendant du dfreloppeinent des constituants alvbolo-dentaires, 
tandis clue les constituants alv~olo-dent:iires soiit de leur cot6 
intiinenlent dCpendnnts au d6veloppeinent du constituant f:icial, 
la relation sagittale des niaxillaires. 

4. La modification c p i  se prCsentC dans les constituants alvlolo- 
dentaires dii au  dPveloppement de l’ndolescence est en gfn i ra l  
d’une nature coinpensatrice. 

5 .  L’intercorrblation des enregistreinents :tltern:itifs des con- 
stituants differents indiyuent que In ni6thode hionibtricpe peut 
Ctre appliquiie, jusqii’A en certain point, A rPvPler I’interdkpen- 
dance du d6veloppeinent et serrir la description iiiorphologique 
d’un c:is spfcial. 

6. L’emploi de 1:i regression orthogonale :I k t P  dbniontri. coniiiie 
un inoyen coiiiplbnientaire B 1:1 niethode d’indeu d:rns I’6tuda 
de la proportionalitP. 
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