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AESTHETIC PARA~IETERS OF LOWER ANTERIOR TEETH

The replacement of lost lower anterior teeth by a fixed

prosthesis is one of the most dema nding tasks in prosthodontics.

Aside from the obvious di fficulties attendant to any fixed

prosthetic procedure there is the additional probl em of gaining

suitable aesthetics. Since lower anterior fixed prostheses are

a relatively uncommon restoration in comparison to the ubiguity

of the upper anterior fixed partial denture, the factors whi ch are

important and wh ich should be controlled are not wel l understood.

A recent study by Cade1 indicated that as the age of the

patient increased , the l ower teeth were displayed more and more

during speaking. The lower anterior teeth were displayed at

least as much as the maxillary teeth when the patient was speaking

or restinci, V ig and Brun do2 considered the degree of visibility

of the mandibular central versus the maxillary central and found

that the mandibular incisor became more visible than the maxillary

central in the 5th decade (40-49) of life . The inference that

may be drawn from these stud ies is that the dentist should become

conversant with the determining factors of the aesthetics of a

l ower brid ge as much as upper brid ges if the goals of aesthetics

and na tural ness are to be met.

RESEARCH METHODOLOGY

One hundred and ten sets of diag nostic casts were selected

from a pool of dental casts. These patients were from a military

popul ation with a h igh percentage of retired personnel and the
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inference was made that the sample was of a mature populat ion mai nly

in the second half of life (35-70 years old). The selection criteria

were that the casts could be well articulated wi th the natural teeth

only, that no more than one posterior tooth in any quadrant be

missing and unreplaced , and no anterior teeth be missing.

These criteria were based on t~he desire to survey a selection

of dentitions which exhibited a good degree of dental health and

would express a normal range of age and health-induced changes.

EVALUATION PARAMETERS AND TECHNIQUE

A thirty-seven question form was designed which posed questions

in separate areas: arrangement of l ower anteri or teeth as viewed

from the anterior; curve of the incisal edge, condition and

contour of the incisal edges in various teeth, relative height and

placement of contact areas, diastemas and/or overlap of anteriors and

rotation of cuspids.

Both authors eval uated all sets of casts and consensus

decisions were made about each question. All results were coded and

suitable cross-tabulations performed.

RESULTS

Maxillo mandibular relationships were classified at the molar

and incisor areas. Tabl e I indi cates the relati ve percentage of

occurrence of each category. Table II indicatt?s the cross-

tabula tions compari ng molar to incisor area ~ositions . The tables

confirm that, in general , the molar relationship is repeated at the
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anteriors except i n Cl III molar relationshi ps where Cl I

incisor relationships may be seen frequently.

When viewed from the occlusal , the arrangement of the l ower

six anteriors was curved 69.5%. straight 17.5%, irregular 13.6%.

The contour of the lower ant~riors was generally unrelated to

shape of the maxillary arch (Table III). The only maxillary arch

form that showed a distribution that was significantly different

from the others was the square form. It can be inferred that a

straight l ine arrangement of lower anteriors viewed from the

occiusal is not a common occurrence (17.3%) except in cases where

the maxil lary arch is square (40%).

Occlusal contact of most or all lower anteriors with maxillary

anteriors occurred 84.5% of the time . Contact of the incisors

only occurred 2.7% and there was no contact 12.7%. The frequency

of contact was not found to be related to the shape of the arch.

Seventy-five percent or more of the facial surface of the

lower cuspids were visible from the anterior in 78% of all cases.

Hori zontal and vertical overlap was measured in m. (Table

IV). The mean horizontal overlap is 3.507mm., the mean vertical

3.5. The distribution is leptokurtic.

Correlation coefficients were calculated for the sample /4
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The average thickness of the i nc isal edges of the lower anterior

incisors was measured i n ms. Table V. Average thickness is 1.8mm.

and the distribution is also leptokurtic.

As viewed from the anterior, the incisal edges of the lower

anteriors formed a convex curve 23.0% of the time, straight 56%,

concave 21%. The tip of the cuspid was hi gher than the adjoining

tooth 25.5%, lower 41.8% and the same height 32.7% of the time.

The cuspid exhibited wear of the incisal edge 67.3% and the

incisors 74.5%. Both cuspids and incisors appear worn 64% of

the time. (x~f1 
= 50.63 p = .00000)

The cuspid-lateral contact areas were in the incisal third

27.6%, middle third 53.3%, gingival third 19.0% of the time.

The lateral to central contact areas were 88.6% incisal , and 11.4%

middle , central cental contact 90.5 incisal , 9.5 middle third .

The contact area between cuspid and lateral was at the same

height as the lateral -central contact area 29.5% of the time. It

was lower 70.5% of the time.

Overlap occurred between laterals and centrals in 35% of the.

cases, between laterals and cuspids in 11%.

Diastemas occurred in 10% of the cases.

When the cuspid did not show signs of wear, the cuspid-lateral

contact area was at the same height as the lateral -central contact

only 8.8% of the time. When the cuspid was worn, the contacts

were at the same height 39.4% (x2dfl = 10.35474 p = .0013)

When the incisors were unworn, only 12% of the cuspid-lateral
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contacts were at the same level as the lateral-central contacts.

When the inci sors were worn, 34% of the contacts were at the same

level .

When cuspi ds were worn, more cuspid-lateral contacts appear in

the incisal 1/3 (36%) than when the cuspicis were not worn (8.8%).

(x 2
df2 = 16.15173 p = 0.0003).

DISCUSSION

Determining the proper and/or desired aesthetic display for a

lower anterior fixed prosthesis is not an intuitive skill. The

training in aesthetic parameters has been, for the most part,

confined to the upper arch yet previously cited studies
1 ’2 show

that as age increases, more is seen of the lower anterior teeth.

In making decisions about the various parameters which control

aesthetics, some of the previously mentioned resul ts should be

considered by both dentist and laboratory technicians . Place-

ment of the lower anterior teeth can generally be made in accordance

with the jaw relationship class as determined in the molar area

except in Cl III molar relationships where a Cl I incisor

relationship can be used. There is generally contact of all

lower anteriors thus the contour of the incisors usually conforms

to the curve of the upper anteriors.

The vertical position or hei ght of the incisal edge of the

lower anterior teeth can usually be determined by phonetic means .

Visually , as vi ewed from the anterior, the incisal edges form a

straight line from cuspid to cuspid only slightly more than 56%“

~~~~~~~~~~~~~~~~ ~~~~~~~~~~
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of the time. The remai nder form a convex (23%) or concave curve

(21%).

There is no correlation between vertical and horizontal

overlap. That is , although the average vertical and horizontal

overlap are not statistical ly different, there is no correlation

between the amount of vertical and horizontal overlap in any single

occlus ion.

The i nc isal edge i n mature indi viduals is rounded or unworn i n

only 25% of the cases studied . Thus the incisal edge should have

some wear facet or bevel . The average thickness is 1.8mm and

the distribution is clustered around this point. In ceramo-metal

restorations, this bevel provides an ideal opportunity for

creative staining.

Although only 13.6% of the cases were classified as irregular

in the arrangement of the l ower anteriors , some degree of overlap

occurred between central and lateral 35% of the time, and between

lateral and cuspid 11% of the time. Diastemas occurred 10% of

the time. Thus it is clear that straight and even lower anterior

teeth, with unworn incisal edges, are the distinct exception. It

is also of interest that the facial of l ower cuspids is visible

from the anterior to a great degree. (75% or more visible in 78%

of all cases).

The placement of the contact areas is extremely critical to

good aesthetics. The contact areas of teet~ seem to shift as

wear occurs. When the cuspid does not show wear, the cuspid-lateral 

~~~~ , 
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central area was at the same l evel as the lateral-cental contact only

8.8% of the time but when the cuspid was worn , the contacts were at

the same level 34.4% of the time (x2dfl7 = 10.35474 p = .0013). This

same phenomenon occurs with the amount of incisor wear.

The cuspid lateral contact area is one of the keys to proper

aesthetics in l ower fixed prostheses. Proper placement of this

contact allows for shaping and definition of the mesio -incisal

angle of the l ower cuspid and allows this tooth to be visually

distinguished from the rest of the l ower anteriors.

SUMMARY

Designing of a l ower anterior fixed prosthesis for good

aesthetics involves many factors. Factors which are, at least

in part, functionally or phonetically determined , are, degree of

vertical and horizontal overlap, curve and height of the teeth,

anterior placement of the incisal edge, and incisal contacts.

Design factors which must be appreciated and manipulated by

the dentist in his prescription and the techniques in the fabrication

are overl ap, incisal wear and facetting, and height and variety

of contact area.

It is these design factors which are crucial to the aesthetic

success of a lower anterior fixed partial denture .
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TABLE I -

Class of Jaw Rel ation -

MOLAR AREA INCISOR AREA

CL I 56.4 77.3

CL II 12.7 17.3

CL I I I  12.7 5.5

NOT CLASSIFIED 18.2
DUE TO TOOTH
MALPOSITION I

I
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TABLE II

INCISOR
RELATIONSHIP

COUNT I
ROW PCT I ROW
COL PCT I TOTAL
TOT PCI I CL 1.1 CL 2.1 CL 3.1

I I I I
1. I 60 I 2 I 0 I 62

I 96.8% I 3.2% I 0.0 I 56.4
Molar I 70.6 I 10.5 I 0.0 I
Relationship I 54.5 I 1.8 I 0.0 I

— I I I I
2 . 1  2 1  1 2 1  0 1  14

I 14.3 I 85.7 I 0.0 I 12.7
I 2.4 I 63.2 I 0.0 I
I 1.8 I 10.9 I 0.0 1

— I I I I
3. ! 8 1  0 !  6 !  14

I a7.l I 0.0 I 42.9 I 12.7
I 9.4 I 0.0 I 100.0 I
I 7.3 I 0.0 I 5.5 I

— ! I I I
4 . 1  1 5 !  5 !  0 1  20

Mal-Posed I 75.0 I 25.0 I 0.0 I 18.2
Teeth-Class I 17.6 I 26.3 I 0.0 I
Not Determined I 13.6 I 4.5 I 0.J I

—I I I I
COLUMN 85 19 6 110
TOTAL 77.3 17.3 5.5 100.0

F
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TABLE III

Contour - As Viewed From Occlusal

Curved Straigh.. Jumbled Total %
Arch Form of Incidence

Square 40 40 20 4.5%

Oval 72.7 12.1 15.2 30%

Tapering 64.3 21.4 14.2 38.2%

~apering Oval 76.7 13.3 10 27.3%

Total % of
Incidence 69.5 17.5 13.6 
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TABLE IV

Horizontal Overlap % Vertical Overlap %

from 0.0 7.3 12.7
to 
,,
~,,1.O 1.8 .9

from
to 2.0 13.6 15.5

from
to 3.0 29.1 24.5

from
to ~~~~~~ 25.4 20.9

from
to 5.0 9.1 13.7

from
to 6.0 5.4 5.5

from
to 7.0 .9 3.6

from
to 8.0 4.5 1.8

from
to 9.0 1.8 .9

More Than .9 .9

a

~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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TABLE V

THICKNESS OF INCISAL EDGE (MM)

more than
including 1.2 .9

more than
including 1.5 33.1

more than
including ~~~~~. 1.8 21.1

more than
including - 2.1 13.8

more than
i nclud i ng .- 2.4 17.4

more than ,-2.4 8.3

I 
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