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Classification of Mandibular Dental Arches by Corre-
lation and Principal Component Analyses

Yasutomo IWAI-LIAO a, Michiko NAKATSUKA a, Shun-Te HUANG b, Lian GUO c,
Fumiko AIKAWA a

a Department of Oral Anatomy, Osaka Dental University, Japan
bGraduate Institute of Oral Health Sciences, College of Dental Science Medicine,
Kaosiung Medical University, Taiwan

c Department of Oral Anatomy, School of Stomatology, Shanghai Second
Medical University, China

To evaluate the morphology of dental arches, 53 male: 29, female: 24 paired casts having

normal dentitions and occlusion were selected from 396 age: 18 to 26 years old; male: 257,

female: 139 sets of dental study models.  The mandibular dentitions were preliminarily classi-

fied as square, round-square, round and round V-shaped arches based on the conventional morpho-

logical descriptions.  Midpoints of the incisor edge I1
R
, I1

L
, I2

R
, & I2

L
), summits of the cuspids

C
R
 & C

L
), buccal cusps of the premolars P1

R
, P1

L
, P2

R
, & P2

L
), mesial buccal cusps of the first

and second molars M1
R
, M1

L
, M2

R
, & M2

L
), and the midpoint A of line I1

R
-I1

L
 were

designated as reference points.  From A, let a vertical line intersected line M2
R
-M2

L
 at reference

point B.  The line A-B intersected C
R
-C

L
 at reference point E.  We evaluated 1 the protrusion of

the cuspids by angle I2
R
-C

R
-P1

R
R + angle I2

L
-C

L
-P1

L
L); 2 the curvature of the

anterior teeth by (A-B)/(C
R
-C

L
), 180 (C

R
-A-C

L
), and (A-E)/(C

R
-C

L
); 3 the length

to width ratio of the dental arch by (A-B)/(M2
R
-M2

L
); 4 the degree of roundness of the

mandibular arch by estimation of (r
5

r
4
)R+(r

5
r

4
)L; and 5 an item for the

differentiation of type I and type II round-square arches by relating the bilateral contour and posi-

tion of break line P1-P2-M1-M2 i to line P1-M2 ii).  The data of items , , , ,  and

 were further standardized and summarized into three essential principal components: 1 the

curvature of the anterior teeth, 2 the curvilinear contour of the dental arch, and 3 the length-to-

width ratio of the dental arch.  The results indicated that: 1 36 cases 67.9% of the mandibular

dentitions were round-square arches which showed no prominent principal component.  11 cases

20.8% were square arches and 6 cases 11.3% were round V-shaped arches; no round arches

was found in mandibular dentitions. 2 Statistical analysis indicated significant differences of

items ,  and  in various mandibular arches Student's t-test).  3 By examination of the three
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principal components, significant differences of item  between the round V-shaped arches and

square and round-square mandibular arches were evident Student's t-test).  The present study

elucidated that morphology of the mandibular arch was determined by a parameters representing

the curvature of anterior teeth composed of items ,  and ), and another parameter item

representing roundness of the mandibular arch.

Key words: principal component analysis, dental arch, mandible, human, morphology
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It is important to conduct a detailed oral

examination in planning an individual treat-

ment program for each dental patient.  For

instance, we usually study dental casts to pro-

vide essential information in daily oral reha-

bilitation and orthodontic treatments.

Clinically, dentitions are expediently classi-

fied as square, round-square, round, and round

V-shaped arches according to previous classic

studies. 1, 2 There have also been some de-

scriptive morphological studies differentiating

upsi lon,  e l l ipt ique,  parabol ique and

hyperbolique dentitions. 3 Nevertheless, the

conventional methods seem lacking math-

ematical evidence but are composed of sub-

jective factors which always lead to a differ-

ent understanding, because they mainly depend

on personal visual examination. 1-3 On the

other hand, many quantitative studies using

mathematical evaluation involving measuring

distances between certain reference points and

analysing various algebraical functions e.g.,

expressions concerning the dental arch

curvature have defined 4 to 5 types of den-

tal arch form. 4-21 However, these methods

develop voluminous data requiring compli-

cated calibration with specific equipments.

The present study was undertaken with

an aim to find objective criteria, for a quick

and communicative chair-side morphological

evaluation of dental arches, by the correlation

and principal component analyses of items

between established reference points desig-

nated on standard mandibular plaster casts.

In the study, 396 sets of maxillary and

mandibular dental casts of young adult students

18 to 26 years old; male: 257, female: 139

at Osaka Dental University were studied.  The

paired casts were prepared to have a total

height of 60 mm with the occlusal plane ad-

justed to be at a height of 30 mm from the

mandibular cast base.  From the 396-paired

casts, we selected 53 sets male: 29, female:

24 with normal dentitions and occlusion.

They had 1 complete permanent teeth; 2  no

prominent tooth crowding nor positional

versions; 3  no missing or supernumerary teeth

or restorations affecting the arch form the

present study did not count the third molars ;

4 definite incisal edges and clear cuspal

summits; 5 never undergone any orthodon-

tic treatments; 6 no tooth morphological

anomalies e.g., dwarf tooth, peg tooth ; 7

Angle's class I occlusion without open bite or

cross bite; and 8 no spacing dentitions. 22

The mandibular arches of the selected 53

cases were preliminarily classified as square,

round-square, round and round-V shaped

arches with reference to the Thompson's mor-

phological descriptions Fig. 1 . 1, 2, 22
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1 Square arch: a dental arch had protruded

canines with the anterior teeth in an almost

linear arrangement.  The bilateral

premolars and molars were also linearly

arranged in that they were parallel show-

ing little divergence towards the distal

ends of the arch.

2 Round-square arch: a dental arch with

little canine protrusion resulting in a

curved anterior teeth line, while the pos-

terior teeth were linearly aligned.  The

bilateral linearly aligned posterior teeth

were nearly parallel in appearance.  In the

present study, we studied contour lines of

the posterior teeth and defined two sub-

types of round-square arches.

Type I: a round-square arch characterized

by approximation of the bilateral last mo-

lars that showed a tendency towards dis-

tal convergence of the dental arch.

Type II: a round-square arch showing a

tendency towards distal divergence of the

arch.

3 Round arch: a semicircle dental arch

showing no canine protrusion.

4 Round V-shaped arch: a long dentition

showing a definite V-shaped anterior teeth

arrangement.

In the present study, we designated the

midpoints of the incisor edge I1
R
, I1

L
, I2

R
 &

I2
L

, the summits of the cuspids C
R
 & C

L
,

the buccal cusps of premolars P1
R
, P1

L
, P2

R

& P2
L

and the mesial buccal cusps of the

first and second molars M1
R
, M1

L
, M2

R
 &

M2
L

to be the main reference points; however,

we did not count third molars in the evaluation.
22, 23 We then defined the midpoint of line

I1
R
-I1

L
 as reference point A.  From A, let a

vertical line intersected line M2
R
-M2

L
at

reference point B.  The line A-B intersected

line C
R
-C

L
at reference point E.  Point O

origin, pole was the reference midpoint at

the line M2
R
-M2

L
original line and was

designated to study the relationships between

right and left radius vectors r n n=1,

7 by developing a spherical polar co-

ordinate system Fig. 2 . 22, 23

The contour of the posterior teeth was

represented by connecting P1, P2, M1, and M2

breaking line P1-P2-M1-M2; line i .  The

Fig 1. Thompson's classification of dental arches

Fig 2. Reference points, lines and angles
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position of line i was then related to the line P1-

M2 line ii .  Round-square arches having a

contour line i lateral to line ii were defined to

be type I round-square arches.  On the contrary,

those showing line ii lateral to line i were clas-

sified to be type II round-square arches Figs.

3 & 4 . 22

AD100 digital camera fitted with an AF

MICRO Nikkor 70-180 mm, 1:4.5-5.6 D lens

Nikon, Tokyo, Japan was set up on a King

L4 Copy Stand Asanuma, Tokyo, Japan .

The axis of the lens was aligned vertically to

the occlusal plane -the standard plane of the

mandibular casts focusing distance= 70 mm,

f= 29 , and the distance between the lens and

standard plane was adjusted to 310 mm so that

the photographs could be kept in equal pro-

portion with the casts.  The digital data were

processed with Adobe Photoshop CS Adobe

Systems; Cal., USA and Adobe Page Maker

ver. 6.5J, Adobe Systems on a DELL

Optiplex GX200 computer OS: Microsoft

Windows XP professional; DELL Japan,

Kanagawa, Japan , and the equal-proportional

images of studied maxillary casts were printed

out using an Epson LP-8300C colour printer

Epson, Nagano, Japan . 22

Fourteen reference points I1
R
, I1

L
, I2

R
 ,

I2
L
, C

R
, C

L
, P1

R
, P1

L
, P2

R
, P2

L
, M1

R
, M1

L
, M2

R
,

and M2
L

were plotted on the photographs

Fig. 2 .  Items R and L represented the

angles I2
R
-C

R
-P1

R
 and I2

L
-C

L
-P1

L
,

respectively.  Items radius vectors r
1-7 R

and r
1-7 L

 represented the angles between

the reference points and the reference point O

r
1
=0 .  We developed seven selected

items, and the data of the items were measured

using Digimatic Caliper 0.01 mm precision;

Mitutoyo, Tokyo, Japan and common semi-

circular protractors.  The following seven items

were analysed taking the following reason into

consideration Figs. 2-4 . 22

Fig 3. Type I Round-square arch

Fig 4. Type II Round-square arch
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R+ L: prominent protrusion of the

cuspids gave a small value Fig. 2 .

A-B / C
R
-C

L
: prominent protrusion

of the cuspids resulted a large C
R
-C

L
 lead-

ing to a small A-B/C
R
-C

L
 value Fig. 2 .

180 C
R
-A-C

L
: an arch having

intensive anterior teeth curvature showed

a large value Fig. 2 .

A-E / C
R
-C

L
: an arch with a large

anterior teeth curvature gave a large value

Fig. 2 .

A-B / M2
R
-M2

L
: this was a modifi-

cation of the conventional Dental Arch In-

dex = arch width/arch length 100. 21, 22

A longer arch showed a larger value Fig.

2 .

r
5
-r

4 R
+ r

5
-r

4 L
: round arches

demonstrated small values Fig. 2 .

The arrangement and relationship between

the P1-P2-M1-M2 breaking line i and

the P1-M2 line ii were inspected to dif-

ferentiate between type I and type II round-

square maxillary arches Figs. 3 & 4 .

1 Internal estimation and test

Items were analysed using mean value,

standard deviation, estimation of population

mean with 95% confidence interval, and the

Student's t- test with the levels of significance

set at =0.01 and =0.05. 22, 24, 25 The fol-

lowing formulae were used:

1. Interval estimation estimation of popula-

tion mean

2. Student's t-test two-tailed test; =0.01,

=0.05

2 Correlation analysis of items with 1%

level of significance two-tailed test; 

= 0.01 22

3 Principal component multivariate

analysis

The principal component analysis is an

effective method for establishing synthetic in-

dices by standardizing and summarizing mul-

tivariate data with the least loss of original data

in the differentiation of samples. 25, 26 The

present principal component analysis, using

Excel  S ta t i s t ics  2000 for  Windows

Community Information Services, Tokyo,

Japan , removed the variance of units, and then

standardized and summarized R+ L,
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A-B / C
R
-C

L
, 180 C

R
-A-

C
L

, A-E / C
R
-C

L
, A-B / M2

R
-

M2
L

 and r
5

r
4 R

+ r
5

r

4 L
 multivariate data into new variables

based on the proportion of variance in de-

scending order of value .  The items were

analysed with reference to the correlation ma-

trix of the variables. 22, 26, 27

Differentiation of Mandibular Casts by

Visual Examination

The 53 mandibular arches male: 29,

female: 24 were arbitrarily classified follow-

ing the Thompson's definition as follows

Table 1 :

1 Square arches: 11 male: 2, female: 9

cases, 20.8% of the 53 dentitions.

2 Round-square arches: 36 male: 21,

female: 15 cases, 67.9% of the 53 cases

were identified as round-square arches.

The classification contained 11 type I

male: 4, female: 7; totally 20.7% of the

53 casts and 25 type II male: 17,

female: 8; totally 47.2% of the 53 casts

round-square arches.

3 Round arches: not found 0.0% in the

inspected 53 cases.

4 Round V-shaped arches: 6 male: 6,

female: 0 cases, 11.3% of the 53 casts.

1.Evaluation of the developed items

1-1 The population mean of items , , ,

, , and  were estimated with the

confidence interval of 95% and Student's

t-test ; the upper and lower limits are

listed in Tables 1-3.

R+ L: the square arch had the small-

est upper and lower limits Table 1 .  We

did not observe significant differences t

test, p 0.05 between the three types of

arch Tables 1 & 2 .

A-B / C
R
-C

L
: the round V-shaped

arch had the largest upper and lower limits,

and showed its lower limit larger than the

upper limit of the other square, and type

I & II round-square arch types Table

1 .  No significant difference t test, p

0.05 between the square and round-

square types I & II arches was observed

Tables 1 & 2 .  In the present study, we

defined type I and type II round-square

arches, and observed significant differ-

ences between the round V-shaped and type

I round-square arches t test, p 0.01 ,

and between round V-shaped and type II

round-square arches t test, p 0.05 .

180 C
R
-A-C

L
: we observed sig-

nificant differences between square, round-

square and round V-shaped arches t test,

p 0.01 .  The round V-shaped arch had

the largest upper and lower limits, and the

square arch had the smallest upper limit.

A 20  upper limit difference of the round

V-shaped arch and square arch was dem-

onstrated Table 1 .  We defined type I
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and type II round-square arches showing

significant differences t test, p 0.01

with other arch types.  Significant differ-

ences t test, p 0.01 between square

arches and type II round-square and round

V-shaped arches, and round V-shaped

arches and type I and type II round-square

arches were demonstrated, too Table 2 .

A-E / C
R
-C

L
: the round V-shaped

arch had the largest upper value, and

showed its lower limit larger than the up-

per limit of the square and types I and II

round-square arches Table 1 .  Signifi-

cant differences between the type I round-

square arch, and square arch t test, p

0.05 and type II round-square arch t

test, p 0.01 were found Table 2 .  We

observed significant differences between

square arch and type II round-square and

round V-shaped arches t test, p 0.01 ,

round V-shaped arch and square and types

I and II round-square arches t test, p

0.01 .

A-B / M2
R
-M2

L
: we identified that

round V-shaped arches showed the largest

upper and lower limits Table 1 ; the den-

tition showed significant differences t

test, p 0.05 in comparison with other

arch types Table 2 .

r
5

r
4 R

+ r
5

r
4 L

: the

round V-shaped arch showed the largest

upper limit values, and had  the lower limit

values larger than the upper limit values

of square and round-square both types I

and II arches Table 1 .  Significant dif-

ferences t test, p 0.01 were evident

between round V-shaped and other arches;

the round V-shaped arch did not show

prominent transition of the alignment of

anterior and posterior teeth Tables 2 &

5 .

1-2 Parameter representing the essential

alignment of molars.

Comparison of relationship between line i

and line ii: in the 36 male: 21, female:

15 cases of round-square arches, we fur-

ther differentiated 11 type I 30.6% of 36

cases and 25 type II 69.4% of 36 cases

round-square arches.  Under classification

by gender, we identified 4 males 19.0%

of 21 males and 7 females 46.7% of 15

females to have type I round-square

arches, and 17 males 80.9% of 21 males

and 8 females 53.3% of 15 females to

have type II round-square arches Table

1; Figs. 3 & 4 .

Analysis of the items , , , , ,

 and  in particular demonstrated signifi-

cant differences t test, p 0.05 of the types

I and II round-square arches by items  and

Table 2 .  We analysed the mean value of

the elements composing the items, and ob-

served that CR-A-CL and A-E were

essentials significantly t test, p 0.05 af-

fecting items  and Table 3 .
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2.Correlation analysis

Distinct positive relationships t test; p

0.01 between A-B / C
R
-C

L
and

180 C
R
-A-C

L
, A-B / C

R
-

C
L

 and A-E / C
R
-C

L
, and 180

C
R
-A-C

L
 with A-E / C

R
-C

L

were found Table 4 .  Weak positive rela-

tionships between A-B / C
R
-C

L
 and

A-B / M2
R
-M2

L
, A-B / C

R
-

C
L

and r
5

r
4 R

+ r
5

r

4 L
, and A-B / M2

R
-M2

L
and r

5
r

4 R
+ r

5
r

4 L
.  Also the

analysis demonstrated a negative relationship

between R+ L and r
5

r

4 R
+ r

5
r

4 L
 was evident Table

4 .

3.Principal component analysis of the items ,

, , , , and 

The six items were summarized into three

principal components according to eigenvec-

tors characteristic vectors of the items in

descending order of value Fig. 5 .  The mean

values of the principal component scores for

various arch types were then correlated and

demonstrated three-dimensionally with refer-

ence to the 0, 0, 0 point three-dimension-

ally Fig. 6 .

The loading of the first principal compo-

nent distinctly showed positive relationships

between items A-B / C
R
-C

L
, 180

C
R
-A-C

L
 and A-E / C

R
-C

L
.

The first principal component expressed in

mean score of square and type I round-square

arches was negative in value, while that of type

II round-square and round V-shaped arches

were positive in value Figs. 5 & 6 .  The

second principal component was positively

related with R+ L, but distinctly nega-

tively related with r
5

r
4 R

+ r

5
r

4 L
Figs. 5 & 6 .  Both the types

I and II round-square arches, and round V-

shaped mandibular arches had scores approxi-
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mating to the 0 0, 0, 0 point Fig. 6 .  The

third principal component analysis showed a

coefficient strongly positively correlated with

A-B / M2
R
-M2

L
, but negatively cor-

related with items 180 C
R
-A-C

L

and A-E / C
R
-C

L
Fig. 5 .  We elu-

cidated that square dental arches had a posi-

tive score, types I and II round-square arches

had scores nearby the 0 point, and round V-

shaped arches had a negative score in the third

principal component Fig. 6 .  The first com-

ponent analysis showed mean scores of the

various dental arch types were distributed be-

tween -1.32 and +2.88 Fig. 6 .  Both the sec-

ond and third component analysis demon-

strated scores distributing between -1.00 and

+0.50, which is an area smaller than that of

the first component analysis Fig. 6 .  The

results were strongly indicative that analysis

of the three principal components successfully

combined most of the characteristics of man-

dibular dental arches in that they contributed

92.55% to the proportion of variances.

1.Classification of mandibular casts by visual

examination

Most mandibular arches were described

to be elliptical in shape by connecting incisal

edges of the anterior teeth and buccal cusps of

the posterior teeth. 2, 11, 18   A study in the

literature defines ovoid and elliptical arches

with certain intermediate forms. 3 Fig 5. Eigenvectors of the principal components devel-

oped by analysis of each item.
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In the present study, we differentiate type

I and type II round-square arches and then elu-

cidated that most the mandibular arches were

elliptical in shape; it was in accordance with

the previous studies. 2,11, 18, 22

2.Evaluation of parameters by internal estima-

tion and test

Items R+ L, A-B / C
R
-C

L
,

180 C
R
-A-C

L
, A-E / C

R
-

C
L

, A-B / M2
R
-M2

L
and r

5
r

4 R
+ r

5
r

4 L
 were estimated

and analysed.  The item the position of line

i to line ii was in particular compared to dif-

ferentiate type I and type II round-square

arches.  The results were concluded as

followings:

1 Protrusion of cuspids: R+ L

No significant differences between the

square, round-square and round V-shaped

arches were found for classification of man-

dibular arches Table 2 .

2 Items for estimation of the curvature of

anterior teeth:

The parameter was composed of items 

A-B / C
R
-C

L
, 180 C

R
-A-C

L

and A-E / C
R
-C

L
.  Items 180

C
R
-A-C

L
 and A-E / C

R
-C

L

were significantly different in square, round-

square and round V-shaped arches, while esti-

mation of the item A-B / C
R
-C

L
 was

in particular effective in identifying round V-

shaped arches from square and round-square

arches Table 2 .  Significant differences of

180 C
R
-A-C

L
 and A-E /

C
R
-C

L
 were found in type I and type II round

V-shaped arches, too Table 2 .  By evalua-

tion of elements composing the analysing items

for differentiation of dentition types, no sig-

Fig 6. Principal Component Analysis



86

Taiwan J Oral Med Health Sci 2004; 20:69-90

Printed in Taiwan, All rights reserved

nificant difference of C
R
-C

L
was observed

Table 3 .  Instead, we found significant dif-

ference of the A-E mean values between

square and type II round-square, and between

round V-shaped and other square, and types

I and II round-square arch types of arches.

The results indicated that  and  were es-

sential for the anterior teeth curvature, but the

significance did not only depend on the A-

E differences.

The arrangement of mandibular anterior

teeth has been described being pointed-, curvy-

or U-shaped in arrangement. 15, 18, 21   In the

present study, we differentiated square, round-

square and round V-shaped dentitions by analy-

sis of items , , and Tables 2 & 3 .

3 Length-to-width ratio of the dental arch

The item A-B / M2
R
-M2

L
 did

not show significant differences between

square, round-square and round V-shaped

arches Table 2 .  By analysing A-B and

M2
R
-M2

L
, we found significant differences

of A-B between type I round-square and

round V-shaped arches Table 3 .  However,

M2
R
-M2

L
which had no significant differ-

ences between various arch types eventually

led to no significant difference in item  of

various types of the mandibular dentition

Tables 2 & 3 .

4 Degree of roundness of the arch

Item r
5

r
4

R+ r
5

r

4 L
 was an significantly essential param-

eter to differentiate round V-shaped dental

arches from other dental arches Table 2 .

Analysis of bilateral r
5
, r

4
 and r

5

r
4

demonstrated significant differences

between round V-shaped arches and other types

of arches Table 5 .  The result indicated that

round V-shaped dental arches had a tendency

of direct and linear transition of the alignment

of anterior segment towards posterior segment.

5 Alignment of posterior teeth

In the present study, we identified 38.1%

males and 20.0% females had type I round-

square mandibular arch; the female mandibu-

lar arch had less curvature.  Through compari-

son of type I and type II round-square man-

dibular arches, analysis indicated significant

differences of items  and Table 2 .  By

examining of the character of types I and II

round-square mandibular arches with mean

values of the principal components and inter-

val estimation of the upper and lower limits of

items , , , ,  and , we found that

the type II round-square arch had an acute an-

terior teeth curvature than other arch types

Table 1, Fig. 6 .  Differences of A-E were

significantly developed by comparison of 

C
R
-A-C

L
, A-E and C

R
-C

L
of various

mandibular types; the element A-E was

directly related to the curvature differences of

molar teeth alignment Table 3 .  We eluci-

dated that type II round-square arches had more

roundness than type I arches, which showed

mild anterior teeth curvature with its charac-

teristic alignment of the posterior teeth Figs.
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3 & 4 .

3.Relationships between items , , , ,

, and 

Correlation analysis indicated that items

A-B / C
R
-C

L
, 180 C

R
-A-

C
L

 and A-E / C
R
-C

L
 were essential

for evaluation of the parameter 2 curvature

of anterior teeth Table 4 .  Also the analysis

indicated that items 180 C
R
-A-C

L

and A-E/C
R
-C

L
 in particular correlated to

each other Table 4 .

4.The principal component analysis

In the present study, we conducted analy-

sis of items R+ L, A-B / C
R
-

C
L

, 180 C
R
-A-C

L
, A-E /

C
R
-C

L
, A-B / M2

R
-M2

L
, and 

r
5

r
4 R

+ r
5

r
4 L

 to standardize

and summarize the dental arch form to be rep-

resented by three principal components.  The

character of mandibular arches were repre-

sented by mean values of scores of the princi-

pal components, and demonstrated that the first

principal component was the parameter 2

curvature of anterior teeth, which was strongly

affected by parameters A-B / C
R
-C

L
,

180 C
R
-A-C

L
, and A-E /

C
R
-C

L
.  The A-E value was the most

important factor affecting the parameter 2 .

The second principal component, represent-

ing the curvilinear contour of the dental arch,

was mainly composed of the parameter 1

protrusion of cuspids R+ L and

parameter 4 degree of roundness of the

arch r
5

r
4 R

+ r
5

r
4

L
.  Positive scores of the second principal

component was indicative for a gradual

transition, while negative values was indica-

tive for a stiff transition of the alignment of

anterior and posterior segment.  The third prin-

cipal component was the parameter 3 the

length-to-width ratio of the dentition affected

by the item A-B / M2
R
-M2

L
; large

eigenvector was indicative for a narrow and

long mandibular arch.  However, eigenvectors

of both 180 C
R
-A-C

L
 and A-

E / C
R
-C

L
 were corresponding with scores

of the third principal component of various

dental arch types.  The results elucidated that

various mandibular arches showed indistinct

differences of item A-B / M2
R
-M2

L

between each other Tables 3-5, Figs. 5 & 6 .

The present study elucidates that morpho-

logical differences of the mandibular dental

arch form are essentially manifested in the in-

cidence differences of the first mainly af-

fected by A-E values and second mainly

affected by r
5

r
4

differences

principal components of dental arches Tables

3-5 .  On the other hand, the third principal

component was not determinant for differen-

tiation of arch types, in that mandibular denti-

tions had small A-B and M2
R
-M2

L

differences.

We observed that most of mandibular

dental arches were round-square 67.9% in
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shape.  It was followed with a descending

grade distribution of square 20.8% and

round V-shaped 11.3% arches; no round

arch was identified.  We evaluated certain

items and elucidated that analysis of R+

L, A-B / C
R
-C

L
, 180

C
R
-A-C

L
, A-E / C

R
-C

L
, A-B /

M2
R
-M2

L
, r

5
r

4 R
+ r

5

r
4 L

 and the position of line i to line ii

was effective in establishment an objective

criteria for the differentiation of mandibular

dental arch forms.  By analysis of the seven

items, we observed that the square arch was

characteristic by a small anterior segment cur-

vature having a stiff transition with the buccal

segment.  In contrast, the round-square arch

was characteristically had the seven items on

average values.  Types I and II round-square

arches showed significant differences of the

anterior segment curvature having the buccal

segment curvaceously 30.6% or linearly

69.4% aligned; the curvaceous buccal seg-

ment was usually accompanied with an ante-

rior-teeth curvature of different degrees.  The

study in particular summarized items , ,

, , and  into the first principal

component parameter 2 the curvature of

the anterior teeth composed of items , ,

and , the second principal component rep-

resenting the curvilinear contour of the dental

arch composed of parameters 1 and 4 :

items  and , and the third principal com-

ponent developed from parameter 3 length-

to-width ratio -item A-B / M2
R
-M2

L
-

of the dental arch.  By analysis and objective

evaluation of the three principal components,

we elucidated that the first and second princi-

pal components were essentially characteris-

tic in various mandibular dentition forms.
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