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This article consists in the iiiain of :in extract froiii R paper 
puhlished in 1943 i n  Swedish, supplemented by a survey of the 
subsequent literature on the subject. 

SI'IIVEY OF 'f'HlS L I ' ~ E l i A ' ~ L ~ I t l <  

It would appear that the first to devote attention to the pro- 
hlem of the significance o f  the interinaxillary tooth width ratio 
in occlusion W ~ I S  Yozing (1923).  In two cases having normal 
occlusion and different degrees o f  overbite he iiieasiired the 
widths of the 11 -1'2 in both jaws. In one case - distinguished 
by edge-to-edge occlusion - the difference between the sums of  
the tooth widths in the niaxilla and the mandible was 0.43 inches 
(= 10.9 i i i in )  while in the other case, with orerhite, the figure 
was 0.67 inches (== 17.0 1~111). 

, 4 .  ,If. Sclimnrz, 1929 ( 2  cases) and iIfn!ycri (75 left or right 
sides) h:ire found indications that where the upper deciduous 
leeth are  s ind l  compared with the lower there is :I tendency 
towirds 1)ost-norinal position of  the perninnent first ~nolnrs .  

The Lirx brothers (1930) ,  Rit ter  (1933) ,  ScipeZ (1946) and 
Selmer-Olscn (1949) have investigated the upper and lower tooth 
widths : ~ n d  found :I fairly innrked correlation. For the Ml--Mi 

suiiis R i t f e r  oht:iined :I coefficient of I' = 0.67 I 0.05 for 100 
cases designated a s  noriii:il, :ind r = 0.82 L 0.03 for 100 cases 
of malocclusion. Seipcl  found for 365 unselectetl cases a strong 



correlation between upper ;ind lower tooth width s u i i i ~  of the 
I1-I-’y ( r  = + 0 . 7 7  % 0.021).  He has :ilso given meail ratios 
between the upper and lower teeth for  various tooth grotips and 
for the Mz-M? suiii. For the permnnent teeth he obtained the 
values: 

I,, ? =  1.33,(:=1.14, 1 ’ , + 2 = 0 , 9 i ,  i\I1+2=0.95: total 1.06. 

Tonn ( 1937 ) investigated the in teriiinxillarg tooth width ratio 
in 50 cases with anatoiiiically correct occliisioii and in 20 cnses 
that seemed to he characterized by dishariiiony in tooth width. 
A statistical analysis of the norin:il iiinteri:il give$ the following 
inean values and dispersion : 

l l e a n  Sfaiitl:ird tie\ i a t i o r l  

1, (lower to tipper) 0.74 0.024 c ( ” ’. ” ) 0.87 0.038 
P l + ~  (upper to lower) 0.96 0.021 
M, ( ” ” ’ ) 0.92 0.030 
Total (lower to upper) 0.93 0.018 

Of the 20 cases of nialocclusioii 8 had inter i i ixdlary tooth 
width ratios that fell outside the range 

iiie:in k 3 x standard devi:ition. 

Of these, ti presented ahnoriiial incisor ratios :ind 2 :ihnoriiial 

preiiiolar ratios. In  5 of the fornier cases the iiinxil1:iry teeth, 
and in the sixth the iiiaiidihular teeth, were nbnoriiiully l:irge, 
while the two latter had :ihnoriii:illy large iiiaxillary teeth i n  
re1:rtion to the iii:indibul:ir. 

G .  Kiirbitr ( 1940) exainined wiiie 100 tlentitioiis with :ilia- 
loiiiicwllg correct occlusion. He st:ites that the difference ( i ipp~i ‘  
incisors + canines) -- (lower incisor + c:inines + ’/is first pre- 
iiiolars) should be hetween 0 and 4 111111, corresponding to :in 
overbite of 0 3.5 111111. He found a difference of - 3.3 i i i i i i  in one 
case and, a t  the opposite extreme, + 8 111111 in mother .  

Naff (1949) calculated arithiiietically the degree of overbite 
(expressed :is :i percentage of  the lower iiiedi:il incisors covered 
by the uppers -- seen from the front) ,  that corresponded to  
different ratios between the upper ~ i t l  lower :interiors (1, + I?  
-t C ) .  He obtained the following values: 



Tooth width ratio: 1.10 1.20 1.30 1.40 1.55 
Overbite 0 20 04 35 "/o 55 %I 100 %J 

Stendmnn (1949) defines the relation of the upper to the lower 
teeth a s  a difference between ( I )  the anterior tooth-widths in 
the lower jaw (I, + 12 + C)  and (2)  the tooth-widths in ;I cor- 
responding segment in the upper jaw (1,  +I2 + C ) .  To coin- 
pensate for the labio-lingual thickness he adds to ( 1 )  one-half 
the Iabio-lingual thickness of the lower lateral incisor a t  the 
incisal third and substracts from (2 )  one-half the labio-lingual 
thickness of the upper central at the incisal third. Steadinan 
states that if the difference between (1) and ( 2 )  is -- 2 inn1 and 
the cuspids are in good class T relationship, ;in end-to-end bite 
will result while + 2 nini will l)roduce excessive overjet. 

THE PRESENT IN~'ES'I'IG.4'I*ION 

The best material for an  investigation of tooth widths in living 
subjects would be provided by continuous observation of the 
developinent of the dentition and occlusion of a sufficiently large 
nuinher of sub,jects. The widths could then be niensured :IS soon 
a s  they had erupted far enough. The teeth that are not ineasure- 
:Me would then be limited to those that are  retained or were, 
before they were sufficiently erupted, so badly dam:iged that the 
required ine:isurmient could not be performed (enamel hypo- 
plasias, caries, traumat:i). The period of observation for such :I 

procedure would inevitably be very long. If all the permanent 
teeth froin the 11 to MI were to he measured, each subject would 
have to  he observed froiii the age of 6 or 7 to  13 or 14 years. 

I t  is generally impossible to iiieasure the width of the MI be- 
fore the eruption of the Me, ;IS the gingiva covers too niurh of the 
distal surface. For the same reason the M 3  must erupt before the 
Mz is accessible. Moreover, in  such study group a fairly large 
number of the MI and MP would not be nieasurable on account 
of destruction of the mesial surfaces by caries before the teeth 
had erupted far enough. 

The most suitable time for a n  exainination a t  :I definite age is 
obviously when there is the greatest number of iiieasurable teeth 
present. A t  lower and higher ages the nuiiiher is snialler oii 

:lcc*oiint of inco~iiplete eruption : i d  carious lesions. A t  the age 



of  1 3  14 y e ~ s  the (;, 1’2 nntl M r  have generally just erupted ant1 
the 11, I r ,  C ,  P1, 1’2 :ind h l l  are therefore :iccessihle for ineasure- 
inent. This :ige is convenient :ilso hec:iuse ;it the end of thc  
transition froiii the deciduous to peri1i:inent teeth the most in i -  
portant stage of  the cle~elopinent of the occlusion is pis t .  

The subjects chosen were pupils froni the seventh year o f  an 
elementary school. Direct intra-oral measurements of the widths 
of the 11, I2  nnd C were niade for a11 the pupils in  the study group. 
The teeth posterior of  the cuspids were not considered snitnhle 
for direct n1e:isurenient as the lips and the opposite j a w  oh- 
structed the n1:inipulation of the inensuring instrunient. hfeasure- 
ments were therefore inade on plaster casts. 

Iiiipressions were taken and jaw ciists prepared for the pupils 
of the prevailing age in the c1:iss. Hydrocolloid iinpression coni- 
pound was used. The casts were of dental stone. 

Dirrct Ineasiireinents of the tooth width (11, 12, C )  were 11i:ide 
on 319 (195 boys and 124 girls). Cast  nieasurenients (11, 12 ,  C, 
1’1, Pr, Sf,) were niade on 227 (140 boys and 87  girls) of the 237 
pupils of the pi*ev:tiling age. (For the remaining 10 cases the 
impression could not he taken ~- 3 on :tccount of voiiiiting, 2 
with orthodontic :ippliances, 4 with burns, cough, toothache and 
mouth sores, and 2 for which no reason w a s  recorded). 

Duplicate 1iie:isuretiients were in:ide and two c: iY tS  prepred 
in 27 cases (11 boys :ind 16 girls). 

The tooth alignment :ind occlusion were studied on the casts. 
Froin the ~ i e ~ p o i n t  o f  ;tge the 1ii:iteri:il is very uniforni : 

(:ash lalteii 140 13.6 87 13.6 227 12.6 
All cases 1 11.5 13.9 121 13.8 319 15.8 

hlKASI1I l lNKN’l ’  ‘IW~HNIQL’I< 

The width o f  :I tooth is understood in the following Lo ineaii 
the iiiesiodist:il distance hetween its points of contact in :ma- 
Ioiiiic:ilIy cnrrecl occlusion. pro,jectetl on the occ~lur:il p1:tiie. I I  
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should he iiotecl here that  the orrlusul plane is not a plane in 
the geotiietric sense h u t  is chwtrterized by an :interio-l)osteri(~r 
curvature Spee's wiiipensation c i i rv~ .  

For the hl,, in addition to the :ictu:il tooth w i d t h ,  ine:lsureiiient 
w:is iriade of : in anterior segment - extellding from the mesial 
contact points to the inesio-buccal cusp tip in the iiinxilla, :inti to 
the fissure between the inesio- and distobuccal cusps in  the 
mmdible. These distances were measured in the appropri:ite 
iiiesiodistal direction for the teeth. 

The ~iie:isui.ing instritnient was i i  \titie guiige bvitli vernier 
scb:ile. To overcome the difficulty arising f r o i i i  the  f;tct that the 

I I, c 

Fig. 1. Jlensuring of tooth-breadths. a.  slirleguage used. b. nie;i~uring of 
incisors with contact-points at different level has been made parallel to 
occlusion plane. c .  measuring of 1st molars in t h e  upper jaw has been nindc 

along dotted lines. 

contact points of sollie teeth are at different heights in relation 
to the occlusal plane, one pair of the caliper arms were ground 
to sharp edges 2.7 mni in length. Differences in  level were especi- 
ally evident in the case of the 11, Ie and Mi in the iuaxilla and 
the 12 i n  the mandible, their distal contact points as a rule hein2 
somewhat inore apically situated than the mesial (Fig. 1 1. In 
such cases the instrument was placed :It right angles to the labial 
surface, as illustrated in Fig. 1. 

As in  some cases these edges iiiay possibly have obstructed 
the ineasurenient (especially where the teeth were crowded and 
slightly rotated) the opposite arins of the calipers were ground 
In sharp points so that  either the edges or the tips could he iisetl, 
whichever were the most convenient. 



\I'hen iileasuring the upper hI1 it wis  not possible to place 
the instruiiient p:ir:illel to the occlusnl plane because the distal 
contact point is more :Ipically and p la tn l ly  located than the 
mesial. The upper MI were therefore measured with the pointed 
ends of the instrunlent, these being placed in the mesio-distal 
direction with one point a t  the distal contact p i n t  and the other 
against the iiiesial surface (along the dotted lines in Fig. 2 ) .  

When measuring the anterior sections of the MI (below called 
the MI S)  the procedure illustrated in Fig. 2 was followed. Figs. 
2 (a) and (b)  show the iiieasureiiient in the two jaws at  correct 
orclusion and Fig. 2 (c) shows the procedilre in a case with :I 

imtated upper MI. 

' r oom WIDTH VALLTS FOR r)mEcT AND CAST m;\svHEniEixT 

The values obtained were examined for any systematic devia- 
tion in respect of  the various mensur:ition procedures. Particu1:ir 
attention was devoted to the accuracy of the direct and cast 
iiimsureiiieiits. 



Inde'x 1 Index 2 /odex S 
Fig. 3. I-Iistoglam sho\viog clistributio~i of clifferelit indices. 

SYSI'E:XIA'I'I(: l ~ ~ v l A ' r l o N s  

'1':ibIe I shows the systematic deviations between the cost ;mcf 
direct wlues  for the 11, 12 and C in the two age groups examined. 

'I'he t:rhle shows that the cast values :IS it rule are the higher. 
For all teeth except the left 11 ( + l )  and 12  (+2)  the differences 
are significant, with values lying between 0.03 f 0.01 inin. 1 2  
(2---) and 0.13 _t 0.01 111111. C (;I+ ).  If the relation between the 
differences and the corresponding tooth width is cnlculated, the 
largest ratios are obtained for the 12 (2+ ,  and C ( : I - + ) ,  but the 
differences are only 1.7  per cent and 1 .ti per cent, respectively, 
of the iiiean widths of these teeth. Froin this it is evident that 
the difference in  the values for the two methods is insignificant. 

Id'ig. 4. The fissure between the mcsio- aud distol)ucc:il cusps I J ~  l o \ \ . c~  M I  
is lying IIIOI'C ccntmlly iir molars with ? than i n  molars with 2 I J U C C : ~  cusps. 



+ 0.13 kO.01 

+ 0.11 & 0.01 

-f 0.10 * 0.01 

i- 0.02 j- 0.01 

0.0 &0.01  

-t 0.11 f. 0.01 

+ 0.06 _t 0.01 

+ 0.03 & 0.01 

+ 0.03 * 0.01 

l i . ~ X I ) O M  l)lS\'Ih'L'IOKS 

The precision of  the direct and cast iiieasiireiiients h:is heen 
calculated froni double observ:itions. Ihplicate ineasiireiiicnts of  
27 cases were perfornied and duplicate casts prepnred : ~ d  
measured independently. The presence of 1)roxini:il fillings, hypo- 
plasias and trauniatic injuries was disregarded, all teeth thul 
were sufficiently erupted being nieasured. In Table I1 (dircct 



tileasurement) and Table 111 (cast nie:isurement) the values are 
given for the standard error of the single ohserwtion, ( S i )  for 
: r l l  teeth, calculated from the duplicate iiie:i~iirenieiit~. 

- I l l  (1 +) 2ti 0.09 f. 0.01 

CJ (3 +, 21 ~ 0.09 0.01 

- (2 + I  26 0.11 f. 0.02 

- P I [  (1 +I 24 ~ 

0.10 4 0.01 

(5  +] 26 ~ 0.09 f. 0.01 

- h l ,  I (6 +) 25  0.14 & 0.02 

&pJ 2$ 0.20 0.03 

(1 -) 27 0.07 0.01 

jJ (3 --) 27 0.11 0.02 

q (:I --I 27 0.12 5 0.02 

r;;l (1 - - )  25 , 0.10 5 0.01 

iq is -) "4 0.11 _t: 0.02 

EJ 2 1  , 0.19 0.03 

'6 -) 25 0.13 4 0.02 

- 
(+ 1 26 0.09 f. 0.01 , 
i +  3) 24 0.09 & 0.01 , 
( 1 2 21; 0.10 1. 0 0 1  

(4- 4) 25 0.10 & 0.01 

& (+ 5) 25 0.08 f 0.01 

& (+ 6) 1 25 0.16 0.02 

1% 1 24 0.14 & 0.02 

( -  1 )  I 27 0.08 0.01 

I- 2 )  , 27 0.10 & 0.01 

0.10 & 0.02 

(-- 4) ~ 26 0.12 & 0 0 3  

(- 5 )  24 0.15 & 0.02 

2ti 0.26 * 0.04 

p ~.- 3) , '25 

(- 6)  26 0.16 k (1.02 



On arrount of  the fairly I:irge errors of' iiie;isureiiients f o r  
R.11 S these iiie;isiires were c1isreg:irded in the ni:iin investigation. 

I HE l ' A l ~ l A ' l ~ l O X  OF SOME IN' l ' f . :RJIAXILI, .~ l{~  T O O ' l H  lVI1)  I H  H A ' l l O S  

'I'he relation between the tooth widths of the upper and lower 
jaws w;is determined by calculation of indexes between various 
tooth width suiiis in the two jaws. The following indices were 
fornied : 

Zndp.r I ,  defined :IS the ratio of the sunis of the incisor and 
c.:inine widths for the upper :ind lowei. j a w ,  inultiplied by 100: 
that is 

11 + I:! + (1 (ninndible) 
11 + I, + c (inaxilla) 

x 100 ~~~ ~ Index 1 = 

Znde.r 2, defined ; is  the ratio of the sunis of the preiiio1:ir and 
first inolsir ~ v i d t h s  for the upper and  lower jaws, inultiplied by 
100; that is 

PI + Pg -t M 1  (iiiaxilla) 
PI + 1'2 + MI (inandible) 

lndex 2 = x 100 

1ndc.r S, defined a s  the ratio of the suiiis of the incisor, canine, 
preiiiolar and first iiiolar widths for the upper and loner  jaws, 
iiiultiplied by 100; that is 

11 + I:! + C + 1'1 + P:! + MI (niandible) 
I1 + IZ + C + P1 -k P2 + MI (maxilla) 

Index S = - x 100 

In the index calculation only those tooth width aggregates were 
used in which each tooth unit was represented on at least one 
side by a tooth far enough erupted and in a sufficiently good 
condition (no  proximal cavities or fillings) to periiiit iiieasure- 
nient of the width. 

'Fable I V  gives the number of observations, the iiieans and 
standard deviations, and the inaxiiiiuin and minimum values for 
the three indices. 

The empirical maximum and miniilium values are such as 
would be expected from the size of the case series. For Index 1 ,  
where the nuiiiher of cases is relntively great, the einpiric:il values 
:ire l i e u  the theoretical range defined by M -k 3 y s t u n d u d  



Table IV 
Means and wriability of the investigated tootl1-1)readth iiidices 

___ .. . ______ ~~~~ ~~ .- ~ 

Empiric bkpir ic  
malt \slue min. value 

s * E (s) 
I 

Inde\ No. a1 & E ( X I )  

, 
1 2 6 4  78.5 & 0.13 1 2.07 & 0.09 

68 ' 95.3 & 0.31 2.80 rf: 0.24 
S 63 91.3 i 0.26 2.07 & 0.18 

I 
2 l  

84.5 i 3.0 
100.5 83.5 

97.5 88.0 

deuiution, while for Indices 2 and S the einpirical values lie 
between M i- 2 :ind M i- 2.5 X stiin&iril dczticition. 

The frequency cuwes for the indices are  given in Fig. 3. 
For Index 1 the values are coniparable with those of Selmer- 

Olsen  (personal coiiimunication) calculated for the variation in  
Nurwgian I A I ~ I J S .  For both the standard deviation and the iiieztnh 
the differences :ire so siiinll that they might \yell be clue to 
chunce. 

The standard deviations calculated directly froin the inaterial 
are, of course, greeter than the true values on account of the 

- - - - - - - - - - - - 



r.:iIidolil errors of  1ile:tst1rellleIlt. 1 3 ~  IileiiliS of the dotible obser\':t- 
lions it is possiblc to cnlcuhte the fraction of the st:ind:ird devia- 
tions due to errors in iiieasureiiient. From the rlup1ic:ite observa- 
tions the standard error of the single ohservation is calculated 
for each index, after which the correrted or true s1:rnd:ird devi:i- 
tions are  c:ilcul:ited from the expression 

where S is the observed and Sc the true standard deviation, 
and Si the standard error of the single olJscrvation. 

Table \? gives the  calculaled values of Si and S(; for the three  
indices. 

Table V 
Staiidard errors of ii single observatioii \si) and 
corrected standard deviations (s c) for different indices 

(errors of measurements eliminated; 

1 ~ 0.41 & 0.06 2.03 & 0.09 ' 
a 1.00 If: 0.15 I 2.62 & 0.22 , 

s 0.57 0.0'3 1.99 5 0.16 

A n  inipression of thc iiiagnitude of the wriations :is expressed 
1)y the standard deviations is obtained by calculating the suiiis 
of the widths of the maxillary teeth for the following values of 
the index: 

11, ni - 3sc,, iv + 3sc, 

:thsuiiiin# average values for the totals of the iiiandibulur tooth 
widths (Tnhle VI) .  

Table V i  
(:alculatecl distrilmtion ot totals of tooth-widths in the uppcr jaw with a\eragc 
tooth-widths of corresponding teeth in the lower jaw at differelit index-vnlue\ 
( A 1  = average, 11 _t 3 s c  = average 3 X corrected standard dev. from tablc I'J 

________ _ _ ~ _ _ _  
1 n d e x  - v a  I u e  N - - - 3 b C  a1 ' ; \ 1 + 3 \ ,  

I 
I l l t l C \  1 Lower ,I. = 36.2 I'pper .I. = 50.0 ' 46.2 13.n 

,> 2 = 50.1 = 43.8 17.7 51.7 
, n S '  > = 86.1 > = 99.7 , 93 3 87.6 , 



The differences bet\veeii the maxillary tooth width totals for 
the index values 34 - 3Sc and 11 + 3Sc - which m a y  he consi- 
dered as  the limiting values of variation - are for 

incisors + canines = 7.2 
preinolars + 1st niolnrs = 7 . 9  
incisors + canines + premo1:trs + 1 s l  InoJ:rrs =- 12.1. 

These differences :ire so large that i t  should be possible to reve:t1 
:i correlation hetween the ~iiaxilla-iiiant1i~)le tooth width ratio 
:ind the tooth alignment or occlusion. 

Is there any correlation hetween Index 1 and  Index 2?  In othey 
words, are  relatively large upper teeth (i.e. coniptired with the 
lower teeth) in the iiiaxillary anterior region associated with 
relatively large upper teeth in the iiiaxillary posterior region; or 
are large teeth in one region of the maxilla conipensated by 
small teeth in  another. Calculation of the correlation hetween the 
two indices followed the procedure due to  Hrasais-Pearson. The 
occurence of low values of Index 1 and high of Index 2 (=== large 
upper teeth in  relation to lower) is denoted :is positive. For  62 
cases the value obtained for the correlation coefficient was 

r = + 0.01 -t 0.13 

There is clearly no close connection between the two indices. 
Whether a weak positive or ;I negative correlation exists it is 
irnpossihle to decide with so small a case series. 

I~’1’EH,\IASIJ,l,AHY ’1’00’I’H WID‘I’H 13A7‘IO AN11 TOOTH POSITION 

‘I’he interniaxillary tooth width ratio inay he expected t o  in- 
fluence the tooth alignment or occlusion in the following re- 
spect s : 

( 1 )  Cases with relatively large upper teeth may present dif- 
ferent niolar occlusion from cases with relatiuely sinzill upper 
teeth. If differences in the interiiiaxillary tooth width ratio are 
:icroiiipwnied hy such variations in the occlusion, cases of the 
fornier type would tend to present a iiiore mesial position of the 
lower iiiolars in relation to the upper than cases of the latter 
type. This is not very prohnhle in  view of the fact that the first 
iiiolarq :ire the first of the permanent teeth to  occlude. It 111ay 
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occur, however, through :I tendency of the iiiandible to move 
forwards in cases with a relatively large iiiaxillary arch, but on 
the other hand :I narrower upper arch would tend to obstruct 
such displacenient. 

( 2  j Cases with relatively large upper teeth m:iy present more 
pronounced ouerjet :ind/or overbite than cases with rel:ttively 
s 111 a 1 I upper tee t t i .  

( 3 )  Compared with cases having relatively sinall upper teeth 
cases with relatively large upper teeth 11i:iy present greater 
crowding or  less spacing in the upper than in the lower arch. 

The existance of a connection between the interiiiaxillary tooth 
width ratio and the tooth position has  been studied by calculat- 
ing the correhtion between the tooth width indices and certain 
c.h:\racteristics of the tooth :iligniiient and occlusion. 

Firstly, the connection was exainined in the whole study group 
that is, in all ~iie:isur:ible cases irrespective of tooth position. 
Secondly, such cases were examined that, froin the viewpoint of 
tooth position, accorded most closely with anatoinicallg correct 
occlusion. 

IN?'ERMAXII,I,AIiT TOOTH WIDTH IiA1'IO AND hIOLAH OCCLZ'SION 
(WHOLE STVDY GROUP)  

Molar occlusion was evaluated at  the MI by determining the 
iiiesio-distal distance between the mesio-buccal cusp tips of the 
upper hI1 and the fissure between the iiiesio- and disto-buccal 
cusps of the lower Mi. Using a sharp lead pencil, the point on the 
lower arch that was covered by the iiiesio-buccal cusp of the 
upper MI was marked. The distance in  a mesio-distal direction 
between this point m d  the fissure between the niesio- :ind disto- 
buccal cusps of the lower MI was measured to a tenth of a inilli- 
iuetre. If the reference point of the mandible lay behind that 
of the maxilla (postnormal occlusion at  the MI) the distance was 
denoted as negative, and in  the opposite case (prenornial occlu- 
sion at the Mi) as positive. 

Cases with bilateral extraction of two or iiiore MI could not 
o f  course be included. For the cases where both sides could be 
measured the mean value has  been taken for the inolar occlusion. 
In  cases where only one side was measurable the value so obtain- 
ed has been :\ccepted. 



Fig. 6 .  Measuring relative arch-space a s  n ratio 1)etweeo the length of thread 
outside the arch from P, to PI atid the sum of corresponding tooth-breadths. 

One disadvantage of this method of  registr:ition lies in the 
I:xt that  the lower MI hare :I varying nuniber of cusps. Fig. 1 
illustrates how the fissure between the niesio- :ind disto-buccwl 
cusps is nearer the centre of the tooth in the four-cusp type. 
This should influence the value for molar occlusion. Cases with 
the s i m e  general position of the dental arches probably have 
more negative values for molnr occlusion with four cusp MI. 

For the 227 cast rases the number of cusps could be deler- 
mined in  175 3 (6-) and 170 [x(- 6). For  the other hl, liic 
teeth were either extracted or s o  badly daiiiaged by caries or 
hypoplasias that  the number of cusps could not be determined. 
The distribution of the four ;ind five-cusp types is given in  
'1 d11e \ ' l l .  

The effect of the nuiiiber of cusps on the  vulue for iiio1;ir 
occlusion was studied by calculating the iiieaiis of the molar 
occlusion for cases with mandibular h l l  having 3 and 2 buccal 
cusps. The n1e:ins are  

for the right side: -0.39 t 0.16 in111 (148 cases) and 

for the left side: - 0.02 +: 0.18 ~ i i i i i  (147 cases) ;ind 

-0.81 2 0.34 111111 (31 cases) ; and 

-0.44 -+: 0.27 111111 (34 (~Rse's). 



Table VIl 
1)istrihution of caws with different numbers of cusps for lowcr M I  

_ _ _  - - 
R i g h t  M ,  L e f t  311 

(: 11 s 1) - I1 II 111 1) c 1' 
No. Iri per cent No. In per cent - 

I 

80.6 rf: 3.0 % 134 78.8 3.1 % 5 cusp\ 3 I)ucc a n d  2 ling 

4 ) (2 9 )) 2 2 ) '  3 1  17.7 5 2.9 % 31 20.0 5 3.1 % 

I 
j )) (2 ,) 1 3 >) ) ,  ' 14: , 0.6 5 0.6 % ~ - - 

6 s (3 i) 'i 9 )) ) 1 2 1.1  0.8 % 1 2 1.2 f 0.8 76 

'l'otnl 17.5 100.0 per cent 170 100.0 per cent 

I n  this calculation the cases where the nuinher of cusps could 
be determined only on one side mere assumed to be syninietrical. 
This m:iy be justified by the fact that of the 157 cases of which 
the nuinber of cusps could he deterinined bilaterally only I) 

presented a difference in number of huccal cusps on the left and 
right sides. 

The differences between the nieaiis for cases with 3 and 2 
huccal cusps are : 

Left side Right side 
+ 0.42 -t 0.38 111111 + 0.42 k 0.32 inin resp. 

The standard errors in  these differences are so great that it 
is inipossihle to decide whether the nuinher of cusps has  any 
influence on the values for molar occlusion. The differences 
certainly lie in the expected direction, hut they might very well 
he due to chance. 

This calculation thus provides no  definite indication of the 
extent of the disturbing effect of the varying nuinher of cusps 
on the determination of the molar occlusion. If this disadvantage 
(which in all probability is insignificant) is weighed against the 
:idv:tnt:ige of being ahle to  perforni direct measurement of the 
deviation froin the 110r111~11, or anatoinically correct occlusion at  
the MI, the method used is probably to  be preferred to any other. 

The correlation between the Index S (low values with relatively 
1:irge upper teeth denoted :IS positive) and the molar occlusion 
was calculated in A2 cases (all those cases where Index S and 
the inolar relntion could be determined). The correlation eoeffi- 
cient was: 

Index S ~ 1no1:cr occlusion I* = + 0.06 I 0.13 



The w l u e  shows that there is no strong correlation, but the 
standard error is s o  large that it is impossible to decide whether 
or not :I we:ilter correlation exists. 

l N ’ ~ ~ I ~ ~ ~ ~ l . ~ X ~ l . ~ , . ~ ~ I T  ‘1’00’1’H M’ID’I’H 1I.i’I’lO A N D  O\‘l<II.JIX AND O\’EIiRI’I’E 
(TI’HOLI.: STK‘DY GROL’P) 

T h e  overjet (11. ob) \\\as deterrnined loor the r?J(I +) and  1_1? (+ 1) 
and is defined as the mean of the lwo distances between the 
buccal surfaces of the lower incisors to the midpoints of the 
incisal edges o f  the right and left 11. The distances are measured 
parallel to the occlusal plane and perpendicular to the dental 
arch :it the iiieasuring points. The nieasurenients were performed 
with :I thin metal spntu1:i calibrated in niillinietres, the point 
0 1  which w i s  ground (Fig. 5 (a ) ) .  

A s  Fig. 3 (b)  illustrates, the spatula was placed with the niilli- 
metre scale against the mindible, the overjet being 1iie:isured 
l o  m e  half niillinietre. 

Overbite iv .  oh) was also deteriiiined at the 11, and is defined 
:is the n i em of  the two distances between the lower incisal edges 
:ind the points on these teeth from which the overjet was 
ineasured (Fig. 5 ( h ) ) .  The distance was mensured with :I slid? 
guage to  :I tenth of :I millinietre. 

For 62 cases (all the cases where Index S, overjet and overbite 
could be found) the correlation coefficients were 

Index S -- overjet r1 = 0.06 * 0.13 
Index S -- overbite rr -= 0.09 -C 0.13 

(Helntively low vnlues of Index S and high values for the over- 
bite have been denoted as positive.) 

From these coefficients the saiiie inferences :ire to be drawn 
:IS from the coefficient between Index S and iiiolar occlusion. 
There appears to be no strong correlation, but whether wealter 
relationship exists cmno t  be decided. 

INI’ERAIAXILLAIIT TOOTH WIDTH I iATIO AND THE 1)IFFERENCES IS 
lIELATI\’l? I)ENTAI, A R C H  SPACE IN UPPER AND LOWEIt JAW’S 

The dental arch spacing in relation to  the widths of the teeth 
was studied by :I method described in :I previous paper (19421. 



The dental :irch spacing w a s  examined for ;I segiiierit of llie arch 
anterior to the most dist:il points of the PI.  A thread w a s  held 
taut  along the  external periiiieter of the dentill :trcli a t  the  level 
of the contact points, f r o m  the 1'1 on the left to the saiiie tooth 
on the right. The relative tooth spicing ( T )  is defined :IS the  
ratio of the length I, of this perinieter to the total tooth widths 
o f  the 11, 12, C and P1 ( S )  (Fig. 6 ) .  In later work another niethod 
has been used, iiialting it possible to iiieasure crowding or s p c i n g  
in different segments of the arch (1948, 19.51).  

The correlation between Index S and the differences between 
the inaxillary and iumdihul:ir relative dentiil arch spaces w:is 
c:ilculated. Only the cases where the Index S could be found 
and where a l l  the teeth froiii the  It to  the Mz were present 
(erupted o r  \ isible :IS protruberances on the :ilveolar process) 
were included. Low values of Index S and differences showing 
greater crowding in the upper than  in  the lower arch lverc 
denoted :IS positive. 

For 57 cases the corre1:ition coefficient XIS 

Index S - diff. i n  cro\vtlin~-sp:rciiig I' -= + 0.41 t 0.1 1 .  

The value of the coefficient is significant and indicates that  
c u e s  with large iiiaxillary (in relation to mandibular) teeth 
present :I tendency to greater crowding (or  less spacing) in t h e  
1iiaxill:l than in the iuondible. 

A n  explnn:ttion of this correlation is presented in  the p iper  
mentioned above, where it WIS shown that  in j a w s  with large 
teeth there i s  :I greater tendency to crowding than in jaws with 
sinall teeth, which inste:itl have :I tendency to  ovrrspncing. This  
niay be nccountetl for by :I rather free coiiihin:ition of specific 
genetic factors influencing the size of thc jaw :inti the  teeth, s o  

that  n predisposition t o  Inrgr .,Y siiinll teeth is to  some exleiit 
:issociated r:indoiiily with :I predisposition t o  large :id siii:ill 
jaws. On the basis of this hypothesis it inight he possihle t o  
explain the connection hetween Index S :inti t h e  differences in  
relative tlent:il :irch spicing. ( h s e s  of relatively liirger teeth in  
one jaw t han  in the other should be niow likely t o  produce 
greater crowding in the foriner than in the latter jaw. 

Other possible factors :ire forces of occlusion in inastic:rtion, 
:ind preusure o f  the  lips :in(! tongue, a l l  o f  which probably con-  



tribute to  m individual adjustment o f  the teeth to ;I state of 
occlusion in equilibriuin with the obtaining interninxillary tooth 
width ratio. 

Ih'?'I.:RhIAXILLAIlY '1'001'H WIDTH IiA'ITO AND 'TOOTH POSITION IN 
CASES W'ITH \ T R Y  NE.4HI.I' A N A ' l ~ O ~ l I C . 4 I , I ~ Y  CORRECT OCCLL'SION 

By nornial or anatoniically correct occlusion is meant func- 
tionally ideal occlusion. The following rules are generally re- 
cognized at  the adult stage: 

(1) The teeth (32 in number) form regular arches in both 
jaws, with contact between thein but no crowding, a n d  with 
defined points in the niesio-distal direction. 

(2 )  On biting together the upper teeth meet the lower labially 
and bucally. In the anterior region there is moderate overbite 
of between 1 and 3 inm. In the premolar-niolnr region the upper 
palatinal cusps intercuspidate with the lower buccal and lingual 
cusps. Double antagonism occurs between all teeth except the 
lower 11 and the upper MS, each maxillary tooth occluding with 
the corresponding and the adjacent niandibulnr teeth, counting 
towards the mid-line. 

( 3 )  In articulation there is so-called balanced occlusion; that 
is, in incisal and lateral occlusion there is smooth contact be- 
tween the :irches anteriorly and in both lateral regions. 

Since this conception of the norms is the ideal i t  is hardly to 
be expected that it will be fully realized in actual cases. For the 
subjects under study who had not reached the full adult stase, 
the third molars had of course not yet erupted. Moreover, accord- 
ing to Cnmpbell (1925), F r i d  (1927), Schnttrrz (1936) one cannot 
expect double antagonism in the preinolar region, a s  this is not 
:is n rule found before the full adult stage and then a s  a result 
of abrasive grinding. A further age factor that accounts for 
deviation from the ideal is that shedding is in many cases not 
complete, or only just  so. In the latter case there is likely to be 
sinall spaces between the teeth -- especially in the premolar 
region -, which is in accord with the fact that  the permanent 
teeth in  this region are  narrower than their predecessors in the 
deciduous dentition. 

Even i f  these age factors are taken into account and anatoniic- 
:illy correct occlusion is less strictly defined, it is impossible t o  



find in the materinl any case tha t  fulfills exactly a11 of  the  
rec~uireinents in respect o f  tooth :iligniiient and occlusion. The 
:irticulation h:rs not been cx:iniined. I n  the  cases Inost closely 
:ippro:iching the ideal there :ire siii:ill deviations in  the form 
of slight rotation of vingle teeth, slight crowding o r  over- 
spacing. I3etween these cares :tnd those with more pronounced 
inalposition the boundary is fluid. It is therefore very difficult 
to  give any frequency figures for cases that  niay he considered 
;IS norm:il. 'I'he percentage of norni:il cases will depend on the  
c!egree of nialocclusion adiiiissible in the wr ious  respects. I t  
was possible to  choose 9 cases of the 227 ( 7  boys and  2 girls) for 
\I hich the casts prepared h:id insignificant (1evi:itions. Table \'I11 
gives the values for niolar occlusion, overbite and overjet re la t iw 
dental arch spacing (+ signifying :I tendency to the forni:ition 
of spaces and - - ; I  tendency to  crowding) and the Index S in 
these cases; Table I S ,  for the sake of comparison, gives the distri- 
bution of  the whole study g r o ~ i p  for the saine values. The Index 
S has been cnlculated for a l l  norniiil cmes -~ that is, even those 
that present bilateral carious I ~ s i o n s  on proxini:il surfaces of one 
or inore teeth (Cases 38, 47, 206 :ind 3 0 7  ) .  

1 2.i 0.5 - 0 4  3.0 2.!) 1 1.11 ~ 1.07 - S:I.o(i 
2 .3  2 6  1 . 1 0  - 1 .0!) ~ 86.!)3 

1 2  0.0 0.0 1.5 2.1 - + 1.14 i- - 
47 + 0.I 0.0 2.8 2.1; 1.18 t 1.11 - !I2 09 

201; 0 0 0.0 1 . 0  2 3  1.12 - 1.11 - !):I 3 3  
334 0.0 0.0 2 0 '1.7 1.11 ~ I ox - $13 02 
336 +2. :1  f 1 . 2  1.0  3.0 1 1 2  ~ 1 .08 ~ ! l : l . lo  
3 0 7  - O.(i - 1 . 0  2 5  3 0  1 . 1 0  ~ 101; - 91.13 

Table \'I11 shows that for the norln:11 cases relatively snlall 
vuriations of indices were recorded. I n  one case only (No.  3:)) 
is there :my :ipprecinble deviation f r o i n  the others. The numbel. 
of cases is too sinall, however, to decide whether :iny consider- 

:I!) - - O . f i  - 

1 X3 f 1 .(i + 2.0 2 3 2 2 1 I.lG i 1.10 + !I? 62 
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able difference exists between norinal cases selected on the basis 
described and other cases. 

In this respect the values for the saiiie relations (1). 2)  obtain- 
ed with Tonn’s norinel group iiiny serve :is n guide. A s  they 
were not calculated in index form they should be multiplied by 
100 so a s  to be coiiipar:ible with the figures obtained in the 
present investigation. The difference D between the standard 
deviations for Index S for the whole of the present study groul) 
mid for Tonn’s normal group is 

n = + 0 .37  -c 0.28 

The difference is not significant and the question of :iny dif- 
ference in the variation of Index S between the nornial cases 
and others must be left open. 

For the noriwil cases no connection can be established between 
the Index S and any of the characteristics of tooth position 
studied. If the cases in question had been characterized by con- 
stant iiiolar occlusion and perfectly regular arches a direct coil- 
nection would have existed between the Index S and both overjet 
and overbite. In the cases that best fulfilled the requireiiients 
of the ideal occlusion there appe:irs, however, to be such varia- 
tion of the iiiolar occlusion and the relative dental arch spicing 
that any such connection is impossible to demonstrate. 

An analysis of the values for inolar occlusion, overbite :ind 
rc*l:itive dental arch spacing for the whole study group in T:ible IS 
does not coine within the scope of this paper. It will suffice to 
niention that the standard deviations for iiiolar occlusion, overjet, 
overbite and relntive dental arch spacing in the lower jaw c:innot 
be used in the saiiie way :is for a noriii:il curve, as for these 
properties there is a significant skewness in distribution. Thr  
\:ilues obtained for the skewness (sk) ;ire given in Table IS. 

I h’Tl.:H3l AX 1 L1, A I t  Y ’TOOTH \I’I D ‘I’ H I \ A T  I 0  AN I) ’TI 11511 A P Y I N 
MALOCCLUSION 

The present investigation has confirined the opinion frequently 
voiced in current orthodontic literature that changes in the in- 
teriiiaxillary tooth width relation play a subsidiary role in the 
etiology of muloeclusion. This does not, however, mean that the 



factors in qiieslion are  devoid of interest in the trentiiienl of 
innlocclusion. 

Strang ( 1933 ) slates  that cases with dishnrinony between 
upper :ind lower tooth widths of such :I degree that norinel 
occlusion is prevented is extreinely rare. In such cases, however, 
a certain degree of crowding or  over-spacing in one jaw becoines 
inevi t:i bl e,  

193.5)  ii1:iintains :ilso that  in such extreiiie 
cases one iiiust be content with a modified aiin of treatment. 
I t  inust be accepted that in the coinpleted case there will be 
either slight crowding or over-spacing in one of the jaws, or else 
c:rception:illy large or siiiall overbite. Kbrbitz (1940), N e f f  (1949) 
::lid Stendincrn (1949) also stress the association between tootli- 
width-variations and the overbite. 

Tonn ( 1  9 3 7 )  advocates, in addition to the above iiieasures 
recoinineiided by Strang and Dewey-Andersson, interproxiiiial 
grinding or extraction of preinol:irs in the jaw cont:iining the 
relatively large teeth. For other cases :I slight displaceinent of 
:irch relationship is suggested. 

The author would stress the difficulties iiientioned by these 
workers. They certainly do not arise in all cases of tooth-width 
dishariiiony. If the wriatioii in question is coinpensated 1)y cor- 
responding deviations in the sagittal relation of the teeth, and/or 
overbite, no therapeutic:il problem should present itself. The in- 
vestigation has, however, shown t h a t  such coiiipensation is not 
:I regular phenomenon. Instead there appelir, parallel with the 
c1i:inges in tooth width index, differences in the degree of crowd- 
ing between the jaws. 

Dewey-'-l iztlersson 

s I'5l;llA RY 

The article reports ;in investigation on the wriation in the 
interiiiaxillary tooth width ratio, performed on an unselected 
study group consisting of 319 children of 1 3  years of age. 

For 227 of these plaster casts were prepared froiii hydrocolloid 
iinpressions. The dispersion was deteriiiined for three indices 
in respect of the total widths of various tooth groups, viz, 

(1 ) II  + I2 + C (mandible) 
I1 3- I:! + C (~iiaxilla) 

- x 100 
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For each index the error of 1iie:tsureilient w a s  deteriiiinetl on 
the basis of the differences between double deteri1iin:itionq on 
lhe saiiie subject. The variations revealed in the whole study 
group could thus be reduced with respect t o  the effect of random 
errors of ineasureinent, and the residual ”biological” dispersion 
could be calculated for the indices in question (Table V ) .  These 
calculations show that the biological dispersion in the tooth 
width ratio is great enough to have : in  appreciable influence on 
the positions of the teeth. 

An effect on the tooth alignnient or on the overbite and overjet 
is particularly likely. For the sake of completeness the connec- 
tion between the interiiiaxillary tooth width variation and the 
molar occlusion w a s  also determined. 

Correlation coefficients were calculated for the c1iar:icteristics 
mentioned. The only significant connection WIS between the 
tooth width ratio and the difference between the degree of crowd- 
ing in the maxilla and mandible ( r  : + 0.41 * 0.1 1 ) .  This 
nieans that if the upper teeth are unusually large coinpared with 
the lower there is ;I tendency to greater crowding in  the iiiaxilla 
compared with the mandible, while relatively small iiiaxillary 
teeth are accoinp:inied by the contrary tendency. 

The iniportance to therapy of anoiiialies in the tooth width 
ratio is discussed. In a iixtjority of ciises the vitriation in the 
tooth widlh ratio probably pl:iys :I niinor role. I n  cases of extrenie 
values, however, the treatnient must be modified :iccordingly, 
untl it may then be of value to deteriiiine :it the outset the devin- 
tion from the ayerage interiii:ixill:iry tooth width ratio. 

I\€?SL’hIE 

Dam l’ouvrage prksent, l’auteur :I rendu coinpte d’une in- 
vestigation de la variation des relations interinnxillnires de lar- 
geur dentaire exkcutke sur des sujets non-choisis, coiiiprenmt 
318 enfants 5gi.s de 13 nns. I)es nioules de platre ont 6tk faits 



tie 227 enfants :iprC:s eiiipreinte avec iiiie pate tie inonl:ige hydro- 
colloidale. L:I dispersion a 6td dbtermin6e pour 3 indices cctiiiprc- 
nsnt  les largeurs tientaires totales des dents suivantes: 

1. 11 + I:! + C (iiiiichoire infkrieure) x 100 
I t  + 12 + (1 (iiiichoire supkrieure) 

2. 1’1 + 1’2 + R l 1  (iiidchoirc supdrieure) 

1’1 + 1’2 + MI (machoire infdrieure 1 

3. I1 -+ I:! + . . . + MI (intichoire iiifkrieiire 1 

11 + 11 + . . . + A41 (tii5choire supbrieure) 

x 100 

x 100 

POLW chacjue index les erreurs de niesure orit C t C  dciterinirides 
sur ]:I base des diff&renees entre des observations doublces du  
iii&nie sujet. On :I ainsi pu rkduire l a  variation trouvbe chez I:I 
inaticre enticre en Pliniiiiant l’effet d’erreurs fortuites et :I pii 
estinier 1:i dispersion ”biologique” restante pour les indices en 
cause (t:ibleou 1’). Ces calculs niontrent qiie In dispersion bio- 
logiqiie en les relations de 1:irgeur dentnire est si grnnde clue ]:I 

position dentoire en doit Btre inf1uencS.e considCrablement. I1 se 
peut clue ces vari:itions piiissent influer stir l a  position dent:iire 
en ce tpii roiicerne I:I super-occlusion (horisontnle et  verticnle) 
et le degrd d’dtroitesse dans les ~nichoi res  supbrieures et in- 
fbrieures et, k\~eiituelleiiieiit, siir I’occlusion niolaire. Le rapport  
entre les caractc!ristiques en question :I citb fix6 par des cnlculs 
de correlntion. 

A u n  6gard seuleiiieiit I’on a obtenu un  rapport significntif, 
c. ii (1. entre l a  relation de Inrgeur dentaire et 1:1 diffkrence entre 
les IiiAchoires supdrieures et inftkieures en ce ( p i  concerne It 
degrt: d’etroitcsse ( r  == + 0.41 rt 0 . 1 1 ) .  Si les dents d e  1:i 
1118clioire supbrieure sont escel)tionelleriieIit grandes p r  rapport 
h celles tie 1:i iii5choire infdrieiire, il se protluit une tend:ince 
d’:i~rniidisseiueiit de l’btroitesse (ou esp:icenieiit diininud d:ms 
In intichoire supkrieure, tantiis clue des dents sup6rieures excel)- 
tionellenient petites par rapport :ius dents infbrieures produisenl 
uiie diffkence contraire en ce qui conrerne le degr6 d’btroitesse 
entre les ni8choires. 

L’iinportance pour la thbrapie des :inoni:ilies denlaires :I Ctb 
discut6e. Dans 1:1 plup:irt des cas, la  wriat ion dc l a  relution de 



largeur des dents seiiible jouer 1111 r6le peu iinportant. En des 
cas avec des valeurs ex t rh i e s ,  la  th8rapie doit pourtant Otre 
1uodifii.e en en tenant coinpte, et il peut donc avoir de l'iiii- 
portance de d6terininer, d k s  le couiniencenieiit du  traiteiuent, 
(1 u el e s t I '6 c:i r t (1 e 1 :I re la  t io i i  d e 1 ii r g e u r in t e rill axi I 1 :i i re 111 oy e 11 n e . 

I n  vorliegender Arbeit wird iiber eine Uiitersuchung w i i  dcr 
Vwia t ion hei inter niax i I 1 :i re n Z n lin bre i t everh 11 t n i sse n Ber i c h t 
erstattet, die :in eineiii nicht :iuserwahlten Material von 3 1 9  1 3 -  
,j1hrigen Kindern ausgefiihrt wurde. \'on 227 Kindern \\rurden 
Gipsniodelle nach Abdriiclten : I U S  hydroltolloidnlen Ahdruck- 
iiiassen hergestellt. Die Streuuiig wurde fiir 3 Indices bestiiniut, 
die die Z:ihiibreitesuiiiiiien folgender Zahne 1iiiif:issen: 

1 .  II + I r  + C (Unterltiefer) 
- >< 100 

I ,  + I? + C (Oberkiefer) 

3. 1 1  + 1 2  4- . . . + M1 (Unterkiefer) 

11 + 12  + . . . + RI1 (Oherkiefer) 
x 100 

Fiir jeder Index wurden die Messungsfehler auf Hasis der 
Unterschiede zwischen pa rwe i sen  Ueobachtungen an dem glei- 
chen Individuum hestiinmt. Dndurch ltonnte die gefundene Ya- 
rintion des g:iiizen Materials durch Eliniinieren des Effekts m- 
f1lliger hlessungsfehler reduziert merden, unci die restierendc 
"biologische" Streuuiig fiir die entsprechende Indices berechnet 
11 erden (Tabelle V).  Diese Uerechnungen zeigen, dass die bio- 
logische Streuung der ZnliIihreiteverhaltnisse so gross ist, dass 
(fir Zahnstelluiig dndurch nierltbar beeinflusst werden iiiuss. 

1) ie se \rarin t ion e n l< ii Iin t e i i  die Z ah n st e I1 u 11 g he1 ref f s de s U bc r- 
hisses (horizontal und vertilcnl) und des Grades des Engst;indes 
iin Ober- und Unterltiefer sowie everituell der R;Iol:irenokltliisioii 
heeinflussen. 1)er Zusainmenhnng zwischen den entsprechenden 
hlerlcnialen wurde durch Korrelnlionsberechnungen bestininit. 
Nur in einer Hinsicht wurde ein signifikativer Zus:iniiiicnh:uig 



erhalten, niinilich zwischen dein Zahnbreiteverhaltnis und deiii 
Unterschied zwischen Ober- und Unterltiefer in dein Engstands- 
grad (r  = + 0.41 * 0.11). Wenn die Zahne des Oberkiefers aus- 
sergewohnlich gross sind ini Verhiiltnis zu den Zahnen ini Unter- 
Itiefer, entsteht eine Tendenz zu gr6ssereni Engstand (oder zu 
weniger ausgesyrochener lichten Yerteilung) ini Ober- :rls iiii 

Unterkiefer, wahrend aussergewiihnlich ltleine Oberltieferzahne 
iin Verhlltnis zu den Unterkieferzahnen eine entgegengesetztr 
Differenz in den1 Engstandsgrnd zwischen den Kiefern ergeben. 

Die Bedeutung der Therapie bei Zahiistellungsanoriialieri ist 
disltutiert worden. In den iiieisten Fiillen diirfte die Variation 
in der Zahnbreiterelation eine untergeordnete Rolle spielen. Bei 
Fallen niit extrenien Werten muss doch die Therapie iiiit Ruck- 
sicht hierauf niodifiiert werden, und es ltann dann voii Bedeu- 
tung sein, schon zu Beginn der Rehandlung zu bestimmen, wie 
gross die Abweicliung von einer interniaxillaren Zahnbreite- 
re1 at ion d 11 rc h sc h nit t lich e r Gr 6s be is t . 
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